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3000 Tech Center Drive .

Monroeville, Pennsylvania 15146-3055
Telephone {412) 829-2208

FAX (412) 829-2415

ADVANCED TECHNOLOGY SYSTEMS, INC.

May 24, 1996

Ms. Coleen M. Hart
Environmental Control Engineer
USS Clairton Works

400 State Street

Clairton, PA 15025

Dear Ms. Hart:

‘Pulverizer Buildings - Letter Report

the respirable dust emission rates from these structures.
performed at the 2nd Unit Secondary Pulverizer since thi

‘test day.

Respirable dust sampling was performed as part of a USS Clairton Works i

engineering project in accordance with Allegheny County Health Department - Divi
Air Quality (DAQ) Source Testing Manual, Chapter 53, "Determination of Inh
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Re: Measurement of Respirable Dust Concentrations and Emission Rates from Coal

This letter, with attachments, constitutes the report for the respirable dust measurements
performed by Advanced Technology Systemns, Inc. (ATS) at the 1st Unit Primary
Pulverizer, 1st Unit Secondary Pulverizer and 2nd Unit Primary Pulverizer at the USS
Clairton Works facility located in Clairton, Pennsylvania.
respirable dust within the pulverizer buildings was performed on A

Ambient air sampling for
ril 10, 1996 to quantify

ecasurements were not

s unit was not operating on the

n-house
sion of
alable

Fugitive Particulate Emissions from Air Pollution Sources Within a Structure” (some
procedures were slightly modified for this particular test program). A copy of this test

method can be found in the attachment. Respirable dust measurements were conducted
‘using a sampling train which consisted of a particle sizing cyclone, 37 mm filter, and a
personnel sampling pump capable of sampling air at a flow rate between 1.615 and 1.785
liters per minute. Sample train air flow was monitored with the use of a primary gas flow
standard (Buck Calibrator, Model M-5, manufactured by A.P. Buck, Inc.). Aur velocity
measurements were conducted with the use of a calibrated Sierra Instruments, Inc. air
velocity measuring device (serial number 12161). Respirable dust and air velocity

measurements were conducted at one (1) window or door opening per structure.

The air

flow at the test sites was outward from the structure during the 90 minute samplin% period.
art

This was confirmed by measuring the air velocity at the sampling site before and

test period.

er each

Emission rates of respirable dust from each pulverizer were calculated from the knowledge
of the respirable dust concentration, outward air velocity from the pulverizer, and total

open window or door area in which the air flow was outwar
determination of whether the air flow at each open window or door was 1

d during the testing period. A
nward to the

pulverizer or outward from the pulverizer was made immediately prior to and after the

testing period. If the air flow was determined to be inward prior to and / or after the
sampling period, then the air flow was considered to be inward during the samplin%lperiod.

The air flow was considered to be outward during the sampling period if the air
determined to be outward prior to and after the sampling period.

ow was
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To: Ms. Coleen M. Hart ~ May 24, 1996
‘Re: Respirable Dust Emissions from Coal Pulverizers - Letter Report Page 2

Following the gravimetric anéllyses of the sample train filters, the filters were submitted to .
R.J. Lee Group for particle size analyses using computer-controlled scanning electron

microscope techniques.

The results of the test effort are summarized in the table below. Measured respirable dust.
emission rates are listed in units of pounds per hour (Ib/hr). i

Number Mass
Measured Percentage _ Percentage
Respirable Dust of Particles of Particles
' ' - ‘Emission Rate with Diameter with Diameter
Pulverizer (Ib/hr) < =25um < =25um .
1st Unit Primary ' 0.030 99.2 % 13.9 %
1st Unit Secondary 0.017 97.7 % 36.9 %
2nd Unit Primary 0.003 98.8 % 529 %

"Copies of the field data sheets, equipment calibration results, analytical results, and
calculations can be found in the attachment.

ATS appreciates the opportunity to provide air quality engineering services to USS
Clairton Works. If you have any questions regarding this letter report, please call me at
(412) 829-2208. = '

Very truly yours,

John P. Shimshock, Ph.D.
Senior Project Scientist




MEASUREMENT! OF RESPIRABLE DUST CONCENTRATIONS
AND EMISSION RATES FROM COAL PULVERIZER BUILDINGS

. USS CLAIRTON WORKS
A DIVISION OF USX CORPORATION
CLAIRTON, PENNSYLVANIA

A’ITACHMENT

ALLEGHENY COUNTY HEALTH DEPARTMENT - DIVISION OF AIR
'QUALITY REFERENCE TEST METHOD, FIELD DATA SHEETS,
EQUIPMENT CALIBRATION RESULTS, ANALYTICAL RESULTS,

CALCULATIONS

ADVANCED TECHNOLOGY SYSTEMS, INC.



CHAPTER 53

DETERMINATION OF INHALABLE FUGITIVE
PARTICULATE EMISSIONS FROM AIR POLLUTION
SOURCES WITHIN A STRUCTURE

e ooy weey ey s e e

Principle and Applicability and Limitations:

a. = The method measures the mass concentration of respirable
dust smaller than 10 micron particle size. :

b. This method is applicable to respirable dust from the
fugitive emission sources enclosed within a structure.

c. Depending on predominant wind direction during the sampling,
air flow will be inward at some openings and outward at others.
only the openings with outward air flow will be responsible for
fugitive emission -and therefore, the area and air velocity through
these openings will be taken into consideration for calculating
emissiéon rate. . '

d. Since the wind direction may change during sampling, the air
flow which was outward may become inward at the same openings . '
where the test is being carried out. Under this situation, the
sampling must continue at the same opening.

Tf the air flow remains inward for more than 50 percent of
sampling time, then the sample must be discarded and another
opening should be selected for sampling.

A.  Sample Points ‘ '
By visual determination, select the openings with the
most fugitive dust leakage out of the enclosed structure.
Each sampling area should be divided into 12 equal areas
with the sample point at the centroid of each area. ‘

' B. Velocity and Temperature

The velocity of the air flowing through the sample point
can be measured with a vane anemometer or Kurtz Model 441 or:
equivalent at the centroid of the sample point. The velocity
should be measured at the beginning and end of the sampling
period for each sample point. The total of 24 velocity
measurements shall be made per two hour run. )

‘The temperature of the air can be measured with a mercury
thermometer before and after each test run.

C. Moisture -

The moisture in the sampled air will be the relative
humidity of the ambient air. This can be determined with a
sling psychrometer and should be measured at least once at each
opening. '




D.. Area of Openings
. - The area of every opening shall be measured in square

3 feet.

'E.' Sample for Inhalable Particulates:

.1.0 Apparatus
1.1 Sampling train: The sample train consists of a
10 millimeter Dorr-Oliver cyclone connected to a filter
holder (37 mm) loaded with a tared quartz fllter -and
personal sampling pump :

1.1.1 -Personal sampling pump: A personal sampling
pump capable of sampling air at 1.7 L/min 5%
with flexible tygon connecting tubing.

NOTE: Pulsation in the pump flowrate must be
within +20% of the mean flow. '

1.1.2 Filter: Whatman type QM-A, 37 mm diameter
quartz filter or equivalent supported with
backup pad in a two-piece, 37 mm cassette
filter holder held together by tape or:
cellulose shrink band. ' . ‘

1.1.3 Cyclone: 10 mm Dorr~Oliver nylon cyclone.

1.1.4 Sampling head holder: This holder must‘keep ‘the
cassette, cyclone and coupler together rigidly
so. that air enters only at.the cyclone 1nlet.

2.0 Equipment for analysis:

2.1. Environmental chamber for balance. It shall be
: maintained at 20 degrees C 0.3 degrees C and 50%
+5% relative humidity. :

2.2. -Vacuum desiccator.
3. Filter cassette preparation and pre—weighihg before sampling.

3.1 Dry filters and backup pads under vacuum in the vacuum
desiccator for at least 15 minutes. Release the vacuum,
remove the desiccator cover, and equilibrate the filters
in the environmental chamber for at least 1 hr. or,

3.2 Desiccate the filters and backup pads in the desiccator
for 24 hrs.

3.3 Number the backup pads with a ballpoint pen and place
-one pad, the numbered side down, in the filter cassette
bottom section. '




3.4

3.7

Weigh the filters in the environmental chamber. Record

the filter tare weight, W, (mg).
3.4.1 Zero the balance before each weighing.

3.4.2 Handle the filter with forceps (nylon forceps, -
if further analysis will be done).

Place a weighed filter on top of the backup pad in
the filter cassette bottom section and allow to stand
an additional 8 to 16 hours in the environmental
chamber.

Reweigh the filters. If this tare weight differs by
more than 0.01 mg from the first tare weight obtalned in
step 3.4 above, discard the filter. .

NOTE: Insert a rod through the outlet hole of the
filter cassette bottom section to raise the.
backup pad and filter so that the filter can be
grasped with forceps.

Reassemble the filters in the filter cassettes and close

firmly so that leakage around the filter will not .
occur. Place a plug in each opening of the filter
cassette. Place a cellulose shrink band around the
filter cassette, allow to dry, and mark with the same
number as the backup pad.

Remove the cyclone's grit cap and vortex finder before
use and inspect the cyclone interior. If the inside is
visibly scored, discard this cyclone since the dust
separation characterlstlcs of the cyclone might be
altered. Clean the interior of the cyclone to prevent
reentrainment of large particles.

Assemble the sampler head. Check alignment of filter
holder and cyclone in the sampling head to prevent
leakage.

Procedure.

4.1

Calibration

4.1.1 calibrate each personal sampling pump to
1.7 L/min. with a representative quartz filter
in line.




4.2

Sampling procedure.

4.2.1 For door or window openings, sample at the
centroid of each of 12 equal areas used during
the velocity traverse for 10 minutes per point
for a total of 120 minutes per run. The
sample flow rate shall be 1.7 L/min. Three
runs shall comprise a test, one each at three .
different window or door openings. The
"eyclone air intake shall face the window or
door opening and shall be no more than 6
inches outside the plane of the door or the
window.

NOTE: Do not allow the sampler assembly to be
inverted at any time. Turning the
cyclone to anything more than a _
horizontal orientation may deposit over-
sized material from the. cyclone body onto
the filter.

Sample preparation.

5.1

Wipe dust from the external surfacé_of the filter
cassette with a moist paper towel to minimize
contamination. Discard the paper towel.

Remove the top and bottom plugs from the filter
cassette. Place the filter cassettes in a vacuum
desiccator for at least 15 min. followed by eguili-
bration for at least 1 hr. in the environmental cham-
ber, or desiccate the filter in desiccator for 24 hrs.

Remove the filter cassette band, pry open the filter
cassette, and remove the filter by inserting a: rod in
the outlet hole of the filter cassette. Handle the
filters very carefully by the edge to av01d loss of
dust.

Zero the microbalance before all weighings. Use the
same microbalance for weighing filters before and after
sample collection. Calibrate the balance with National
Bureau of Standards Class M weights.

Take two replicate blank filters  for every batch of
field samples for quality assurance on the sampling
procedures. The set of replicate blank filters should be
exposed to the same dust environment, either in a
laboratory dust chamber or in the field. The quality
control samples must be taken with the same equipment,
procedures and personnel used in the routine field
samples. Calculate precision from these replicates.

4



6.

6.1

6.2

Take corrective action when the precision is out of
control. - ' .

Weigh each filter, including field blanks. ‘Record this
post-sampling weight, W, (mg), beside its corresponding.
tare weight. Record anything remarkable about a filter
(e.g., visible particles, overloaded, leaking, wet, torn,
etc.). .

' Calculations.

Calculate the concentration of respirable dust}'
C (mg/m’), in the air volume sampled, V (liters):

C=(W,~W) +B . 10°, mg/m (1)
3 |

where: W, = tare weight of filter before sampling (mg).

“,

post-sampling weight of sample-containing
filter (mg). ' .

o
i

mean change in field blank filter weights
between tare'andcpostwsampling (mg) (+ or -).

A

Air volume sampled (liters)

Calculation of Air Volume rate through a door or window.

Vog = Vg x A, - O (2)

where: Vo; = Volumetric flowrate from a single window.
‘ or door opening of ft?/min. ‘

Vs = Average of 24 velocity‘measurements_by
anemometer (ft/min) for a single window .or
door opening. ‘ :

.Ag = Cross-sectional area of a single window or
ft? door opening. ‘ o

Calculation of Total Air Volume rate through the
building. -

Vo, = V, x & | : (3)

where: Vo, = total volumetric outward flowrate from all
-building openings (ft’/min).




V; = opening veloc1ty averaged for 3 runs
(ft/min) . ‘

A = cross-sectional area (ft?) of all building
openings where air flow was outwards.

6.4 Emission Rate Calculation (1b/hr)

C, = 1.3216 x 10 ¢, x VO, - (4)
35.3
where: C, = total: concentratlon lb/hr. from all

chap53

openings.

C. = average concentratlon mg/nﬁ of 3 runs at 3
different opeénings. :

Cwe = (C, + C, + C) /3

avg

concentration from run 1 mg/m’

D
f

0
L
]

concentration from run 2 mg/m’

¢, = concentration from run 3 mg/m’

- VO, = total volumetric flowrate from all building

openings ft? _
min.

35.3 = conversion. factor for converting cublc
feet to cubic meters.
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‘ 5 Hamis Coun - . " Outside CA (800) 866—0"00 Telex: 337795 CVBS CARV
Monterey, CA 93940 {nside CA (408) 373-0200 FAX (408).373-4402

CERTIFICATE OF CALIBRATION
VELOCITY/TEMPERATURE

(Calibrated in Sierra Instruments’ Calibration Lab)

| HEREBY CERTIFY THAT SIERRA INSTRUMENTS, PART NUMBER _ 631-HT2 . ,

' SERIAL NUMBER(s) _ 12161 SUPPUIED TO__ADVANCED TECHNOLOGY SYSTEMS

_ ON PURCHASE ORDER NUMBER, 1046 WAS MANUFACTURED IN ACCORDANCE WITH

ALL THE TERMS AND SPECIF!CATIONS OF THE PURCHASE OF{DER REFERENCED TO THE ABOVE. |

-FUHTHER CERTIFY THAT THIS INSTRUMENT HAS AN ACCURACY OF £2.50F READING & *27 - ,FULL

SCALE AND THAT ALL STANDARDS. USED TO CALIBRATE VELOCIY METERS OR SYSTEMS BY SIERRA
INSTRUMENTS ARE TRACEABLE TO NAT!ONAL BUREAU OF STANDARDS TESTS AND CALIBRATIONS
TEMPERATURE 1S TRACEABLE 10 ASTM #50F. THE ACUHACY OF THIS INSTRUMENT I8 WITHIN

" STATED SPECIFICATIONS.

. JAIME PEREZ

~— Q\, o © MARCH 06, 1995

CQbI. LaB. M SIGNATURE DATE

. APPLICABLE NBS TeST NUMBER FOR AIR VELOCITY: TN235890
' 7750608

APPLICABLE ASTM #50F FOR TEMPERATURE -



A Thisisto certify that this unit was calibrated against Nét_ional Institute of Standards &

/\/ . CERTIFICATE OF CALIBRATION

% \ MINI-BUCK™ CALIBRATOR -

DATE__H-3-98 |
Model Me. m-'S . .'SN._ohl Qcig

. Technology (NIST) test no. IR-74-461 utilizing a 1,000 ml buret, Kimble No. 17801 or

‘i 4,000 ml buret, Kimble No. 001 with an electronic digital stop watch SN 0996605 or
0996607 which is also NIST traceable in compliance to MIL-STD-45662-A. '

" Calibration was conducted with A.P. Buck Calibifatibn Procedure APB-1 re\f._‘S.O:af 25°C

‘M with a constant flow pump using the soap film technique. This calibration was foundto
meet the accuracy and repeatability of + 0.5% of any display reading as described under -

the instruction manual “Principles of Operation”, and guaranteed by A.P. Buck, Inc.

~ An annual verification of calibration is recommended.

Calibrated By

: Qhemcif\kmpamdr\a) o %&é .

Approved By

0 Presidents Drive » 110. rlando,f'FlQ.B |

mmmma FANVT, Ot OLAA VA AV O8N dmh .

© et At et R



VERIFICATION OF CALIBRAIION

| ~ FOR |
\ V . MINI-BUCK™ CALIBRATOR

v.bATEi ?Zz;yznqﬂl/7;-95f
7/7'1-\{ 4 s.N. 40948

‘This is to certify that this unit was calibrated againat

MODEL NO.

National Institute of Standards & Technology  (NIST) test no.

IR- 74-461 utilizing a 1,000 ml buret, Kimble No. 17801 or
4,000 ml buret, Kimble No. 001 with an electronic digital
| stop watch S.N. 084150 or 072283 which is also NIST
traceable in compllance to MIL-STD-45662-A.

-Callbratlon was. conducted with A.P. Buck Callbration_
Procedure APB-1 Rev. 5.0 at 25°C with a constant flow pump

- | using the soap film technique.

-ThlS callbrator as received at A.P. Buck, Inc.'s fac111ty
is in (@ * gpecification.

(c1rC“ ') S .
____/_% Low ~ %

*Out of epeclflcatlon by Eigh
As returned to User this date, the Calibrator meets the’
‘original Specification of £ 0.5% of any display as described
in the inetruction manual “Principles of oPeration' i
An’annual_ver;flcatlon of calibration is\tecommended.

2B

Al Bdck}.CIH (retired).

o : 7101 Presidents Drive » Suite 110 « Orlando, Flonda 32809“""”"*""‘5"""'\"'*‘rtf
- - f-pnﬂ.....,., N i LA M2 ANQSe, sAnem O 1 O TIATY fArW%WM{I‘Pn
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'RJ LeeGroup, Inc.

. 350 Hochberg Road - Monroeville, PA 15146~ -
: . 412/325-1776 - FAX 412/733-1799

April 30, 1996

Mr. Patrick J. Stockton _
Advanced Technology Systems; Inc.
"~ 3000 Tech Center Drive :
' Monroeville, PA 15146

- RE: Results from CCSEM Analysis
' RJ Lee Group Project No. ESH604065
ATS Purchase Order No.1799; ATS Project No..CLR 423

" Dear Pat:

_ Enclosed you will find the analytical results for the three 37 mm polyvinyl chloride (PVC) filters. .
that we received on April 11, 1996. The samples were identified as Filter #28, Filter #30 and.

" Filter- #32 and were assigned RJ Lee Group Sample Nos. 608850, 608851 and 608852,
‘respectively. | | o

The samples ‘were prepared by liberating the partic-ulate:_'matter from the PVC filter utilizing
ultrasonic techniques. The particles were then deposited onto a polycarbonate (PC) filter using our
standa:d*techniques and analyzed by CCSEM (computer-controlled scanning electron microscopy).

Attached to this report-are four tables for each sample.  The first table reports the relative -
abundance of the various particle species detected during the analysis. Tables II through IV
_summarize the size (number), mass and aerodynamic mass distributions. The size and mass
- distributions are based on the average measured physical diameter whereas the aerodynamic mass
distribution is based ‘on calculated aerodynamic equivalent diameter. ' :

- These results are submitted pursuant to RJ Lee Group's current terms .and conditions of sale, -
- including the company's standard warranty and limitation of liability provisions. No responsibility
or liability is assumed for the manner in which the results are used or interpreted. Unless notified -
in writing to return the samples associated with this report, RJ Lee Group will store'them for a
period of thirty (30) days before discarding. o o

If you have any questions or feel that I may be of further assistance, please do not hesitate to
contact me. ' - _ -

Sinc_erely, |
Steven F. Schlaegle

Project Manager
Environmental Services

SFS:dls

Attachments

Monroeville, PA = Berkeley, CA o'Was-hingtqn. D.C. « Houston, TX. -
Chaopra-Lee, Inc., Grand Island, NY Yo
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