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3000 Tech Center Drive ' -
Monroeville, Pennsylvania 15146-3053
Telephone (412) 829-2208

FAX (412) 829-2413

T ADVANCED TECHNOLOGY SYSTEMS, INC. |
| - Ref. No. IKM-0847
March 22, 1995 '

Ms. Coleen M. Hart  apa sestion 122

Environmental Control Engineér - ‘;pr";m;:ﬁ_ +
Chester Environinental _  |Reference 112
USS Clairton Works . : _ S

400 State Street o : e
Mail Stop 71 '

Clairton, PA 15025

Dear Ms. Hart:'

‘Re: Measurement of Respirable Dust Concentrations and Emission Rates from Coal
Pulverizers - Letter Report : '

This letter, with attachments, constitutes the report for the respirable dust measurements

- performed by Advanced Technology Systems, Inc. (ATS) at the First Unit Primary
Pulverizer, First- Unit Secondary Pulverizer, Second Unit Primary Pulverizer, and Second
Unit Secondary Pulverizer at the USS Clairton Works facility located in Clairton,
Pennsylvania. Ambient air sampling for respirable dust within the pulverizer buildings was
performed on December 19, 1994 (Second Unit Primary Pulverizer and Second Unit
Secondary Pulverizer) and December 20, 1994 (First. Unit Primary Pulverizer, First Unit
Secondary Pulverizer) to quantify the respirable dust emission rates from these structures.

Respirable dust sampling was erformed to satisfy the requirements of Allegheny County
Health Department (ACHD) Rules and Regulations, Article XXI - Air Pollution Control,
Part D (Pollutant Emission Standards), Section 2104.6 (Particulate Mass Emissions),
Paragraph e (Specific Controlled Process Sources). Respirable dust sampling was
performed in -accordance with ACHD Division of Air Quality (DAQ) Source Testing
Manual, Chapter 53, "Determination of Inhalable Fugitive Particulate Emissions from Air
Pollution Sources Within a Structure.” 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.). Air 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 three (3)
window openings per structure. The air flow at the test sites was outward from the
structure during the appropriate two-hour sampling period. This was confirmed by
measuring the air velocity at the sampling sites before and after each test period.

For each structure, respirable dust measurements were conducted simultaneously at the
three test sites.. The reported respirable dust concentration -for each structure was .
calculated as the average of the three respirable dust concentrations for that structure. The
reported outward air velocity for each structure was calculated as the average of the three
air velocity measurements for that structure. Emission rates of respirable dust from each
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: . March 22, 1995
Re: Respirable Dust Emissions from Coal Pulverizers - Letter Report o ~ Page2

pulverizer  were calculated from the knowledge of the average respirable dust:
concentrations, average outward air velocity from the pulverizer, and total open window or
door area in which the air flow was outward during the testing period. A determination of
whether the air flow at-each open window or door was inward 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. Bcﬁod. The air flow was considered
to be outward during the sampling period if the air flow was determined to be -outward
prior to and after the sampling .periog. - ' '

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). For comparison purposes, the
maximum allowable emission rates for each pulverizer are also listed in units of grains per
ton of coal (gr/ton coal) and equivalent pounds per hour (Ib/hr). The equivalent pounds
per hour emissions standard was calculated from knowledge of the appropriate coal
pulverization rate (ton of coal per hour). -

Measured

Respirable Dust Maximum Allowable
_ Emission Rate Emission Rates
Pulverizer ' (Ib/hr) (gr/ton coal). (Ib/hr)
First Unit Primary 0.159 5.17 : 0.26
First Unit Secondary 0.039 11.86 0.17
Second Unit Primary 0.037 8.26 0.25
Second Unit Secondary 0.013 11.02 0.51

For each pulverizer, the measured respirable dust emission rate is less than the appropriate

maximum allowable emission rate. Copies of the field data sheets, equipment calibration

results, analytical results, and calculations can be found in the attachment.

AT$ appreciates the opportunity to provide air quality engineering services to USS
Clairton Works and Chester Environmental. If you have any questions regarding this letter
report, please call me at (412) 829-2208. T R

Very truly yours,

Tl [ Shemtinck,

John P. Shimshock -
Air Quality Project Scientist
Advanced Technology Systems, Inc.

U o wm wm —

.. ADVANCED TECHNOLOGY SYSTEMS, INC.




MEASUREMENT OF RESPIRABLE DUST CONCENTRATIONS
AND EMISSION RATES FROM COAL PULVERIZERS |

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

ATTACHMENT

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

o CALCULATIONS. |

ATS

ANVANCEN TFCHNOLOGY SYSTEMS. INC.




.~ DETERMINATION OF INHALABLE FUGIT VE
PARTICULATE EMISSTIONS FROM AIR POLLUTION
SOURCES_WITHIN A STRUCTURE '

Principle and Applicability and Limitations:

-a, ~ The method measures the mass concentration of respirable
dust smaller than 10 micron particle size.

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

e. Depending on predominant wind direction during the sampling,
air flow will be inward at some openings and outward at others. C*‘

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 inte consideration for caleulating
_ emission 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 situatien, the
sampling must continue at the same opening.

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

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. Velocitv and Temperature
The velocity of the air flowing through the sample point
. @an be measured with a vane anemometer or Kurtz Model 44l ox
“equivalent at the centroid of the sample point. The velocity
should be measured at the beginning and end of the sampling
period for each szmple point. The total of 24 velocity
measurements shall be made per two hour run.

The temperature of the alr 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 Ogenings
- The area of every opening shall be measured in square

féet.

E. Samnle for Ighalable Partlculates'
1.0 Apparatus

1.1

Sampllng train: ‘The sample traln cons;sts of a .
10 millimeter Dorr-oliver.cyclone connected to a filter

holder (37 mm) loaded with a tared . guartz filter and '
personal. sampling pump

1.1.1 Personal sampling pump: A personal sampling
punp capable of sampling air at 1.7 L/min #5%
-with flexible tygcn connectlng tubing.

NOTE: Pulsation in tnerpump flowrate‘must be
within #20% of the mean flow. |

- Y.1.2 Filter: ‘Whatman type QOM-A, 37 mnm diameter

guartz filter or‘zequivalent..suppcrted"with
backup pad in a two-piece, 37 mm cassetie
filter holder held together by tape or
cellulose shrink band.

1.1.3 Cyclone: 10 mm Dorr~Oliver nmylon cyclone.
1.1.4 Sampling head holder Th;S‘ﬁolder pust keep the

cassette, cyclone and coupler together rigidly
so0 that air enters only at the cyclone inlet.

2.0  Ecuipment for analysis:

2.1,

2-2.

Environmental chamber for balance.. It shall be
mazntalned at 20 degress C +0.3 degreas ¢ and 50%
+5% relat1Ve humld;ty.

Vacuum desiccator.

3. Filter cassette preparation and pre-weighihg before samplinc;

3.1

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

Desiceate the filters and backup pads in the desicecator

for 24 hrs.

Number the backup pads with a ballpm.n‘* pen and place

-one, pad, the numbered side down, in:the filter cassette

bottom section.

9]




3.6

‘Weigh the filters in the environmental chamber. - Record

the filter tare weight, W, (mg).
3.4.1 Zero the balance before each‘veighing.-

3.4.2 Handle the filter with forcéps (nyldn-fqrceps,'
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 & to 16 hours in the environmental
Chmer [ ) = ° ‘

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

NOTE: Insert a rod through the ocutlet hole of the
filter cassette bottom section to raise the _
backup pad and filter so that.the filter can ke
grasped with forceps. - _ '

3.7 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 cellulese shrink band around the
filter cassette, allow to dry, and mark with the sanme
number as the backup pad. o ‘

Remove the cyclone's grit cap and vortex finder before
use and inspect the cyclone interior. If the inside is
visibly scored, discard this cyclene since the dust
separation characteristics 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

Calibraticn

S 4.1.1 Calibrate each pefsonal sampling pump5to

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 peint -
for a total of 120 minutes per rTun. 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:
cyclone air intake shall face the window or
- door opening and shall be no more than 6.
‘inches . outside the pilane of the ‘door or the
“window. o o

NOTE: Do not allow the sampler assembly to be
inverted at any time. Turning the
cyclone to anything more than 2
horizontal orientation may deposit over-
sized material from the cyecleone body onto
the filter. ' '

Sample preparation.

5.1

5.2

5.4

Wipe dust from the external surface of the filter
cassette with a moist paper towel to minimize

' gontamination. 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 equili-
bration for at least i hr. in the environmental cham-—
ber, or desiccate the filter in dgsiccator 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 avoid loss of
dust. : : : '

Zero the microbalance before all weighings. fUSe}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 gquality 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 eguipnent,
procedures and personnel used 'in' the routine field
samples.  Calculate precision f¥om these replicates.

4




. 5.6"

‘Take 'corrective action when the precision is out of

control.

3wéigh eachwfilter;'including field blanks. Record this

post-sampling weight, W, (ng), beside its corresponding

tare weight. . Record anything remarkable about a filter
{e.g., visible particles, overloaded, leaking, wet, torn,

- ete.).

_6.:f;¢a1cnlations.

6.1

6.2

Calculate the concentration of respirable dusti_‘ .
€ (mg/m'), in the air volume sampled, V (liters):

C= (W, - W) + B . 10°, mg/w’ o (1)
o v S |

where: wrzxtare weight of filter‘beﬁore sampling (mg).

.w:

- post-sampling weight of sample-containing
B} filter (ng). 3 ' :

B = mean change in fieldiblahk'filter weights
~ between tare and post-sampling (mg) (+ or =).

v

Air volume sanpled (liters)

‘Calculation of Air Volume rate through a door or windew.

Vo = Vg x A ‘ ‘ : (2}

where: Vo, = Volumetric flowrate from a-Single:window
: : or door opening of ft’/min. :

- Vs = Average of 24.veloéity;ﬁeasuremants by_"
anemometer (ft/min) for a single window or
door opening. ‘

As; = Cross-sectional area of a single.wih&ow or
ft? door opening. |

Calculation of Total Air Volume rate through the
‘building. | ‘ R

Vo, = V, x A - . | - (3)

where: Vo, = total volumetric outward.floutgteufrom,all
building openings (ft*/min). :




chapss‘

| Vi = cpening velocity averaged for 3 runs
(ft/min). _ _

| A, = cross-sectional area (ft’) of all bu;ld:.ng_
- openings where air flow was outwards.

Em:.ss:.on Rate Calculation (1bshr) -

& = 1.3216 % 10% ¢, x Vo, g - (4)
| " 35.3 - |

where: ¢ = total concentrat:.on lb/hr. froem all
openmgs. : |

Cnr: = average concentration mg/m’ of 3 runs at 3
different openings.

Coa = (G + & + G)/3 |
| C, = concentration from run 1 By /o’
¢, = concentration frem run 2z ng/m’
& = concentration from run 3 mg/m*
3vo = total volumetr;c flowrate from all buz.ld:.ng
openings ft? ‘

min.

- 35.3 = conversion factor for conver ing cubic
feet teo cubic neters. . S
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| *SIEHFIFI

5 Harris Court " Ouside CA (800) 866-0200  Telex: 337795 CVBS CARY -
Monterey, CA 93940  Inside CA (408) 3730200 FAX (408) 373-4402

" CERTIFICATE OF CALIBRATION
VELOCITY/TEMPERATURE
' (Calibrated in Sierra Instruments’ Calibration Lab)

] HEREBY CERTIFY THAT SIERRA INSTRUMENTS, PART NUMBER (/J ﬁ/ i
SERIAL NUMBER(S) |21 & | SUPPLI_EDTO__Q%L‘Q-LU'H. Env 2. Ze.c
ON PURCHASE ORDER NUMBER _ '?421 WAS MANUFACTUHED IN ACOORDANCE WITH-

ALL THE TERMS AND. SPECIFlCATlONS OF THE PURCHASE ORDER REFERENCED TO THE ABOVE. | "
FURTHER CERTIFY THAT THIS INSTRUMENT HAS AN ACCURACY OF +Qz ). |4 Fu
" ‘SCALE AND THAT ALL STANDARDS USED TO CALIBRATE VELOCITY METERS OR SYSTEMS BY SIERRA
INSTHUMENTS ARE TRACEABLE 7O NATIONAL BUREAU OF STANDARDS ‘TESTS AND CAUBRATIONS
| - TEMPERATURE 1S TRACEABLE TO ASTM #50F. “THE ACURACY OF fn-_us INSTRUMENT 1S WITHIN

STATED SPECIFICATIONS.

CAL. TAB. MER. SIGNATURE DATE

APPLICABLE NBS TEST NUMBER FOR AIR VELOCITY:  TN235890
| ' ' 7750608

~ APPLICABLE ASTM #50F FOR TEMPERATURE



SIERRA

5 Harris Count Outsxdv: CA (800) 866-0200 Telex: 337795 CVBS CARV
Monterey, CA 93940 “i1aside CA (408) 373-0200 FAX (408) 3734402

CERTIFICATE OF CALIBRATION
VELOCITY/TEMPERATURE

| j((\-3.':;1‘Iibra’u'ad“_ in Sierra Instruments’ Calibration Lab)

‘IHEREBY CERTIFY THAT SIEREA INSTRUMENTS PART NUMBER ‘ 63--1-HT2 . - s

'SERIAL NUMBER(S)_" 12161 SUPPLIEDTO ADVANCED TECHNOLOGY SYSTEMS

- ON PURCHASE ORDER NUMBER 1046 . WAS MANUFACTURED IN ACCORDANCE WITH

ALL THE TERMS. AND SPECIFlCATIONS OF THE PURCHASE ORDER REFERENCED TO THE ABOVE |_ o

[FURTHER CERTIFY THAT THIS INSTRUMENT HAS AN ACCURACY OF £2. 50F READING & 227 JFULL -
- SCALE AND THAT ALL STANDARDS USED TO CALIBRATE VELO_CITY METERS OR SYSTEMS BY SIERRA
INSTRUMENTS ARE TRACEABLE TO NATIONAL BUREAU OF STANDARDS TESTS AND CALIBRATIONS.

TEMPERATURE IS TRACEABLE TO ASTM #50F. THE ACURACY OF THIS INSTRUMENT IS WITHIN

STATED SPECIFICATIONS.

: .IAIME PEREZ

MARCH 06, 1995
DATE |

APPLICABLE NBS TEST NUMBER FOR AIR VELOCITY: - TN235890.
: 7750608

~ APPLICABLE ASTM #SOF' FOR TEMPERATURE
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