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Mr. Mark Burnett

Acurex Corporation

485 Clyde Avenue

Mountain View, California 94042

munJ

Ll_ cocd7

AP-42 Background File Documents

Dear Mr. Burnett:

Bacts

/2.1

As you requested, enclosed are copies of some recent
tests we have done at primary aluminum production plants.

CHAPTER
CD-ROM
FILENAME

As you can see, the average particle size for roof
monitor emissions is somewhere between 10 and 20 microns.
‘ In this size range the impactor that we used is not very
/ accurate. - It is safe to say that the average particle
size is more than B8 microns.

If you have any gquestions, please feel free to call.
Sincerely,
OFFICE OF AIR PROGRAMS

7’”’”%

Jay M. Willenberg, P. E.
Engr. Compliance & Planning Section

JIMW : kw

Enc.

l:|
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££F5£éd¢'é Y ‘ Summary & Description Fages 1 -1

SOURCE TEST Sel pea® 263
SUMMARY OF EMISSIONS TO ATMOSPHERE Report No. §2-8
, Report Date_4/27 /8-
Test Date _3/22-26,

Name of plant KATSER ALUMINUM & CHEMICAL CORPORATION 1982
Location of plant  MpAD, SPOKANE COUNTY

Person contacted MR. DALFE SCHMIDT (509) 466-3300

Type of operation PRIMARY ATIIMINIM REDUCTION

Source tested POTLINE 1, ROOM 4

Requesting Agency __ WDOE INDUSTRIAL SECTION

Purpose MEASURE_PARTICULATE AND SO, EMISSIONS FOR COMPLIANCE

Applicable Standard  wac 173-415

T

SUMMARY OF MEASUREMENTS

Measured Allowable Emission/Process T
Pollutant - Emission Emission Factor Methods
- L S M T A A L P Ry e T i o e e
POTLINE 1, Roomn
4
Roof Monitor ) -
Particulate 0.0060/g/DSCM 7.5 g/kg 8.17 g/kg EPA Method 1
Primary Control
System SO, 146 ppm o 46.5 g/kg WDOE Method
CARBON BAKING
PLANT
PrimaryComrtro]]
System 214 ppm 8.9 g/kg WDOE Method
I
Mill Total
50, - , 55.4 g/kg WDOE Method

TEST ENGINEER

ALAN T. BUTLER, P.E. A3 .
FIELD PERSQNNEL LAB ANALYSIS

Alan T. Butler

Jay M. Willenberg

Test Witnessed by:

"ECY 020-1-62
Rev., 1/79
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Source Test 82-8 ' Page 2
KAISER ALUMINUM & CHEMICAL CORP. :

Mead, Wash.

Test Date: 3/22-26/82

Report Date: 4/27/82

I. Purpose

This test was done for the purpose of measuring particulate,
fluoride and sulfur dioxide emissions from the Kaiser, Mead
primary aluminum reduction mill. Results will be used in the
determination of compliance with WDOE regulations. Parti-
culate and S0, results will be reported here, fluoride results
will be given®in a supplement to this report upon completion
of laboratory analyses. This facility was last tested by the
WDOE in February 1976 (Stat. Report 76-1).

II. Description of the Unit Tested

Kaiser Aluminum Chemical Corporation's Mead works is a prebake
primary aluminum reduction plant. The mill is located approxi-
mately 15 miles north of Spokane and is the only major air

- pollution source for several miles. : :

The plan has eight potlines, seven of which were in operation

b e est oducing 500 megagrams (550 tons) of
aluminum per day. Each potline has two potrooms, with an average
of 7)1 operating pots per room. All pots within a line are hooded
and served by two manifold systems which dump into a common main
manifold. Eight four-sectioned baghouses draw effluent from the
common main manifold via forced draft blowers. Aluminum ore is

injected ipto the effluent streams downstream of the fans,
forming a fluoride absorbing bed of alumina in each baghouse.

The ore and effluent particulate is then collected in the bags.
Effluent which escapes from the hooding system, rsuch as may
occur during addition of alumina, tapping molten aluminum, or
breaking the crust, is carried upward by natural convection and
is emitted through the roof monitor.

Coke for the anodes is received by the mill and fed through a
rotary kiln. A cyclone is used to control emissions. The coke
is then mixed to form an anode paste in the green carbon plant.
Enissions from the mixi andling operations are vente
through a baghouse.

The formed anodes are then baked in the anode bake plant, which
is normally fired by natural gas. Emissions are controlled by
a baghouse, which has the same configuration as those used on the

potlines.

aiser tests thes ti a ide, and SO._at

regular intervals, EPA Method 14 is used by Kaiser for sampling

from the Potroom 4 roof monitor. Rather than setting up samplers

on the roof monitor outlet duct, an isokinetic aliquot of the
roof monitor effluent is drawn from the roof monitor through
seven ducts, which are combined and routed through a single stack

o e AU P O f g R v e T AT T LT T e . L
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. " Bource Test 82-8 Page 3
! KAISER ALUMINUM & CHEMICAL CORP. .

Mead, Wash.

Test Date: 3/22-26/82

Report Date: 4/27/82

to ground 1ével. A single sample, which should be represen-
tative of the entire roof monitor, is then collected from the
ground level sampling point. :

IIT. Test Procedure

Three 24-hour WDOE Method 13 particulate samples were collected

from each of three sampling points, designated A, B, and C,
located on the roof monitor of potroom 4. The back halves of

the particulate trains were used to collect gaseous fluoride;
s0lid fluoride compounds are caught in the front halves. Fluoride
results will ke reported upon completion of laboratory analyses.

Twice during each particulate run, velccities were measured near
each roof monitor sampling point by an integrating anemometer,
using a seven point, one minute per point, traverse. An addi-
tional anemometer was attached to the sampling probe at position
B, and allowed to run for the entire sampling period. The 24-~hour
average velocity at each sampling point was calculated by applying
a ratio of the short term velocity at each point versus the short
term velocity at the center point to the center point 24-hour
velocity. A plan view of the Potroom 4 roof monitor, showing
sampling and velocity sites and velocity calculations, are given
cit page 1)

At roof monitor sampling point A, three 24-~-hour particulate size
samples were collected, concurrent with particulate testing.

Six 30 minute WDOE Method 6 S0, tests were run: three at the
Potroom 4 primary control syst&m inlet, and three at the carbon
bake plant baghouse outlet. No 50, tests were done at the green
carbon plant because results from the previous WDOE test at this
location were less than 1 ppm 502. .

Iv. Results

Test results are detailed in Tables 1 through 4 for the Potroom 4
roof moi:itor, Table 5 for the Potroom 4 primary control syvstem
802, and Table 6 for the carbon bake plant S0, .

Particulate results for the Potroom 4 roof monitor were 0.0060
grains per dry standard cubic meter of effluent, or 12.2 kilograms
of particulate per hour, which is 171.1 kilograms per hour when
multiplied by the 14 operating potlines. Since 35.86 megagrams

per day per potroom of aluminum are produced, the emission/process
factor would be 8.17 grams of particulate per kilogram of aluminum
produced. It is estimated from the previous test results that

the potline baghouse primary control system would add approximately

0.1 g/kg to the emission/process factor.

N . e o e e e+ e e S e




Source

Test 82-8 - . : ' Page 4

KATISER ALUMINUM & CHEMICAL CORP.
Mead, Wash.
Test Dates: 3/22-26/82

ATB:kw

. Report Date: 4/27/82

Particulate size tests indicate that the average particle median
diameter is 10 microns or greater. It should be noted that

at these relatively large particle diameters, sizing results
become less than certain. There is a tendency for the second,
and especially the first, impactor stages to collect particles
of size ranges rather than specific size cuts. Additionally,
there is no real upper limit on the size of the particles caught
on the first stage. -

S0 results for the Potroom 4 primary control system were 146 ppm,
or~46.5 grams of S0, per kilogram of aluminum produced.

S0., results for the carbon bake plant were 214 ppm, or 8.87 g/kg.

2
When the S0O. emissions for all significant sources in the mill
(potline primary control system and carbon bake plant) are com-
bined, the 50, emission/process factor for the entire facility is
55.4 g/kg.

Cormment

The average process/emission factors for sampling points A, B, and
C on the Potline 1, Room 4 roof nmonitor were 5.85, 7.27 and 11.39
pounds per ton, respectively, over our three day test period. The

Method 14 samnllng svstem used by Xaiser to gather particulate
data is set up around point A exclusively.

Results from particulate data collected only at point A would be
28 percent below the 8.17 pounds per ton average for all points.
Perhaps some work should be done to determine the. true liagnitude
and duration of this bias, and whether some corrective measure
should be employed.
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: P S TEST DATA SUMMARY
Y {(METRIC)
Plant Name. Kaiser Aluminum & Chemical Source _Potline 1 Room—4 roof monitor
Address Industry Type 3 - i :
~ City Mead ~_ County _Spokane Unit Capacity _34_MNg /3 ;:: E;ctmgm ,
State Washington ZzipCode 99021 SCC ___3-03-001-01-_ 3 -
NEDS 49-2060-062-16-04 : Fuel Type
Tested at Inlet Outlet X
Type of Control Equipment =
Reason Tested: Spec. Study Compliance w/Fed. State X - Local
Persgnnei Present A . Butler,_ J. Willenberqg
Pollutant Measured __particulate Methed _ EPA Method. 13
Stack Height, m. Cross-sectional Area, sq. m. 446,86 In2 /monitor® .
Sampling Location: Diameters Downstream of a Disturbance :
Test Number R2-8
Run Number 1A ' iB . 1C Jwerage
Date: Mo., Day, Yr. 3/23/82 3/23/82 -3/23/82 35.86
Operating Rate Alum. Mg/day 11.95 . 11,95 11.95 * oY%
Gas Composition % CO2 0.0 0.0 0.0 0.0
. % 0o 21.0 21.0 21.0 21.0
% Ny 79.0 78.0 - 79,0 19.0
% Other
% Hy0
Estimated Mole Wt., Wet | - ' T
Excass Air, % ) i
" Qas Flow Data
Gas Pressure, mm, Hg.
Gas Temp. °C 28 28 28 , 28
Mo. of Traverse Points 1 1. 1 ' )
Avg. Stack Velocity, AMPS 1.22 1.42 1.94 1.5%2
Gas Flow Rate, DSCMM 10,600 12,300 12,700 v 35,600%
Lample Information : , . .
" Volume Sampled, DSCM 9,561 SR VUL & S-S
Sample Duration, min. 137212 14460 i L S S
Mozzle Dia.,mm. J*?rr? 12 . b 127 7
Isokinetic Rate, % : 717 59 77
Fesults Particulate :
Conc., 9/DSCM ,ppm 0. 0036 . 00048 — —0- 0042 — 60042~
Emission Rate, kg/hr 2. 27 356 —3+30 ——F 2R
Process HacHo®, g/kg - __4.55 y (0 - P - S ¥ 603
Results . . . _Particle Size )
Cone, S 34an dlam ;microfts 2y 21 14 20
Emission Rate, kg/hr
Process Factor, g/kg
Other Measurements
2 . | :
Comments: _ : 4 3 :
5 _4Roof monitor area—of 44686 yas-divided—into—throcsones,——

of A, B and C..

ECY 020-38
Rev. 1781
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A . . - Table 2 Page
o e ooy EMISSION ge 6
o TEST DATA SUMMARY
. (METRIC)

Plant Name KAISER ALUMINUM & CHEMICAL  Source . 5
Address _ Industry Type Primary Aluminum Reduction
City Mead County _Spokane Unit Capacity 1
State Washington ZipCode 99021 sce 3-03-001-01
NEDS ~ 49“2660‘062"16"04 Fuel Type

. Tested at Injet i Outlet X :

Type of Control Equipment None =

Reason Tested: Spec. Study Compliance w/Fed. State X Local

Personnel Present A. Butler, J. Willenherg

Pollutant Measured __ Particulate ' Method _2pa Method—i3-
Stack Height, m. Cross-sectional Area, sq. m. 446.86 m2/ monitor*
Sampling Lacation: Diameters Downstream of a Disturbance 1
Test Number 82-8
Run Number 23 2B S 2C Average
Date: Mo., Day, Yr. | 3/24/82 I/24 /82 ) 3.424 /82
Operating ReteAlUm. /¥g/day __ 11,95 . 11,95 11.95- 3586
Gas Composition % COz2 0.0 0.0 — 0.0
%0 210 —2 3 21.0 21.0
% Ny 79.0 79.0 79.0_ 790
% Other ’
% Hol
Estimated Mole Wt_, Wet
Excess Air, %
Gas Flow Data
(as Pressure, mm. MHg.
Gas Temp. °C 32 _ 32 32. 32
No. of Traverse Points 1 L . 1 , -
Awvg. Stack Velocity, AMPS .98 1.44 1.47 1.-29.
Gas Flow Rate, DSCMM 8,400 12,300 212,600 33.300%
. Lample Information : : L ’
Volume Sampled, DSCM 8.850 13.542 125823 '
Sample Duration, min. 1,266.3 1,256,490 1.277.0
Mozzie Dia, mm. 12.7 - 12.7 12.7
Isokinelic Rate, % 98 103 92
Fesults Particulate oL
Conc.,. ~ :71.ppm \ 0.0075 0.0064 . 0.0111 00083
Emission Rate, kg/'.r 3.78 - 4.73 X 8,37 16.88%*
Process Factor, g/kg 7.60 9,48 16.80 11.29
Results . .

Conc., g/DSCM, ppm
Emission Rate, kg/hr
~ Process Factor, g/kg
Other Measurements

*Roof monitor area of 446.86 m,2 was divided into three zones,
BTanga UL Upérating, gas flow, and emission rates are totals

of aA. B and C.

commer}gs:
r

a——

ECY 020-28
Rev. 1781
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‘ Table 3 Page 7
¢ Departimo
0 ELUI&E;}I/“ . EMISSION ‘ )
TEST DATA SUMMARY
(METRIC)

Plant Name - Kaiser Aluminum & Chemical

Source Potline 1, room 4 roof maonitoxr
Address Industry Type _Primary Aluminum Reduction
City Maad County "_ kane- Unit" Capacitg 4 Mg /day/potroon : :
State Y Zip Code _09021 SCC 3-03~001-01
NEDS Fuel Type
Tested at Inlet Qutiet _X
Type of Control Equipment None
Reason Tested: Spec. Study Compliance w/Fed. State X Local
Personnel Present A, Butler, J. Willenberg
Poliutant Measured __ Particulate Method FPA Mpthod 13 -
Stack Height, m. Cross-sectional Area,sq.m. 446 86 m2 /monitor® .
Sampling Location: Diameters Downstream of a Disturbance 1 '
Test Number 82-8
Run Number 3A 3B . ar Average
Date: Mo., Day, Yr. 3/25/82 3/25/82 3/425/82
Operating Rate Alum. Mg/Day 11.95: 11.95 11.495 35 .86%
Gas Compaosition % C02 0.0 0.0 0.0 n.o
% 0o 21.0 21.0 21.40 21.0
% No 79,0 18,0 78.0 79.10
% QOther
% Ho0
Estimated Mole Wt., Wet
Excess Air, %
Gas Flow Data
(Gas Pressure, mm. Hg. .
Gas Temp. 2C 32 32 32 a2
Mo. of Traverse Points 1 ] . 1
Avg. Stack Velocity, AMPS 1.16 1.41 1.30 129
Gas Flow Rate, CSCMM 10,000 12,100 —11,200 . . 33.300%
. Eample Information
Volume Sampled, DSCM 10.086 15..694 —_—15.947
Sample Duration, min. 1459._0 1475 .0 1463 .3
Mozzle Dia, mm. 12.7 12..7 127
Isokinetic Rate, % 81 104 115
Fesults Particulate
Conc., g/DSCM ,ppm 0. 0045 0.0036 0.0082 —_ _ 0.0054
Emission Khate, kg/h. 2 .69 2 R0 5. 47 1075
Process Factar, g/ka 5. 3@ 5.20 10.493 7.1a
Results
Conc., g/DSCM, ppm
Emission Rate, kg/hr
Pracess Factor, g/kg
Other Measurernents
Comments: *Roof monitor area of 446, Sﬁ__mz__ma,s_dq.v' ided into three zones,
A, B and C Operating, gas flow, and emission-xates-aretotals—of-A,—
R and . C :
ECY 020-38
Rev. 1/81




‘ﬁ . " Table 4 .. ’ Page 8
“( "(1)‘]}};’,3')‘ EMISSION :
; TEST DATA SUMMARY
(METRIC)

Kaiser Aluminum & Chemical gource Potline 1, room 4 roof monitor

Plant Name

Address Industry Type _Primary Aluminum Reductlon

City Fead County SpoOkane UWtcmmmw 34 Mg/day/potroom

State Washington Zip Code 5CC 3-03-001-01

NEDS Fuel Type

' Tested at Inlet Qutlet _ X

Type of Control Equipment None ’
Reason Tested: Spec. Study Compliance w/Fed. State X Local

Personnel Present A. Butler, J. Willenberyg

Poliutant Measured Particulate Methad EPA Method 13
Stack Height, m. Cross-sectional Area, sg. m. 446.8 6/m2 /monitor*
Sampling Location: Diameters Downstream of a Disturbance 1
Test Number 82-8
Run Number 1 2 3 Average
Date: Mo., Day, Yr. 3/23/82 3/24/82 3/25/82
Operating Rate Alum. Mg/day 35.86. 35.86 35.86 35.86
Gas Composition % CO2 0.0 0.0 0.0 0.0
% 0o 21.0 21.0 21.0 21.0
% No 79.0 79.0 79.0 79.0
% Other
% Ho0
Estimated Mole Wt., Wet
Excess Air, %
Gas Flow Data
Gas Pressure, mm, Hg.
Gas Temp. °C - 2.0 e T 32 21
Mo. of Traverse Points =T T - -
Avg. Stack Velocity, AMPS 1.52 1.29 1.29
Gas Flow Rate, DSCMM 35,600 33,300 33,300 34,100
SLample Information .
Valume Sampled, DSCM
Sample Duration, min,
Mozzile Diz, mm.
Isokinetic Rate, %
Flesults Particulate '
Conc., ¢/DSCM .ppm 0.0042 0_0083 .0054 00060 -
Emission Rate, kg/hr g.02 16.88 10.75 12.22
Process Factor, g/kg 6.013 11.29 7.19 817 -

Results Median Dia.

Conc., : - Microns

Emission Rate, ka/hr
Process Factor, g/kg
Other Measurements

Comments:

“cParticle Size

20

ECY 020-38
Rev. 1/81

iy, g TR st G e U0

TS Y

LTI ey o e 4 T




" Washinggion
. 1 .
¥ De: 'mﬁ(‘nt Table 5 Page 9
of Bvology EMISSION
(o , TEST DATA SUMMARY

(METRIC)

Plant Name ﬁ;iser Aluminum & Chemical Souree Potline 1, room 4 .baghouse inlet

Results
Conc., o/DSCM, ppm

Address Industry Type Primary Aluminum Keducilon
City - _Mead County _Spokane Unit Capacity 34 Mg/day/patroom. .
State ﬂaghin%tonZip Code 99021 sce 3-03=-001-01) : '
NEDS 49— ~062-16 .. . . Fuel Type

Tested at Inlet X

Type of Control Equipment Baghause. -

Reason Tested: Spec. Study Compliance w/Fed. State

Personnel Present A, Bntiler, J. Willenberg

Pollutant Measured c;n;-r Method WDOE Method 6

Stack Height, m. 15 Cross-sectional Area, sq. m,

Sampling Location: Diameters Downstream of a Disturbance

Test Number -

Run Number 1 i ) 3 Average

Date: Mo., Day, Yr. 3/23/82.. 3/23/82 3/23/82

Operating Rate » 7 7 | Mg/day 16 _ag 315.86 35.86 35.86

Gas Composition % CO2 0o 0.0 0.0 0.0

% 0o 210 21.0_ 21.0 21.0
% No 790 70.0 79.0 79.0
% Other :
% Ho0

Estimated Mole Wt., Wet 29.00 29.00 29.00 29.00

Excess Air, %

Gas Flow Data’

Gas Pressure, mm. Hg.

Gas Temp, OC N 18 18 18 .18
Mo. of Traverse Points V', (sample). 18 (1) o) 18 (1)
Avg. Stack Velocity, AMPS 16.7 - g 16.5 16.6
Gas Flow Rate, DSCMM 2910 2900 2890 2900

‘Cample Information
Volume Sampled, DSCM .0636 .0546 . 0281
Sample Duration, min. 30.0 30.0 30.0
Mozzle Dia, mm.

Isokinetic Rate, %

Results S0 )
Cone., : pprm ~ 2156 143 141 146
Emission Rate, kg/h- , 74.3 . 67.8 66.1 £9.4
Process Factor, g/kg L A -

49T ——g 5 T

" Emission Rate, kg/hr

Process Factor, g/kg

Other Measurements

Comments;

ECY 020-38
Rev, 1/81
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) Washington . TanIE
; Deparmment

Ecology EMISSION - Page 10
e TEST DATA SUMMARY
(METRIC)

Plant Name Kaiser Aluminun i ical Source _Carhon Baking Plant Baghouse—
Address : : Industry Type Primary Aluminum Reduction-
City Meacli County _Spokane Unit Capacity
State Washington zipGode __ 99021 SCC 3-0300105
NEDS i S Fuel Type

‘ Tested at Inlet Outlet X

Type of Control Equipment Baghouse "

Reascn Tested: Spec. Study Compliance w/Fed. State X Local

Personnel Present A, Butler, J. Willenherg

Pollutant Measured Method WDOE -Mathod—6 :

Stack Height, m. 17 Cross-sectional Area, sq. m, 0.292

Sampling Location: Diameters Downstream of a Disturbance

Test Number R2-%

Run Number A 5 . 6 Average

Date: Mo., Day, Yr. 3/24/82 3/24/82 3/24/82

Operating Rate Alum. Mg/day 35.86 35.86 35.86 35.86

Gas Composition % CO2 0.0 . 0.0 0.0 0.0

% Go 21.0 21.0 21.0 21.0
% N 79.0 79.0 19.0 79.0
% Other

% H20

Estimated Mole Wt., Wet R
E:xcess Air, % ' ~
Gas Flow Data '

"Gas Pressure, mm, Hag.

(335 Temp. °C

Mo. of Traverse Points v, (Sample) 16 (1) 16 (1) 16 (1}

Avg. Stack Velocity, AMPS 24.7 25.1 25,2 25.0

Gas Flow Rate, DSCMM 5,270 5,300 5,320 5,300%*
Sample Information -

Volume Sampled, DSCM L0170 .0160 0176

Sample Duration, min. 30.0 30,0 30.0

Mozzle Dia, mm.
Isokinetic Rate, %

Flesults 802
Conc.,: ~ _. .,ppm 176 . 235 231 214
Emission Rate, kg/b* 151 204 201 185%*
Process Factor, g/kg 7.24 9,74 9.62 §.R7
Results :

Conc., ¢/DSCM, ppm

Emission Rate, kg/hr

Process Factor, g/kg
Other Measurements

Comments: *Gas flow and SO, emission rates represent total for mill, calculated
by multiplving resulﬁs obtained at the baghouse by 8 operating bag-
houses.

ECY 020-38 ) ’ -
Rev. 1/B1
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Test No. . I
. METHOD 5 - PARTICULATE SAMPLING WITH A HEATED FILTER WITH IMPINGER Pate .wm_\.,n 3B
e : : / i
p Lo . . . t /
Plant &hn.h lLx mwﬁ Bﬁq\\bh\b vrobe Length, Type, Factor A.m. N &-ﬁvﬂrt) .
. e D A *d.\ A c- Q T . 7
, Sampling Location P!L Pw mﬁuﬁl\?_ A A Hozzle 1.D. e
=
Sample Type m\....ﬁ.m. ﬂht Asgumed Moisture, 2 b+?..
Run Number __} A ' Sample Box Number 2 Meter F_
Qperatot \.mwl Water Volume Collected ) = wi
. Ambient Temperature o2 r‘mQ qGF u.kkm mw\.uu ~ Un e PAOA Impingers Silica Gel
Barometric Pressure
Static Pressure _ /AT o Particulate Weipht
Stack Diamater Wash Filter Impingers
Orsat CO 0 o . - 1D No. C-16&
2 2
a 2 (07
' .
_ mISEAY 200§ on £ £z
T o1 < < o » =2 J
I S s o0 e D el oL - a ot
- SCHEMAT Dl 2 o um i 3 9o & o=
IR = ~ o - —
= T oo E o m - =% N e -
. CLOCK TIME ORIF1 P B N R - I R
TRAVERSE {24 hr VELOCITY DIF emam T F et =
POINT clock) GAS METER ww,»uﬂzq HEAD (oH ™ o in X W...._ n £ . <
NUMBER | SAMPLING (v ), ft (&P },in, B0 £ o b P
TIME, min. ® < | ogs1n & 2 & 2
oy ¥ s ! )
2 2173 .95 235 e o e 2
z5p3+> 2 2-2.7.
S =2 )
A A |
i
{
’
}
S PPN !
O :
: " _
p— SRS § . w i P LON SR - — :
ez 7303 (epfraated ) — N :
Fi. 4500 '
Fo. P40 5 !
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Lot st BTG L emia | ﬂ !
~ 2 — ] L S
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& MASS (MILLIGRAMS) 5e21" 6480 3,
o wsowsstae BT TR TR
C o CUMe—PERC ENT- OF-MASS-—SMALLER-THAN-DSO 15.694 44.53 28]
e . CUMe (MG/ACM} SMALLER THAN D50 1.67F 00 9.79E-01 &.
o ;;%M—“E—L_J;:‘{;E/D?QCN) SMALLER THAN D50  1.73E 00 1.02E 00 6.
_ -j-zph----——cum._xvca /ACF) . SMALLER—THAN-DS50- T 29E~ 04— —4 » 28E~04——Z'e
e CUMe (GR/ONCF] SMALLER THAN 050 7.57E-04 4.44E-0% 2.
@ * GEO. MEAN DIA. {MICROMETERS) ?.84E 01 2.60FE 01 " 1.
. _:EL_HmoaﬁaLcsa_.(_neszar:ca; ~Fel2E20]—1.86E 008
i‘! DN/DLOGD {NO« PARTICLES/DNCM) 1.43F 03 zc.ozé_ 05 1.
© 7T HORMAL (ENSINEERING STANDARD) CONDITIONS ARE 21 DEG € AND T6OMM HG
AERODYNAMIC_DIAMETERS _ARE.CALCULATED.HERE_ACCORDING_TO_THE_TASK GR
4
(4
¢
¢
€

T ————




= —9040.-F .= 3242 € v. - - —w- - SAMPLING--DURATLON .= .S2%% %t MIN——

90,0 F = 32,2 C %

92 IN. DF HG MAX- PARTICLE DIAMETER = Z239.1 MICRQ%ETERS

10 e o .. N2oZm 79400 - e . 02-= 21.00 H20-=--—-0.00

INCF 2.1983E 00 MG/ACM 2.2822E 00 MG/DNCM e

5 s4 ss $6 s7 FILTER .

— e emmm = e e e e i e o —

4 S 6 1 B

p R 3026 i 1aB3— . 00980053

| 1413 0.71 094 0091 Zedt e

JE~01 1.19E~91 .GBE 0z 9.91E 02 Ve 59E-02 2+5TE-0L

b 23409 19082 1 50bT— 11027 2 -

26-01 5.08E-01 4.36E~01 3,40E-01 ' 2.48€~01 Tk

e ———————————————— e e -

5E-01 5.27E-01 4.52E-01 2.53E-01 2.57E-0l IV B

i
Lo

PE~0G_—2422E-04_ .1 +30E-04_-_1:49E~04_1.08E=-0%

2E-04 2.30E-04 1.,93E-04 1.54E-04 1:12E-04% . - & -iu

JE 01 .44E 6o 2 445 00 1.34E 00 7.18BE~0! 3.73E-01 ‘ rJ

1E=0) _ 4e43E=01 2.99E~01 _3063E=01— 3059E=~01.—B54E=01 -
. : . ',f_,a - -
3E 06 9.66E 06 3.93FE 07 2.90F 08 1.85E 08 3c<14E 10 P 4
e
Yegi o
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i R EATbrrstupe= T SR




Rd'\! NO Z HITHOUT GREASE

.- . .IMPACTOR FLOWRATE_=.0.263-AC

€ IMPACTOR PRESSURE DROP = 0o% INe OF HG

M e

STACK

—IMPACTOR - TEMPERATUR‘

TEMPLRATJRE =

ASSUMED PARTICLE DENSITY = 1

oOO GM/CU-CM.

STACK PRESSURE =

<
~ - GAS_COMPOSITION (PERCEMT).oe. . —COZw=o 0000 — . —.CO-= . Of
¢ CALC. MASS LOADING = 102548E—03 GR/ACF 1.3027£-03 GRA
C  IMPACTOR suéé
s1 52
o STAce Twoex nuwser ! z
— .. .DSO.{MICROMETERS) e 40,38 16663 6o
@ MASS (MILLIGRAMS) 4497 13.00 3.4
@ ©  MG/DSCH/STAGE 5.27E-01 1.38E 00 4.
.. CUMe_RERCENT_OE_MASS_SMALLE R THAN_DS0— 82433 3601022 o4
e CUM. (MG/ACM) SMALLER THAN 05G. 2.26E 00 1.04E 00 6.4
. © cuM. (HG/ONCMI S‘-‘ALLER . THAN D50 " 2.45E 00 1.08E 00 6.4
o CUM«_(GR/ACE)._SMALLER_THAN_D50 1.03E=03._ 4 c53E=04__2.9
o - CUM. (GR/DNCE) SMALLER THAN DSO 1.07E-03 ~ 4. TOE-04 2.9
G " GED. MEAN DIA. (MICROMETERS) 9.83E Ol 2.59E 01 1.4
) oo.__DM/DLOGD_ (MG/DNCM) 6..82E=0)___3.58E_00._.9..3
e ON/DLOGD (NO. PARTICLES/ONCM) 1.37€ 03 3.53E 05 1.7 -
-
" NORMAL (ENGINEERING STANDARD} CONDITIONS ARE 21 DEG C AND 760%M HG.
AERODYNAMIC DIAMETERS_ARE: CALCULATED HERE. ACCORDING _TO THE TASK GR,.'-”
(o
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Cmem—— g

= F0e0-F.5 3202 € e e —

90.0 F = 32.2 C

92 INe OF HG

Oims o N2-.=79400 s o032 =-21.00

INCF 2«B714E 00 MG/ACM

MAX. PARTICLE DIAMETER = 239.1 MICROMETERS

H20—=—0.600— i

2.9810E 00 MG/ONCM B g

' $4 55 56 S7

FILTER i Sy

4 S 6 T

b —3025 1 eB3.. . 0e9T . —.

F 1.35 1-98 0057 ’ 0-20

"E-01  1l.43E-01

2+10E-01 6.04E-02
F—- --——1-7~o 6‘?-—-—--—r-10 B — — —80-5-7—»— ———————— T [ ] 86—

'5.06E-01

rE=01 3.04E-01 2.46E-01

5.26E-01

2.55E-01

32 16E-01
'E-Q4 __2.,21E=04__.1.,33E-04

'€-04 2.30E-04 14385-04 1.12E-04

~0053.. - S

2+12E-Q2

2.26E-01 °
2.34E-01 i
1+08BE-C4.— 9.86E-05__... _

IOOZE_O‘f

8

2,21 . a6

2e34E-01

iE 01 4e43E 00 Z2443E 00 1.33E 00

EE:OI"55m3ZE=Ome8.50E:01w-2;2lEaOI~-1093EeOZ_prJSEﬁOI -

E 06 1.17E 07 1.11E 08 1.78E 08 4.14E 08 2.89E 10 L

70 15E"01

3.72E-01

[P

:
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- (W
-
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—
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wETiOD 5 7 PARTICULATE GAMPLING WITH A WEATED FILTER WITH MPIRCER pate P! < Mﬂu« o
~ M P
plant A AL . . probe Length, TYPE! Factor
gampling Locetion Hozzle 1.0

r|l!ll\|\l|\|l\|\lli|l\|il|\|\l|\|

r

sample Type Assumed Moisture:

- pun Bumbey . gample BOX NumbeT Meter
warer yolume nOPanﬂmm * a wl

owmnmnOM e ————— Tl
{mpinaeFe Silica Gel

aabient Teaperarur® \\\\\.\\\\\\l\\
mmnoaw:wn PreBsuTe

mwnn»nc:nm Weight

gratic pressure

grack pigmeter Filrer tmpingers
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m.rm::.:_ . . -

Wbty : § o &

fropsamwes L . o

b okoaly

. ’ Test Nos S
METIOL 5 = PARTICULATE m>zvrw20 WITH A HEATED FILTER WITH IMPINGER ) Dati .

Plant : Probe Length, Type, Factor
Sampling Location Kozzle 1.D.
Sample Type n\\wn.u.v.‘. ﬁqowNJn ...nm \\mf\l\\ _Assumed Moisture, % ;
Run Number Sample Box Kumber - Meter
QOperator -, Water Volume Collected + = mt

Ambient Temperature _ ~ . ! ! Impingers Silica Cel

Barometric Pressure

Static Pressure . . Particulate Weight
Stack Diameter Wash * . Filter lmpingers
Orsat CO, 0, _ co - ID No. : : NUM . .
) ) Final ‘
' Tare
i' Gain .

SCHEMATIC OF TRAVERSE POINT LAYOUT

CLOCK TIME ORIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE (25 hr| oo WETER READING VELOCITY DIFFERENTIAL STACK PROBE | "L TEMP TEMPERATURE PUMP

POINT cloc) 3 HEAD {aH)in. 8,0 TEMP TEMP TEMP °F SUTLET INLET YACUUM
NUMBER | SAMPLING Acav.mn opmwv.wa. :No ﬁeag..m *F op (T y EL (T ),°F in. Hg

TIME, min. *» | DESIRED | ACTUAL ! _ OUT{ 1IN Roup m, *’

/Ot 347 12 o | . £

37 127 2 R

233 i< 3 . . I

¢3/9.0 & 14 (£ 2- : o e,

. R :
!
BHR7.033

—
NS Bonadh
ey

= belS O. A4 37| 2637

+

ﬂ.)_ . N».\\uxx\_\ ntmuﬂ...n@a.ia. -
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gt s e e i L TR

- -DM/DLOGD.{MG /ONCH)

RUN NO 3 WITH GREASE

" . IMPACTOR FLOWRATE. = 0.268_ACFM_w—mmm_m—-mm-~IMPAbTURmTEHPERATUR

IMPACTOR PRESSURE DROP = Oo4 IN. OF HG STACK TEMPERATURE =
ASSUMED PARTICLE DENSITY = 1,00 GM/CUCM« STACK PRESSURE = 2

e GAS- COMPOSITION . ( PERCENT)- = - - __c02-=-—o.00-_»~-m--ﬂlco.=~"0;j€‘

CALCe MASS LOADING = 608597E-D% GR/ACF Te1216E-04 GRTj‘X'

IMPACTOR STAGE

51 52
STAGE INDEX NUMBER 1 2

- D50-FMICROMETERSI—— e 60016 48— 50

MASS (MILLIGRAMSY | 4,67 3.06 3.
_ we/pscm/sTace B T 4.43E-01 2.90E-01 3.
e - CUMe- PERCENT—-OF.-MASSSMALLER—THAN 050 - — 72483 ———55e03— 340
CUMe {MG/ACM} SMALLER THAN DSG 1.148 00 B8.64E-01 5.

CUM. (MG/DNCM) SMALLER THAN D50 1196 00 B.97E-01 5.

s CUMo. {GR/ACFI_.SYALLER —THAN-DS5C o5 ¢ 00 E~ O3 - TBE~ 042 &

CUMe (GR/ONCFI SMALLER THAN D50 5S«19E-04 3.92E-04 2.

i GE0. MEAN DIA. {MICROMETERS) 9.786 OL 2.57€ 01. 9.

DN/7OLOGD (NO. PARTICLES/DNCMY

1:16E 03 B 49E 04 1.

ORMAL (EMGCINEERING STANDSRD) CONDITIONS ARE 21 DEG C AND T50MM HG

5708201 Te53E=0]— Tof
. {

"m”AERODYNAMICmDIAMETERS“ARE-CALCULATED.HERE“ACCORDING‘TQ-THE,IASK.GR:f?f =

n ——- - — - -~ - - —, [V e e —— a
[ - — — e ———e. f— Bt e ——




3/

= . 90u0-F.=. 3222 Cooo e — . SAMPLING.DURATION.= ©¢5¢58 MIN_ ... -

90.0 F = 32,2 C

92 IN. OF HG MAXe PARTICLE DIAMETER = 23941 MICROMETERS

10 =m0 N2 = .T9e00.. . e .02-=-2100 —— . HZ20-F -0 600

INCF 1569TE 00 MG/ACM 1:-6297E 00 MG/DNCM

} S4 S5 56 ST FILTER

33022 — leBl . 096——— D052 - e

7 137 0.79 0«85 0.89 209

FJE-01 1430E-01 7.49E-02 8.06E-02 8.44E-02 1.98E-01

12.16

e 26088 22e28—— -1Te34-

TE-01 4.22E-01 3.50E-01 2.72E-01 1.91E~01

BE-D1l 443BE-01 3.63E-01 2.83E-01 1.98E~01

9E-04——1e84E~04- 1e53E~04--1e19E~04—Be34E~-05 e

BE-04 1.9IE-0% 1.59E-0% 1.23E-04 B8.66E-05

2E 00 4.+38E 00 2.41F 00 1.32E 00 7.08E-01 3.688-01

7.E6~01-—-% «B2E=01— 34 00E=-01-—2095E~01—-30615E~01-6c58E-01

5E 06 1.,09E 07 4.08% 07 2:45E 08 1.70E 09- 2¢53E 10

P ON LUNG.DYNAMICSae o\ o o oo e

P . St T e -




Steye of ' I oA
Aashington :
“(Drlmnvm ' _ Test No.
Oftxvlogy” SULFUR DIOXIDE DETERMINATION BY a3k

,‘ ABSORPTION IN PERIOXIDE
' METHOD 6 -

SAMPLE NO. {

SAMPLING LOCATION Kix st M&wf'@ o ‘
PﬂLLM ¥, rrom | dlcq_;ram [Lgm'(,s 'ILD écz,\?,wws\!; 'E.»;:S'ii—fmﬂ‘

SAMPLING A ‘ R
1.3 SAS MWETER OPERATING CONDITIONS . -
t AR ME READING £ TEMP{°C) - o
‘[ 0.0 S0, OS 17O
F. 0 (8 .25 /9°
3.3 w30 | 19°
22,0 | 4713 197
0.0 | ©3,47
Operator ZB\
1 e Vm Tm Meter Pressure, Pm mm Hg
L
Analysis Method ___ DR LM ppmuma:te _ 0, No. _82-3= 4SG
‘ Absorbant Volume: Vab ’ 1238 mi
[ Normality of Standard Reagent Nr i 02 N
i . .
. Aliquot Ratio: —¥82_ __ Ra o ' 128 / 20
- ml Aliquot
Reagent Titration Volume for Blank: Vtb . OS o
Reagent Titration Volume for Sample: Vts la: b S m
Lab. Analyst _M%é@#zg Datein S 3f~-§2 Date out __ 4*-' 2-82
505 Mass Collected, Mso, = 320 Nr (Vts— Vib} Ra= 20> ' mg
63147 e .
Volume Sampled, Vs = {293) - ‘% Vm= &>- G SDL
(fm+279 060 4 .
%02 Mass Concentration, Cmso, = 1000 Mso, / Vs = 24 K& - X mg/m ,
502 Volume Concentration, Cu502 = 0.267 Cmsoz = 155 .42 ) ) .. ppm
Stack Flow Rate, Qs = 2% 142.713 DSCMM
0, Emission Rate, Rsoy = 60.0 x 10~6 Cm502 x Qs = 74 .50 . kg/r

o N
Calculated by /‘H an . Bu T I Checked by

' ’,
! ot
T"?'t-cf.Rq"i‘.g_ - | A9 ﬁ:«&/hr _}-_o';'!;ﬂ(-_

ECY 020-73

P . 4 — i 5 -
Rev. 1/81 By e lby?t'r:ce:" Fte Yo T G772




N

State of
Washingion

Departiment
of Lology

SAMPLING LOCATION 4 Pot{ e

SULFUR DIOXIDE DETERMINATION BY
ABSORPTION IN PERIOXIDE
METHOD 6 -

33

Test No.

Date

0

SAMPLE NQ.
SAMPLING GA M E ' T
S TER QPERATING CONDITIONS . .
TIME READING £ TEMP'{°C) '
: 9]
132D OGP | &
+é i ! 3 l}_,o
(o | T % (G
]S AT, A 1T ¢
<D 27.2=| igP
“E 4530 | gV
= ;
2T 5‘?- pip Operator
e Vm Tm Meter Pressure, Pm mm Hg
€ gq
Analysis Method E&AA&( AN -;PG )LCMJI—L({/&_, so, No. A-3-~ 4857
Absorbant Volume: Vab 123 mi
Normality of Standard Reagent Nr O N
Aliguot Ratio: w—Vab' _ _  Ra \2g/2*o _
ml Aliquot _
Reagent Titration Volume for Blank: Vtb QF et
Reagent Titration Volume for Sample: Vis : S:28 mi
Lab. Analyst 7 Datein 3~ 3/ 52 Date out LL-2-82
505 Mass Collected, Msoy = 32.0 Nr (Vts — Vib) Ra= 2429 mg
423
Volume Sampled, Vs = {293) {Prm} Vm= s4-29 SD£.
('l"%n+273) {760) " _ 3
502 Mass Concentration, Cm502 = 1000 M502 J Vs = 1015 mg/rm
$02 Volume Concentration, Cusoy = 0.367 Cmso, = 1 E S| & ._ppm
Stack Flow Rate, Qs = ABT 7-55 DSCMM
$09 Emission Rate, Rso, = 60.0 x 106 Cmsoy x Qs = &T1.%> ka/hr
a— — - ,
Calculated by "'-\ I:U\ - buw 2k Checked by
Pvd  Rate 2 VL EF My Fhes ?O:L/"“d
£CY 020-73 [P '-'f'-f-f- al//P,-‘;T L2 5 Tr;\"__ ';J‘;r- = & 5 ‘bﬂt

Rev. 1/81




State of - . ’ i’ 3"{

Washington

U(I‘J)gimmw | TestNo. _
OH OOy SULFUR DIOXIDE DETERMINATION BY Date I ',r)) "}"”f}
AR ABSORPTION IN PERIOXIDE | ——#-JL*'[ et
' METHOD 6 -
SAMPLING LOCATION b,_@j vin s AT SAMPLENO. . __J
SAMPLING 2As METER OPERATING CONDITIONS . -
TIME REABING £ TEMP:(°C) 3
1422 | opov| (8° |
S P & 1e0
HY | J5a ] 8T
4\ % T158.0 A
Y2 2.1 < | <
15 5.2 \)@
*32 :‘2:7 ) {(.7 - Qperator
6 Vm Tm Meter Pressure, Pm . mmHg
Analysis Method \'BGJYJJW ),_aﬁ/\m : 50 No. &2“ D-4S§E
Absorbant Volume: Vab ' . o2 ml
Normality of Standard Reagent Nr . N OR- ‘N-
Aliguot Ratio: Vab - , Ra : ' ’ /OZ/I_O
ml Aliquot 5
Reagent Titration Volume for Blank: Vib ' . O m
' 3 35’ il

Reagent Titration Volume for Sample: Vis

Lab. Analyst ﬂ%@i Datein _, 3~/ ~§d Date out %"‘2 -2

s0g Mass Collected, Msoz = 32.0Nr {Vits —Vtb} Ra= 0.1 7 ' ma
1790

Volume Sampled, Vs = — 283} {Prm) Vm= 22 1% SDL

(T [{nt 273} (760] 2

1 - -y .
509 Mass Concentration, Cmso, = 1000 Mso, / Vs = EXI R ma/m
302 Volume Concemration, Cu502 = 0.367 Cmso, = (& V- 4E ppm
Stack Flow Rate, Os = 2ARFD - S\ DSCMM
505 Emission Rate, Rso, = 60.0 x 10~6 Cmso, x Qs = &G 15 kg/hr

. | ‘
Calculated by :‘4\ e W T BTt ‘2( Checked by
God Rate= 149 Mo, _ -
iy _F'T/He Eiigess1 5~ ?&"‘7.’.'6?5-5 ‘n"du&-‘[rw = 44. ‘l.—{

ECY 020-13 . Al
Rev. 1781 Aue PTNE 14653




T e m e ¢ am

Stafeof
Washingion

D [)rlm] e

ofTxology SULFUR DIOXIDE DETERMINATION BY

ABSORPTION IN PERIOXIDE
METHOD 6 -

3

L2 o,
) \ ‘ /
SAMPLING LOCAﬂON_Cfuf{O@\‘P\%mEogh,DLLSé

I

Bihyg ~ SAMPLE NO. A

35

Test No,

e 321/ %’k
CEXILLa

SAMPLING SAS METVER OPERATING CONDITIONS
TIME READING £ TEMP'(%C)
1544 oD.ov | 20
+ < 3.25 2t
O G 7 | A ’
v S T 0.
[ 1.0 )
< {14 .75 20
X% e Operator A7
e Vm Tm Meter Pressure, Pm mm Hg

:RAJ\JJJ Y /Q.OM/Umm P

Analysis Method

50- No. J_Z__w

Absorbant Volume: Vab 06 mi
Normality of Standard Reagent Nr 02 N
: ™
Aliguot Ratio: —Y82____, Ra /Oé’/zt*
ml Aliquot . o f

Reagent Titration Volume for Blank: Vtb ! m

Reagent Titration Volume for Sample: Vis 2. 4G il

Lab. Anajyst y Date in 3-3 { ~-§2 Date out o2 -§2_
s05 Mass Collectsd, Mso, = 32.0Nr (Vts — Vtb) Ra= 31 4 my
‘ AT.07
Volume Sampled, Vs = i3 - Pm Vm= 16.2% . SQf.

{Tm +5273) (760} 5
R -2, -
0y Mass Concentration, Cmso, = 1000 Mso, /Vs = 41925 mg/m
592 Volume Concentration, Cusopy = 0.367 Cmso, = | R R PpmM
Stack Flow Rate, s = 5366, 0% DSCMM
s0, Emission Rate, Rso, = 60.0 x 10~8 Cmso,, x Qs = 15T 46 ka/hr
Calculated by Alanw T Butier Checked by
) 153G ‘r’u,/,lr LA r‘:‘::_.-’f—(: K, VT as
ECY 020-73 . - My (G poirrin: 1 m.-*_‘: ‘,_‘“_. Ma. =~ .7} 7l
Rev. 1/81 ¢= %F“”‘*‘) RVl vemd X:ﬁlfv/' FOHE D e =
Stk ([,
N Stawm = DG

Fe




3¢

Stateof
Washington
Deparmment Test No.
).l_(.()k)gy SULFUR DIOXIDE DETERMINATION BY Dat n .-‘:;L\
o ate | )
ABSORPTION IN PERIOXIDE - i
METHOD 6
SAMPLING LOCATION SAMPLE NO. S
SAMPLING G A MET
. s L OPERATING CONDITIONS
TIME READING f TEMP'(°C)
jG27 |guwe | A
;- sl C
N l \..J /".}\.;1-\-) l{)\‘ \)
, = .
2 7. 40| A%
= - * , O
k), N
1= 13.25 | A0
=] j—
—— | é7 v 07/ Operator ,25
0 Vm Tm Meter Pressure, Pm mm Hg
Analysis Method MM so, No. 52- 3—%0
Absorbant Volume: Vab = Ui ml
Normality of Standard Reagent Nr : Q2 N
Aliquot Ratio: ﬁL—. Ra /1 't/ 20
mi Aliquot
- . [} Og- ml
Reagent Titration Volume for Blank: Vth
Reagent Titration Volume for Sample: Vis . : 2 85’ il i
Lab. Analyst Date in 3-31-F2. Date out H-2-§2.
‘ 1 J- ) m
$05 Mass Collected, Mso, = 320 Nr (Vis ~ Vtb) Ra= ?
16.07 ' ) o
Volume Sampled, Vs = 293) {Pm) V= i£.95 SDL
' {Tm+ 273) (760) -
. o4 G 372 3
509 Mass Concentration, Cmso, = 1000 Mso, / Vs = mg/m
07 Volume Concentration, Cusoy = 0.367 Cmso,y = 125 oV ppm
Stack Flow Rate, Qs = 5302.00 DSCMM
s09 Emission Rate, Rsoy = 60.0 x 10~ 8 Cmsoy x Qs = o370 kg/hr
Calculated by Alan T. 5 U—hf/CfVJ Checked by
ECY 020-73 TS /""f
Rev. 1/81 3




e e ettt e oot e S orb

Smr(‘()f
Washingion

l)('parmwm ‘
of ‘“’k’?’»\’ SULFUR DIOXIDE DETERMINATION BY

ABSORPTION IN PERIOXIDE
METHOD 6

™~

Test No.

Date j ’\3/"1_

-y j .
SAMPLING LOCATION( ;;(;c S Ela&[ SAMPLE NO. Qx

TIME READING £ TEMP'(°C)

SAMPLIN |
LING GAS METER OPERATING CONDITIONS

17257 | goipnn | 20—

+S- 545 2.1.5

\ {7 g-<v| -9

i S i1t~ 1) 1.5

et I 5. ey ~

25 | 1S.671 ALS

I

o ! 7 ? 9 7 Operator
e vm Tm Meter Pressure, Pm mm Hg
Analysis Method Bonivum, M%@L s0, No. 82-3-4 6|
Absorbant Volume: Vab | ) /136 mi
Normality of Standard Reagent Nr oy N
Aliquot Ratio: ______\(_g_b____ Ra /3l [20
) ml Aliquot .
Reagent Titration Volume for Blank: Vtb : O o m
Heagent Titration Volume for Sampie Vits ' ' 2: 0O m
) Lab Analyst " Datein _3-3) 'S’z_, Date out ‘-)L" 2-52_
I
$0g Mass Coltected, Mso, = 320 Nr (Vts— Vtb] Ra= 1.1 @ mg
770 &
* Volume Sampled, vl 2m) - (Pm) Vm= 1 71-& U SDL
('l; m+ 273} 7eq 5
&7 - z
09 Mass Concentration, Cmsoy = 1000 Mso, / Vs = &32-55 mg/m
02 Vaolume Concentration, Cuso, = 0.367 Cmso, = 114 pem
Stack Flow Rate, Gs = . 572 L0.]% DSCMM
s0, Emission Rate, Rsoy = 60.0 x 1076 Cmso, x @ = 2O =B kg/hr
- _f_ ’é r .
Catculated by - Alan T- E\f& ‘ e Checked by
962D X
ECY 020-73 . st T 96" kf)
Rev. 1/81 .
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Sanple Calevlahioy” Run 1A
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i
.

vm_-m_fl 5\( &= wTs S5 337 65 ;1—?’_“ 35 3,\5{:1-3 = "1 ‘56\
\]s= \/_.M =9, ‘56( VSCIVL,(_T}Z'“? £ md.«.r@ 20"() s
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SOURCE TEST

SUMMARY OF EMISSIONS TO ATMOSPHERE Report No. 82-11

Report Date 6/15/82;
Test Date_pay 18-20

ALCOR 1982
VANCOIVER . N

Name of plant

Location of plant

Person contacted KM THACKRAY .

Type of operation DRIMARY ALUMINUM MILL,..PRERAKE
Source tested _ _DOTLINE 10 ROOF MONITOR

Requesting Agency STAT
Purpose MEASURE PARTICLE SIZE
Applicable Standard NONE

SUMMARY OF MEASUREMENTS

TR R TR

Measured Allowable Emission/Process
Pollutant Emission Emission Methoqs
LA - i) e T
Particulate

WDOE Method

11 microns
’ 22

Mass Mean Size

TEST ENGINEER

Jay M. Willenberg, P. Eop?”

FIELD .PERSONNEL LAB ANALYSIS

Richard Burkhalter Nancv Steinfort

Jay Willenberg

fest Witnessed by:

"ECY 020-1-62
Rav. 1/79




Source Test 82-11 Page 2
ALCOA -
Vancouver

Roof Monitor Particle Size

Test Dates: May 18-20, 1982

Report Date: June 15, 1882

I. Purpose

The purpose of the test was to measure the particle size of
the emissions from the roof monitor at Alcoa's Vancouver
plant, The results will be used for informational rurposes.

II. Descriptibn of Facility Tested

The Alcoa, Vancouver, facility is a prebake type primary
aluminum reduction facility and is located near the Columbia
River west of the city of Vancouver.

The plant"has five potlines with 65 pots per room and two rooms
per line. At the time of our test only two potlines were
operating, reducing approximately 133 tons of aluminum per day.
Emissions from the pots are collected by hoods and ducted to a
reactor haghouse. There are five baghouses per potline and two
stacks ver baghouse. Prior to the baghouse, the pots effluents
are ducted to the reactors where it is passed through a fluid
bed of alumina for fluoride removal.

Most secondary emissions are released whenever the pots are
drossed, tapped, or more alumina is added. Emissions are carried
to the ceiling by convection and released to the atmosphere
through roof monitors. No control system is used with the roof
monitors which are rectangular vents running the length of the
roof of the potreom. On potroom #8, nine small diameter inlet
ducts are connected and routed to a single 15" diameter stack
located in the courtyard between potrooms #8 and #10. Here
samples are drawn for measurement of particulate and fluoride
concentrations using EPA Method 14.

ITT. Test Procedures

Three particle size samples were taken following WDOE Method 22.
A University of Washington Mark III Impactor was used to collect
all samples over a 50 hour period. Run 1 went from 12:10 to
21:30 on May 18, Run 2 from 21:42 to 12:06 on May 19, and Ruvn 3
from 12:12 to 13:08 on May 20. On Runs #1 and #2 the stainless
steel substraits were coated with Apizon H grease to minimize
particle bounce and re-entrainment. No grease was used on Run
#3. All three samples were taken at a point of near average
velocity. Because of low stack temperature (about 90°C) and the
low moisture, no heated probe or impingers were used.

The exposed plates were dried at 105°c for four hours, desiccated
and weighed to the nearest 0.0l milligrams. The data was computer
reduced using the CIDRS program developed by the Southern Research
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Source
ALCOA,

Test 82-11 Page 3
Vancouver

Roof Monitor Particle Size
Test Dates: May 18-20, 1982

Report

IV,

JMW:: kw

bate: June 15, 1982

Tnstitute. A particle size was calculated assuming all
particles to be spheres of density 1.00.

Results

As shown in Figure 1, about half the particles measured were
less than 10 to 11 microns. This corresponds closely to the
50% cut size in the second stage on the impactor and is in

a range where the uncertainty of measurement is large.

The size distribution curve for Run #1 and #2 is slightly
different than for Run #3. This may be caused by process

change, but more likely caused by the fact that grease was not
used on Run #3. It was noticed that there is a large amount of

locse material in the first stage on Run #3. Some of the
material may have migrated down from the other stages.
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iﬁ:%;,: i Page 7 B
“RUN NO 1 WAITH GREASE T '1“’L'“”'“”“" ot ™
MPACTOR FLUWRATE = 04384 AQFM IMPACTOR TEM pERArupé 90,0 F = 3242 C SAMPL ML OURATION = 558410 MIn *
2IMPACTOR PRZSSURE DAOP = De% INs OF HG STACK TEMPERATURE =’ 90,0 F = 32.2 C
\ TASSUMED PARTICLE DENSLTY = 3,97 GM/CUWCH. STACK PRESSURE = 29,92 IMs OF W5 MAX W PARTICLE DIAMETER = 40,0 MICROMETERS
igi MPOSITION (PERCENT) CU? = 0.00 L0 = 080 N2 = 79400 02 = 21.00 H20 = GO0
shCALC. MASS LOADING = 847511E-06 GR/ACF FeUB31E-04 GR/INCF 2.0025E GO MG/ACH 2.07907 GG M5/DuCM
':IMPAEfﬁR STAGE o
g S1 $2 $3 © S4 $5 56 57 FILTER
§§3?th TNDEX MUMBER | 1 2 3 4 5 b 7 8
?;nso (MICRUMETERS) 16.74 be8b Z o4t 1e30 0.71 04306 Del7
§§ﬁAss {MILLIGRAMS) 5466 225 1.91 Ot 0453 0. 34 0.28 0473
FHMG/DSCH/STAGE ) 3.69E-01 3.85E-G1 3,276-01 7.54€-02 9.086-02 s.azé—o; 4480E-02 1.256-01
ﬁ%&gﬂjmgﬁﬁgﬁyﬁ_OFmﬂﬁsgwsmALLE%‘[HAN_O?D' 3,38 34454 19411 15469 11,12 8432 6401
& (MG/ACM) SMALLER THAN 050 1.0TE 00 6+94E-01 3.038=01 3.106-01 2.23E-01 1.67E~01 1l.20E-01 |
MG/DNCM) SHALLER THAM G50 1ellE 00 7.24F-01 3.97E-01 3422E-01 2.316-01 1.73E=-C1 1.256-01
fgﬁgﬁ, GR/ACF) SHALLER THAN D53 4e6TE-04 3,026-04 L.676=-04 1.356-04 0.736-05 7.28F-05 S5.25E-05
;ié SUALLER THAN D55 - 4.856-04 3.17E-04 1.746~04 1441E-04 1,01E-04 T456E~05 5.46E~-05 ;
ﬁéEED."ﬁEAQ—ﬁIA:"fﬁiCROMETEiE) 2059 01 1+07E Ol  4eIlE 00 1+79E OC 9.64E-01 5.04E-01 24+47E-01 1.21E-01
%OM DLOGD (MG/DNCH) N 24555 00 YeUSE-01  Ta347-01 2.73E-Cl  3,47€-01 1,94E-01 1.50E-01 4.156-01 f
06D (MO« PARTICLES/DNCH) 7.11E 04 3.89E 05 54058 06 2.29E 0T 1486E 08 7.26E 08 4.79F 09 1.126 11 'é
a
JORMAL (ENGINEEKING STANDARD) CONDITIONS ARE 21 DEG C AND 750MM HGs oo .




RUN MNO 2 @ITH GREASE

LHPACTOR FLOWRATE = 0,307 aCEs
[HPACTOR PR:SSURE DRGP =
ASSUMED FARTICLE UENSITY! =
LAS COMPOSLTION (PERCENT
CALC. MASE LOADING =

IMPACTOR 5TaGe

Ue [N

397

OF

HG

GHAC iy

cour =

6e6T04E-04 GR/ACF

: CSTAGE INJEX NMUMBER |
f D50 (MICRIMETERS)
| MASS (MILLIGRAMS)
L AG/GSLM/STAGE

| CUMe $ERCEMT OF MASS SMaLLER THAN D5G
i CUMs {MG/ACM) SMALLeR THEN 050
T CUMe {MGZDMTM) SHALLER THAY 050
. CuMe (GR/ACF) SMALLER THAN 050
[ CUM. (GR/DNGCFI SHALLER THAN D51
?;”“EEG;'MEam"hiﬂl”tMICROMET%RS)
f _DM/DLOGD [MG/0NCK)
i? ON/DLUGD {Nide PARTICLES/IENCH)
E U -

jNﬁRRAK*IENLEMéERING'SYANDM

IMPACTOR TEMPERATURE =

STACK

STACK PRESSURE

0.00
Sl
Y
16465
5494
5451E~01
58492
Ba99E~01
94345-01
3,93E-04%
4« 08E-04
2588 01
1716 09
44795 04

o

52
2
6483

2489

30 17E-01

3B8e 373

5.94-01
6.17E-01
2eH0E-0%
2« 70E~01%
1.07E 0!
8. 138-01

3.?.(!'E 05

TEMPERATURE =

549250004

= 25,9z It

0.0

GR/INCF

S5

2453
2477601
21 et ty
3,27(-01
3.40E-01
1 +43E-04
1e48E-04
44098 00
6422C-01

4l38E 05

AND 75044 HG.

Léa Ty
2eS550-C1
2e6SE~-C]
1., 12E-04
lel6C~04
1.786E 0O
Z.TOE—QI

230F 07
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79.00

152645 00

S5

5

Ge71

Des?

5al15F=02

L3e45

2y.06E-01
2s145-01
2,005-05
Fe3GE-05
9.5§E-Ol
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1072 08

12

MG/ ACH
Sé&
b
D35
0.52

5.T3E~02
Q.8

1.51E-01%
1.57€E-91
6H.50E-05
£.853E£-05
5¢02E-01
1.89€-01

Ta22F QU

1+.0GE-01
1.04E-01
4.385~05
4,556-05
2e46E-01
1e656£-01

5358 09

Page
SAMPLING DURATTION = 964,00 MIN
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TTRUN ONU 3 WITHOUT GREASE ) T K
. IMPACTOR FLOWRATE = o,zs$ ACFHM IMPACTOR TEMPERATURE = 9040 F = 3242 C SAMPLING DURATION = massws MPN
TMPACTOR PRESSURE DROP =109 IN. OF HG STACK TEMPERATURE = 9040 F = 32.2 C
ASSUMED PARTICLE DFNSITYi: 3097 GM/CULCH. STACK PRESSURE = 29,92 INa OF H MAXe PARTICLE DIAMETER = 40.0 MICROMETERS
il GAS COMPOSITION (PERCERT] CGz = 0.00 00 = 0400 Nz = 79.00 02 = 21.00 H2D = 0,00
‘ CALCs M&SS LOADING = 4.3§315—04 GR/ACF 44514 1E-04 GR/DNCF 7.9500E~01 MG/ACM 103305 D0 MG/ONCH
T hmpacTar sTase | -
- | S1 52 $3 - S4 55 56 57 FILTER
T STAGE INDEX NUMBEK J ' R 2 R 4 5 6 7 8
%_ﬂm_pspjmtceaﬁa{gRsi . 16463 6.90 2 47 1,31 n.72 0.35 0,17
f” MASS (MILLIGRANS) ? Dot 44 80 5 o 41 0.76 0.97 1.02 0466 1,92
gmmumug/gScmfsrﬁcg 2eTLE=02 3.10E-01 3,50E-01 Sa04E-02 5.275=-02 6.59E-02 4.270=-0z 1e24£-01
{;;mﬂcug;_PgucEUT OF MASS SMALLER THAN D30 97.37 67433 33.48 26460 22453 16415 12.02
ﬁﬁx. CUMs (MG/ACM) SMALLER TH%N D50 Ge6IE-0L 6eTOE-01 3.33E-01 2485E-01 2424E-01 1.6lE-01 1.20E-01
CUMe (MG/CHCHM) SMALLER TwAN 050 12016 00 6.96E=01 3.45E-01 2.956-01 2.336-01 1.67E-D1 1,246-01
| CUM. (OR/ACF) SMALLFR rH’:r\N 050 4023604 2.93E-04 1e456-04 1e2¢E-04 9.80E-05 T.02E6-05 S.226-05
1 CUMe (GR/ONCF) SMALLEK THAMN D50 44406-04 3.04E-04 1,510-04 1e29E=-04 1.025~04 7T429E-05 5.42E=-05
;;_wbéb.-MEAN DIA. (MICRDM&TLRS} 2,596 0L 1,08 Ol  4413& 00 1.80E 00 9.69E-01 5.086-01 2.49E-01 1.228-01
;i;;"ﬂqa/aLupgktuc/oucm)_ 7422E-02 ByOLE-01 T7.856-01 1+83E-01 2.406-01 2.206-01 1,34S-01 4.12E-01 ;
ﬁgg}'DN/DLDGO (NU« PARTTCLES/DNCHM) 1.99E 03 3.08E 05 54358 06 1.51F 07 1.27F 08 8.08E 08 44176 09 1.098 11 %
AND T&HGMM HG. ’ : -
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P i Test No, e
: . METHOD 5 - PARTICULATE SAMPLING WITH A MEATED FILTER WITH IMPINCER Date _ﬂg_j{__/__&__}__{'_‘{@'b
: .
‘ Planr /qLCC'_':JA l//HJC-OUUCft' Probe Length, Type, Factor
' Samj-L ing Location ?ZQI RQ’U:I E DOY¥ Nezzle 1.D. ‘3//.-{‘
. 5 Sample Type Pﬁlﬁ‘?‘ S I = Assumed Moisture, % / %
] Run I‘iumber I Sample Box Number Meter
Operator i [/L/ Water Volume Collected + = ml
U Ambr'.!_enr. Temperature ?_SJOF Impingers  Silica Gel
T{ i Baru;nucric Pressure .

Particulate Weight

St.atjic Pressure

Stack Diameter Wash * Filter Impingers
' o
Orsaot C[It2 02 co 1D Noi: i j
If‘ Final
3 ¥ Tare
i - Gain
{
) . i SCHEMATIC OF TRAVERSE POINT LAYOUT
v I
! ! CLOCK TIME ORIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE|[ ! (24 hr CAS METER READING VELOCITY DIFFERENTIAL STACK PROBE ‘BOX TEMP TEMPERATURE PUMP
p POINT cloci) ’ 3 HEAD {aH}in. 3120) TEMP TEMP TEMP °F SUTLET INLET VACUUM
n NUMBER | S4MPLING (Vm),ft (8% },in. H,0 (Ts),“F °F of (1 y.or| (T ).°F in, Hg
S ' TI¥E, win. # DESIRED | ACTUAL QUT| 1IN m * m, '
gy f l out 10
- e yicd .
: Ch 742 .54 66

vt 1944905

i

‘ Z0OR 389
‘l l I "—""""‘“3\':17‘—— "_—E‘U - —— :—g‘
O 3640 (552 ) = O.38%C
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Source Test 82-2A Page 2
REYNOLDS METALS CO., LONGVIEW

Test Dates: Feb. 2-5, 1982

Report Date: Apr. 5, 1982

II.

Purpose

The purpose of this test was to measure particulate and fluoride
emissions from roof monitors of the North Plant of the Reynolds
Metals Company, Longview, primary aluminum reduction mill. Cox-
relative purposes of this test were to measure particulate and
gas velocity distribution across the roof monitor, and to com-
pare two different methods for measuring fluorides. Fluoride

-measurements will be reported upon completion of laboratory

analyses.

Description of the Unit Tested

The Reynolds Erlmary alumlnum reduction mill ie located in a
heav11y industrialized area to the south of Longview, Washington,

This mill's reduction facilities include two horizontal stud
Soderburg (HSS) plants, known as the "North" and "South" plants.
The South plant was tested by WDOE in June 1979 (STAT report
79-19A and B).

The North plant (see Figure 1) has three potlines, with a combined
capacity of 127,000 Mg/year (140,000 ton/yr.). The total output
of the North and South plants is 191,000 Mg/yr (210,000 ton/yx).

lls in_two potrooms, or two

42-cell rows per potroom for a plant total of 504 cells. The

potrooms have sidewall and basement ventilation. This facility

- was constructed in 1968,

The HSS cells (figures 2 and 3 ) are elevated slightly above the
floor and have total-enclosure hooding with mechanically operated
aluminum doors extending the full length of both sides of each
cell. Pollutants continuously escape from the top of the cell
enclosure and alsc from the hood doors when they are open. The
doors have to be opened fregquently to add alumina to the cryolite
bath by working the cell, to tap the molten layer from beneath

"the bath, and to insert and remove studs from the anode block

while raising the flexibile current connectors.

Four ducts, two on each end of each cell, pick up the primary
exhaust from the top of the cell hooding enclosure and carry it
to a manifold duct. One manifolchandles primary exhaust from

14 cells, at a flow rate of 100 m”/min. Figure 1 shows the
location of the 36 spray towers that were used for primary pollu-
tion control until 1975. &Also shown are the wet electrostatic -
precipitators (ESP's), which are presently used to control
primary emissions from the cells. Estimated control efficiency
for the North plant primary control system is 90 percent.




Source Test 82-2A : Page 3
REYNOLDS METALS CO., LONGVIEW

Test Dates: Feb. 2-5, 1982

Report Date: Apr. 5, 1982

III.

All emissions not captured by the total enclosure hood are
vented by convection through the secondary system, or roof
monitors, which have a zero percent control efficiency. Each
potroom has a roof monitor which is an 8 foot wide by 1360 foot
long hooded opening running down the center of the roof.

There are sampling sites on each ESP stack, and three sites evenly
separated on each roof monitor.

Test Procedure

Three approximately one-day particulate and fluoride tests were
run at the potroom 52 center location and on the final day a
particle size test was run at the potroom 52 north location.

Each one day (24 hr) particulate/fluoride test selt consisted

of four samples, collected by four sampling trains separated by
two-foot intervals across the width of the roof monitor, These
sampling locations were labeled A through D, and are shown in
Figures 4 and 5. Four samplers were used in an attempt to
determine differences in particulate. Two different types of
particulate/fluoride sampling trains were used. The "front half"
or nozzle and filter portions of the trains were identical in
configuration, and consisted of a standard 0.500 inch I.D. nozzle
followed by a filter-holder containing a pre-weighed 47 mm ace-
tate filter. Particulate concentrations were determined by the
particulate weight gains of the filter and a 50% aliquot of the
nozzle rinse. The other 50% of the nozzle rinse, as well as the
particulate filters, were then sent to the WDOE laboratory for
fluoride analysis.

The "back-half" portions of the sampling trains were used to
collect gaseous fluoride and differed in configuration. The

EPA Method 13 back-half consists of two impingers containing

250 ml of .1N NaOH, followed by a drop-out impinger and a silica
gel filled impinger for moisture removal. This is equivalent

to EPA Method 13. The dry method for collecting gaseous fluoride
involves placement of a second filter holder, containing a treated
cellulose filter after the particuiate filter. The EPA Method

13 and treated filter gaseous fluoride sampling methods are re-
ferred to as the "wet" and "dry" methods, respectively.

An integrating anemometer was used to measure ©€ffluent flow rates
at each sampling location prior to each sampling run. These

short term measurements were then used for setting sampling rates.
An additional integrating anemometer was positioned near one of
the sampling nozzles and allowed to run the entire sampling period.




Source Test 82-2A Page 4
REYNOLDS METALS CO., Longview

Test Dates: Feb, 2-5, 1982

Report Date: apr. 5, 1982

Iv.

Flow rates for the other points dﬁring the sampling period were
estimated by applying a ratio of the short term velocity measure-
ments to the one long term measurement as shown bhelow:

Point "X" long term velocity = point C longterm velocity
X short term point"X" velocity
short term point C velocity

Results

Results are detailed in Tables 1-4. Particulate concentrations
averaged 0.0039 grams per dry standard cubic meter of effluent,
The particulate emission rate for the entire roof monitor was
obtained by totaling the emission rates for sample zones A,B,C
and b for each run, then averaging. This was 18.1 kilograms per
hour. Since the aluminum output during our sampling was 2.52
megagrams per hour, the averaqe emission/process_factor for pot-

room 52 was 7.20 gram/kilogram,

Results of thekparticle size test indicate that approximately
80% of the particulate airborne at the sampling location was

greater than 15 microns in diameter.

Sample data comparisons were made between points A,B,C and D and
are shown in Figures 4 and 5. Gas flow rates and emission rates
tend to progressively decrease, looking from sampling points A
through D, as shown in Figure 4. The standard deviation is
generally the narrowest at peint B, indicating the most consia-
tency.

Future particulate samples could very likely be adequately
collected by a single sampler located near points B or C.

Samples collected near points A and D may be affected by proximity
to dust-laden roof monitor walls, or the open doorway near point
D.

Figures 4 and 5 show, however, that, taken over the sample period,
for our three sample runs, average results at any one point lie
within one standard deviation of the overall average. Therefore,
there is no statistical evidence that would actually discount or
support any one sampling point over the others.
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N Department

: . TEST DATA SUMMARY : :
. {METRIC)
o o TN . Table 1a ' - )
Plant Name - REYNOLDS. METALS-CO trce Potranm 52 Roof Monitor
. Address P, O. BO% 999 Industrv Type AJJJmJ_nm_Rednc_tJ.on_MJJ_L_______
" City " Longview County Cowlitz Unit Capacity
State _Washington Zip Codz 98632 SCC
" Neps . 49-0480-193-0015 Fue! Type : e
ST . _ o . . Tested at Infet Dutlet X o
_Tvpe of Contml Equipment : : A
2as State _ X : Local
R ason Tested Spec StudyB o (?mp%ajr_}]c_elgﬁgge 5 ' :

’Personnevl Present

Pollutant Measured _Particulate ] Method EBA._Metbod—-Ls-a-né—@r%m-thed——

Stack Hezight,m. __Approx,. 50 5 Cross-sectional Area, 5. m. lO] 1
Sampling Location: Diameters Downstream of a Disturbance Less than 1
Test Numbcr 82=2 , : _ o S -
_ _ ; K . ~ Run 1-
~ Run Number T 1A 1B Qc .3 1D Dverage
- Date: Mo., Day, Yr. _ 2/1/82 | 2/1/82 2 VAV v . :
.. ~Operating Rate Alum. Mg/day 0.63¢C 0.630:.+ ___0.A30 N 6230 - - 2.518%
5 Gas Composition % CO2 -V 0.0 0.0 0.0 . 0.0
PETR %0y 2101 230 —23-0—1 —21-0 21.0
S %Ny 790 79.0 79.0 79. . 79.0
- % QOther . o
%H,0 v 0.63f .N.A. | 0.42 1 N.A. __0.53
. Estimated Mole Wt., Wet E . ' : : b
 Excess Air, % ' i — _ i
. .Gas Flow Data . P
" Gas Pressure, mm.Hg. = - 30.40j _30.40 30.40 30.40 - 30.40.
Gas Temp. °C : . 17 17 17 17 I7T
Mo, of Traverse Points i — i - "’“"Ji__o_'f—“ . ;L: - ‘ j] 2.
- Avg, Stack Velocity, AMPS o | - . i ’ " .
‘ GagFlowRate, DgCMM 17,900’ 16,700 | — 16,300 19,200 707300
Sample Information ) : A : S '
7 Volume Sampled, DSCM 12.531 11.35 D%%_T-i"”_ lzii' 72 |
- Sample Duration, min, . 1 : i . .
- Mozzle Dia,mm. . - 12.7 127 2.2 1 12.7 .-
Isokinetic Rate, % 111§ 10A .1 116 ~1052 : .
" Fesults - particulatg . ‘ S
~.. . - Conc., g/DSCM ppm .. F 0.0039 ﬁ‘ 0.0046 0.0048 { 0.0050 . 0.0046
' Emission Rate, kg/hr - ' 4.20 4.61 4.68 5.86 19,35%
Process Factor, gfkg . 6.67 7.33 1 7.43 9.31 7.868-
Results ‘
Cone., g/DSCM, ppm . s
‘Emission Rate, Agfhr -
_ Process Factor, ofkg . . - —
Results . ' LT
Conc., o/DSCM, ppm .
-+ Emission Rate, kg/twr
Process Factor, g/kg
Gther Measurements

Coinments: . *potal of runs 1A, 1B, 1C and 1D
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g . TEST DATA SUMMARY . : :
{METRIC)
e I . TABLE 2 S
- Plant Name REYNOLDS METALS O Source Potroom 52 roof—wmonitor
"~ Address P. O. 'Bbx 999 Industry Type _ Aluminum.  Reduction.Mill
Tciy J..ongVJ.ew County (owlitz. Unit Capacity -
State ___W_a_shlngmn___ ZipCod2 __98632 = . SCC i
© NEDS Fuel Type S
- Lo T . : Tested at inlet Outlst x~ g
. Type of' Control Equipment :
Reason Tosted: Spec. Study Compliance w/Fed. __ State _X : Local
‘Personnel Present A, Butler, J. Willenberg : :
Pollutant Measured Particulate Method FPA _Method 13 and "drgh m;:tﬂlmi -
Staéic défé?it m- Approx. 50 Crosssectional Area, sq.m. ___ 1011 )
Sampling Location:, Diameters Downstream of a Disturbance Less than 1
Test Number - : '
. : | ; .
RunNumbse .. ; 2B 20 2D fverang
Date: Mo., Day, Yr. 2;3382 2/3/82 2/3/82 1 —_2/3/82. L
.. -Operating Rate Alum. ,Mg/day Q,63Q 0. 630 0630 D.A30 -9-816%
_ Gas Composntmn % CO2 0.0 0.0 0.0 0.0 - 0.0
R % Gy 21.0 21.0 21.0 21.0 —21.0
C%N, 79.0 79.0 . 79.0 19.0 . ._19.0
;23:3" ¢ N.A. 0.24 N.A. . 0.38 0,31
- Estimated Mole Wt., Wet E ) _
" Excess Air, % g : ~
.Gas Flow Data _ ) . S e
" Gas Pressure, mm. Ho. - 38,46 1 3046 1 3046 -?-%—4—6 e 13 > -
Gas Temp. °C . .13 13 13 . .
" No. of Traverse Points :;.. = — i- =5 i- 55 i 3% _— _
- Awg. Stack Velocity, AMPS . . . . —_— .
. gagFlow Rate, DgCMM 27,100 20,200 15,800 21,400 .ﬁ&:@,.,‘!-k_'_ﬂﬂ_* Q\
Sample information ' . . S .
,_\f:suumssmpsed,uscm . 14.64 '12.68 10.65 10.24
- Sarnple Guration, min. 1489.6 1490.3 1489.7 1489.
" Nozzle Dis, mm, ‘ . 12.7 12.7 12.7 12.7 .
Peokinetic Rate, % 72 84 90 66 o
. Fesuls - - - §  0.0033 10,0036
Tl nc., g/OSCM ,ppm Co 0.0039 0.003B 0.0033 033 3
o g?ni:s'ifrln Rat:fkl:jhr C 6.26 g.58 o8 RS RS
Process fFactor, gfkg ’ 7.2 7.4%8 . 7Y - . )
Resuits : ,
Conc., g/DSCM, ppm e .
Emission Rate, kg/hr
o Process Factar, glkg L , : i e -
Results Co- T
Conc,, g/DSCM, ppm
-~ Emission Rate, kg/hr
Process Factor, g/kg —
Other Measurements !
- : DU '
Comments: . xTotals of runs 2A, 2B, 2C and 2D.




> - TEST DATA SUMMARY ' ’
) (METRIC)
; S TABLE 3 :
P!ant Name YNOLDS METALS CO. Source  Potroam 52_roof-monitor .
. Address P. 0. Box 935 tndustry Type Aluminum Reducticon Plant
" City “TONIgVieW  Gouynty Cowlitz Unit Capacity
State Iiasﬁlng Eon zip Code _o8gaz a8 632 5CC
NEDS . 49-0480-193-0015 Fuel Type —
e R : Tested at Inlet Outlet _ X
_ Type of Control Equipment : ' ; s
Reason Tested: Spec. Study _ Cornpliance w/Fed. __ _ Swtte _X Loczl
Personnal Present A. Butler, J. Willenbexrg : .
Poliutant Measured Particulate Method _EPA Method 13 agﬁ “dryt-methed—.
Stack Hzight, m. Approx. 50 ‘ Cross-sectional Area, sa.t. 1011
Sampling Location: Diameters Downstream of a Dlsturbance Less than. 1
Test Number 82 2 . : : .
o i _ i i : - Run 3. °
~ Run Number - L 3A 3B : A0 ] 3D Awverage |
- Date: Mo., Day, Yr. 2/4/82 2/4/82) _2/4/82 | _2/4/82 .. -
. Operating Rate Alum., Mg/day 0,?3(}’ il 0_630 0. 630 —0-636 : 2.518%
- Gas Lomposmon % CO2 L0 0.0 0.0 0. . 0.0.
T . %0 -2l 0] —21.0—1 21— —2L:0
. %Ny . 29 .0 79.0 - 79.0 79._0 . _79..0
-. % Other . —
%H,0 ' __N.A, .18 N.AL 23 .24
Estimated Mole Wt., Wet o ‘ ' N
Excass Air, % ; )
Gas Flow Data _ ) X T T
** Gas Pressure, mm. Hg. . 30.51 30.51 30,51 % .30.51  _ _20.51
~ Gas Temp. °C 13 13 13 13 13 '
" Mo. of Traverse Points 1 1 1 1 _ -
-+ Avg. Stack Velocity, AMPS 1.34 11441 1.29 0.72 1.19
" Gas Flow Rate, DSCMM 21,300 22,300 20,400 11,400 75,300%
Cample Information : : : ‘ - T
Voluma Sampled, DSCM 3330 b2 —A304—] 2786
- Sample Duration, min. 1449 0 1448 21— 14487 114484
- Mozzle Bia, mm, ) . 12 7 12 7 —_—12 7] A2
Fsokinetie Rate, % 86, 2 87.9 —88. 03§ 185
" Results 7 : S
Conc., g/DSCM.ppm  ~ 0.0041 0.0041 __.0.0034 . 0.0028 £©.00372
Emission Rate, kg/br 5.23 5.437 1 4.22 1.99 16.90*
Process Factor, gfkg ' 8.29 | 8,68 | 6.71 2.16 6.71
Resuilts : _
Conc., o/OSCM, ppm : -
Emission Rate, kg/hr "
. Process Factor,g/kg . = . ! .
Results ; -
Conc., g/DSCM. ppm . : :
-- Emission Rate, kg/hr *
Process Factor, gfkg ' :'
Other Measurements —

Comments; : *7otals ‘of runs 33, 3R, 3C _and 3D
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Department ‘

( EC( )k w EMISSION
Sy TEST DATA SUMMARY
(METRIC)

Plant Name EYNOLDS METALS COMPANY gy POtroom 52 roof monitor
Address P, 0. Box 999 N Industry Type _ Aluminum Reduction Mill
City Longview county Cowlitz ~ Unit Capacity
State Wash. ZipCode 28632 scc
NEDS 49-0480-193-001 Fuel Type

Tested at Inlet Qutlet _X

Type of Control Equipment

Reason Tested: Spec. Study Compliance w/Fed. State X Locat

Personnel Present A. Butler, J. Willenberg

ﬁManMuwmd Particulate Method EPX Method I3 and "dry" method

Stack Height, m. Approx. 50 Cross-sectional Area, sq. m. 011

ess than 1

Sampling Location: Diameters Downstream of a Disturbance

Test Number -

Run Number Run 1 Run 2 Run 3 Average

Date: Mo., Day, Yr. 3/1/82" 3/3/82 3/4/82

Qperating Rate Alum. Mg/day 2.518- 2.518 2.518 2,518

Gas Composition % CO?2 0.0 0.0 0.0 .0

% 0 21.0 21.0 21.0_ - 21.0
% No 79,0 19,0 - 79,0 190
% Other .

% H,0 0.53 0.31 0.24 0.36

Estimated Mole Wt., Wet

Excess Air, %

Gas Flow Data :
‘Gas Pressure, mm, Hg, 30.40 30.46 30.51 30.46
Gas Temp. °C 14 14 14 14
Mo. of Traverse Points 4 4 4
Avg. Stack Velocity, AMPS 1.14 1.34 1.19 1.22
Gas Flow Rate, DSCMM 70,300 84,400 75,300 76,700

Cample Information : : :
Volume Sampled, DSCM
Sample Duration, min,

Nozzle Dia, mm,
Isokinetic Rate, %

tesults .
Conc., ¢/DSCM ,ppm 0.0046 0.0036 0.0037 0.0039 -
Emission Rate, kg/hr 19.35 18.12 16.90 18.12
Process Factor, g/ka 7.68 7.20 6.71 7.20

Results
Conc,, ¢/DSCM, ppm
Emission Rate, kg/hr
Process Factor, g/kg
Other Measurements
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. Test No: 2T
METHOD § ~ PARTICULATE BSAMPLIRG WITH A HEATED .Arﬂ_qw WETH wz..n._.z hw . Date muthl
= L e
Probe Lenzth, .:.mm. Factor .
S 7 :
Sampling ronn\oa _W___ mL......u N © ALY *J\v fozzle 1.D. - LB W hﬁ 3
.- - Tt
Sample Type 2, .uLl n.\“r.\ /.)f\m.\s*. >um.§ra xo.,mfanm. .n - S,
Run Number :P. ot ° Sample Box Number- : Meter
Operator 7 12 Water Volume Collected .* -+ -, \_Omwunl.m £} =l
: ‘ £ e - Impingers  Silica Cel
Ambient Temperature St ;
c. o .
Barometric Pressura 530.40 ) “n n
Static Pressure - particulate Weight
Stack Diamerer o .+ YWash o Filter s lmpingers
Orsat €0, 0, o 1D No. . - O -0\
. Final
. 5 Tave H
3 : I
—_— w . ¢ Gain 0046 W _.0444
\~\ -/ T .
g LAVer<Se iy SCHEMATIC OF TRAVERSE POINT LAYOUT LOFqU
. CLOCK TIME ORIFICE PRESSURE : . SAMPLE IMPINGER DRY GAS METER
TRAVERSE {24 hr GAS METER READING VELOCITY DIFFERENTIAL/Y STACK PROBE BOX CTEMP TEMPERATURE PUMP
POINT clock) o HEAD {oH}in. H,0) *| TEMP TEMP TEMP °F OUTLET INLET VACUUM .
NUMBER | SAMPLING QEU.?. Emuu.w? H,0 S,uv..m °F o (1 y sl (T ),°F in. Hg
N % N ]
TIME, min. . PEFLAED ‘% out| IN LY m
[y : - ] 1
HT 4G (3 ¢ 0,37 /X
(= . 6,3 ...
1 2(2—7 | 535277 ! .
s atas
ﬂ:# ) = - » “ —“&\ﬂ. vt
V= 6% &% wmsun - e | T 17,BS G |spCMM
. Vs | = 1205331 PICM
Avea 17,SRO (% Cole © 0O _G/OSEM g ...m
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CLOCK TIME ) QRIFICE PRESSURE - SAMPLE .Hwiznmm DRY GAS METER

TRAVERSE (24 hr GAS METER READING VELOCITY DIFFERENTIAL STACK PROBE .mox A.mz..m. ! TEMPERATURE PUMP

POINT clock) 5 K HEAD . Abmwm.n. m o) TEMP TEMP TEHP °F OUTLET INLET VACUUM

NUMBER | SAMPLING (v ), fc (@P ) i, HO e (T }°F | °F o5 (x 0.F [(1, ), in. Hg

TIME, min. . uwm_wmm ACTUAL vy sal bﬁ.m“?/ " ouT | I8 m D Wk
-S..\tr ° m .U . ) .N..,.\..,.MI..

£ ,w\rmrv 00| e | ¥ |Los \ Q»WQ $7,757 | 69.44

= @ HHEA PHAESE | 16 | .45 v |34 21,22¢ 164.36

Q. ¥ 5K S4i3& | 80 |lov v 026| 567 | 67.15

D g 4 3% 4725 |0 a2 '\ _10.40 6, 3@ | 76Af
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. Test No. ) 4
METIOU & - PARTICULATE SAMPLING WiTH A WEATED FILTER WITH IMPINGER Date —
Plant probe Length, Type, Factor
Sampling Location Nozzle I.D. - - : : ) . il
Sample Type Dk, .ﬁ\l\ - L \.S_ Assumed Moisture, 2 w
H ¥ Fi
Run Number 1 T& ! Sample Box Numbev Meter ¢
Operator Water Volume Coliected ! * - %i 3
. T A o ili
Ambient Tempavature Impingers  Silica Gel :
Barometric Pressure
Static Pressure Particulate Weight
Stack Diameter Wash Filcer Impingers
orsat GO, 0, co 1D No. O !:ww ) :
Final :
. Tare
' . Gain L o054 .0ao? i
By /'\«\./t\ 9
SCHEMATIC OF TRAVERSE POINT LAYOUT Lo .....U.ul\w...
CLOCK TIME ORIFICE m..wmwmcwmﬁ SAMPLE IMPINGER ‘ DRY GAS METER
TRAVERSE (24 hr CAS METER READING VELOCITY DIFFERENTIAL STACK PROBE BOX TEMP TEMPERATURE puMP 1
POINT cloex) 3 HEAD {aH}in. muou TEMP TEMP TEMP °F OUTLET INLET VACUUM
NUMBER | SAMPLING Qav.w ﬁbm%.w? 1,0 3%,.« °F o5 (T y.°F| (7. ),°F in. Hg
TIME, wmin. DESIRED | ACTUAL QuUT| 1IN Dout ! LT ' 3
: 1e12 | 213,38 0. 2l . : :
- 0P G5, 20U | !
<
v 1356.:8 | 172230 N ¢
. . 4
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1
= = #@\@mﬂw SDd MM f
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o =] o.opdl clpsem
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i . Test No.
NETHOL 5 - PARTICULATE SAMPLING WITH A UFATED FILTER WITH w.zq.nznmx Date _
Plant Probe Length, Type, Factor
Sampling Location Nozzle I.D. ;
Sample Type nart, .~ﬁ \l % vse Assumed Moisture, %
Run Number 1 ¢ ! . Sample Box Kumber Meter .
Dperator 1.... Water Volume Collected + - .g ml .
‘Ambient Temperature - . . Hav_..nmmnw . Silica Gel mv@ .nw G .
Barometric Pressure h_ . .
Static Pressure " Parriculate Weight
Stack Diameter i Mash . Filter Impingers
Orest €O, ___ 0, co 1D No. o o C-1D
- Final
.. Tare
. Gain Lo00OBG L0538
- P vy
SCHEMATIC OF TRAVERSE POINT LAYOUT VBT
CLOCK TIME ORIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE (24 _.;. GAS METER READING VELOCITY ummmmwmz.:br STACK PROBE BOX TEMP TEMPERATURE PUMP
POINT clock) 3 HEAD (oH}in. H,0) TEMP TEMP TEMP °F OUTLET INLET VACUUH
NUMBER | SAMPLING (v ), £t (@) ,in. 0,0 (T),°F | °F Pyl (x ),eFl(r o,eF| R 8
TIME, min. DESIRED | ACTUAL ouUT| 1IN ®out * LT '
F9T0qe |0FA90 Q.26
G S O 3785 | %9817 13
A o3 >rTygbl
QQ.\A. Dot~
| € H,O4 0.0PF2
(L= 16,300 |sveMM
7 LB Jos=1 11.AR047 [pelm
C o= | 0.u04% |c/bsciy
Rp=| 4.6802 [KG/HR
. £ = | 7.4344 |6/ kG
| L =G (5359,
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METUGL 5 = PARTICULATE V.>3_.rwzn WITH A HEATED FILTER WITH IMPINGER Date .
Plant Probe Length, type, Factor
Sampling Location Nozzle I.D.
" Sample Type Nopr s, \.vh' [~ \\?1 ) ‘Assumed Moisture, %
pe—— T
Run Number _ #Lv / Sample Box Number Meter
*  Operator Water Volume Collected + » ul
. ' ‘ : Impingers Silica Gel
Ambient Temperature .
. Barometric Pressure
Static Pressure m.m.unwnc..mnm Weight
Stack Disameter Wash - rilter Impingers
Orsat €O, 0, co 1D No. C 6!
Final
Tare
Gain 0035 . DG06:
S
SCHEMATIC OF TRAVERSE POINT LAYOUT oG4 .
CLOCK TIME ORIFLCE PRESSURE | ﬁ‘ wm:wrm IMPIRGER DRY GAS METER #
TRAVERSE {24 hr ¢A3 METER READING VELOCITY DIFFERENTIAL STACK PROBE BOX TEMP TEMPERATURE PUMP
POINT cloew) | 3 HEAD (aH}in. H,00 TEMP TEMP TEMP °F- OUTLET INLET < | VAcuum
NUMBER { SAMPLING Eav.mn Ew%,»? 1,0 S.%.J. °F op (T y oFl (T ).°F in. Hg
TIME, win. DESIRED | ACTUAL , ouT}t 1IN LI * LY '
.40
m...!lr -3 . ﬂ\l_
<+ %A
~MMV\M\_ s
Calel, Dalts Augriboz e A
FihDe 7
: < e 119 24 s D MM
-— .. v
- = 1 G Vas | 12,7350 PSEM .
Co = | &00OBO SAPSCM o. TR FE Cp S
Re = | 55574 KJ/4R 19,3496 G/HR «??Q
F = 2.2075 a/Ka 7.6 8 36 G/KG
H. = wg&o & b d\..u
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Test Ko.

Date MI M\%\ U

Probe Length, lype, Factot

1+ Nozzle 1.D.

Sampling Location ) :
Sample Type bﬁ\ﬂ. .ﬁsi. L“\.S. Assumed Moisture, X _ iy ;
Run Numbet ' .Mﬂ. b J Sample Box Number Meter .
Operator M :nnmn....o;am.no._..wnnnna , . . = wml
Ambient Temperature ’ m Toeaa Hsm;mn.m m.w_....n.w Gel N
Barometric Pressure 0. L..ND ! - _ - T
Static Pressure Particulate Weight
Stack Diameter Wash : .M...“. Filter Impingers
Orsat CO, 0, __ co 1D No. .D\m..u-..@
, : Final'
. Tare .
Cain 0047 L0817
e
) SCHEMATIC OF TRAVERSE POINT LAYOUT , 0564
CLOCK TIME QRIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
- TRAVERSE (24 WH GAS METER READING VELOCITY chmmwmzambr STACK PROBE BOX TEMP TEMPERATURE PUMP
POINT clock) 3 HEAD (aH} in. H,0) TEMP TEMP TEMP °F - OUTLET INLET VAGUUM
NUMBER | SAMPLING 2_%.2 Euv.;. H,0 S.v..m °F o°F (1. J.°Fb (T ).°F in. Hg
TIME, min. DESIRED ACTUAL ouT IN 0ot ? LT !
TGS 70500 777345 =
1282, & | 28 L. D3
- o Calc | Dat
- = H O 7 »
Qe 327,008  |s0d MM
AV e = 14,8407 (s M
. cp =l v.dp3} lG/Pscm
. ‘ Rp =| ¢:2634 | K@ /HR
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Thag | LB akoboy. ot b ze  Shial  FOSNTLDBS dun
Auvﬂw \ an RUAUWA¢‘\,ﬁI ‘\ﬁ H AN“‘\ 7/_ . L ey o
_\an.m.\ Tri14_) I '

"
A

-

[Edi - am e oy

LR s Ty

T e

R —
T

derr




. " . ‘ . i ) ..111“... -
i d 2 " , .
. " ! Page 19
‘ CLOCK TIME |. . — ORIFICE PRESSURE o Vgamprg | EMPINGER DRY GAS METER i .
TRAVERSE (2% he ) oo v B AT et VELOCITY DIFFERENTIAL STACK PROEE % TEMP TEMPERATURE | PyMZ
o thr AS METER READIRG N S B - BCX . : s
POINT ctoek) - HEAD . {at}in. H,0) TEMP TEMP F VACUL'M
3 2 TEMP GUTLET INLET
NUMBER | SAMPLIRG (v },fc {aP ),in. H O {T },°F ‘P gl ' » gl o] ine Hg
o £ z s F (7 }LOF T },°F
TIME, min. o~ . DESIRZD | ACTUAL | A L. I N R S A Y
1 T - . o e —

. ANEIA “,nt.?\?; L) .T%l. :

A 41 Rug]q | HE 4 |1k 100 1A

T L) - L] “l n L

& ¢ ¢ THgzy | (Y91 .50 i.ov 6.6

L] LY - > f oo puy

C Yo Gyl L4940 | SR LTG0 59.303

L go quo [§976 | 5G] apl.0e 310

. . ’
{
COMMENTS

ECY 020-71 (Rev 12/78)




-Page 19

CLOCK TINE . ORIFICE PRESSURE T Teanpie | TMPINGER DAY CAS METER g
THAVERSE (24 be | oo yorin apapne | VELOCITY DIFFERENTIAL | STACK -| PROBE |°23°L° | . TEMP TEMPERATURE PUNP
POINT . clock} 3 HEAD (aH}in. H,0) TEMP TEMP | poio °F oUTLeT — VACUUM
- NUMBER | SAMPLING (v ), ft (aP }),in. =uo Aquu.,m °F ¢ o (T y.oor ler ) .oF in. Hg
TINE, min. @ 8 DESIRED | ACTUAL | 2 g1 oUT | 1IN e m, '
- < ut in
. Ly Lial awvmyasg L £,
.\Dﬁ 4 12 K:.AZJ ..ﬂ«.?. 0 T4 Lo, 133
0 ¢ &9 | 4931 | 6§ | 28] 1o 76.6 1
C i gyl | L 490 | 53] ,0%10.18 54,303
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Teat No - X
METIOD 5 = PARTICULATE SAMPLING WITH A NIEATED FILTER WITH 1MPINCER hate e
Plant Probe Leangth, Type, Factor
sampling Lecation ' Nozzle I.D.
Sample Type falilal . Jﬁ.; - .r)\»u,...___l Assumed Moisture, % .
Run Number f Y ! Sample Box Number Meter
Operator water Volume Collected + = _.ul‘ur -80_ w
Ambient Temperature . Iopingers Silica Gel
Barometric Pressure
Static Pressure parciculate Weight
Stack Diameter Wash < Filter japingers
Oraat €0, 0, co 19 No. ;] I
Final
Tare
' Gain ' .o047 o4 >
S T
SCHEMATIC OF TRAVERSE POINT LAYOUT JORR U
CLOCK TIME ORIFICE PRESSURE SAMPLE IMFINGER J DRY GAS METER
TRAVERSE (24 hr} ouc WETER READING VELOCITY DIFFERENTIAL STACK PROBE | ~ gy TEMP TEMPERATURE PUME
POINT clock) . 3 HEAD (aH)ia. :mou TEMP TEMP TEMP °F~ QUILET TNLET VACUUM
NUMBER | SAMPLING QauRn o.:umf:_. 1,0 va..m °F g (1 y o5l (T ),°F in. Hg
TIME, min. DESIRED | ACTUAL our| 1IN Dot ’ LT ’
00¢.00 2% 42 GAGAF-Final
I T Y S IS T A 5&
d)\r\m {2 e .Tﬁr
Fha 0=l O SO 24
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Test No. )
METHOD 5 - PARTICULATE SAMPLING WITH A HEATED FILTER WITH IMPINGER Date —
* Plant Probe Length, Type, Factor :
: Sampling Location Nozzle I.D.
Sample Type part. . =17, AL U Assumed Moisture, % .
o 7 4 ‘
Run Number ! \N [ / Sample Box Number Meter
Operator ' Water Volume Collected + - - ml
Ambient Temperature ) i Impingers . Silica Gel
Barometric Pressure ' , .
Static Pressure mm‘unwnc:nm Weight
Stack Diameter Yash Filter lmpinpers
orsat €O, 0, © co 1D No. C—L&s
' Final
Tare
Ay N
Gain 003 | 0316
SCHEMATIC OF TRAVERSE POINT LAYOUT LO24 7
CLOCK TIME QRIFIGE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE (24 hr GAS METER READING VELOCITY DIFFERENTIAL STACK PROBE BOX - TEMP TEMPERATURE PUMP
POIRT clock) 3 HEAD {aH}in. mmou TEMP TEMP TEMP °F OUTLET INLET VACUUM
NUMBER | SAMPLING (V_),fe ABU%LP H,0 S..v.;.. °F o (- y oEl (T ),°F in. Hg
TIME, min. DESIRED | ACTUAL - QUT| 1IN .ao:n ' LT ?
000,00 | (96,200 o it
| A2 565 T80
Cale. dﬁ.ﬁ-
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& ] Test No. :
METHOD 5 = PAKTICULATE SAMPLING WITH A WEATED FILTER WITH IMPINGER Date v
Plant pProbe Length, Type, Factor
Sampling Location Nozzle I.D.
Szmple Type En__...\ir.. Jhn\ - woe T Assumed Moisture, %
t
Run Number ND, Sample Box Number Meter )
Operator Water Volume Collected, + = ...Wgtm 0 ml
. - : " Impinga2rs Silica Gel
Ambienz Temperature . A
Barometric Pressure
Static Pressure mm.un...nawmnm Weight
Stack Diameter Wash ° Filter Impingers
orsat €0, o, £o 10 No. 31
Final
Tare
Gain L OO0DB L0%D7
: S)\\ ,
SCHEMATIC OF TRAVERSE POINT LAYOUT L0245
CLOCK TIME ORIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE (24 nhr GAS METER READING VELOCITY DIFFERENTIAL STACK PROBE | "poe TEMP TEMPERATURE FUMP
POINT clocw) 3 HEAD (aH)in. mmov TEMP TEMP TEMP °7 OUTLET INLET YACUUM
NUMBER | SAMPLING 25?2 Fm%.m? R,0 S.mu._:_.. °F og (r vp.m (1 ).°F in. Hg
TIME, min. DESIRED ACTUAL ouT IR . Eo:n ' o *
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Plant _mn\‘f\_\u\s\.

_:.osm rmamn: a.w.vm. Factor

Sampling ronnnwo“

, O e

' - . Nozzle 1.D.

* - sample Type ,Q%\* Jn H - \.R.& s C.\ . A Assumed zor._nc—.m.. b4 L.v.h\\_:.‘ ! o : '
. Run Number ! .\u,kM\ L - *  Sample Box Number _ " i
g Operator il r‘ L1/ . Water Volume Collected " ml
" S g ' . Havwnmmnm . o
y T Ambient Temperature . o ) .ﬁ ' . . a
Barometric Pressure S0 .zhmw_ Pl . T .
Static Pressure . ’ Particulate Weight . 3
Stack Diamerer + gwert Wash'oo T filter lmpingets . - w
Oreat CO, 0, . CD : 1D No. . : i l..l\ cf 2 i
' Final
. .o - - Tare .
- ’ Gain 00 Alw . . de;u.. 3
: - . —— m
SCHEMATIC OF TRAVERSE POINT LAYOUT . 0545
) ~CLOCK TIME . ORIFICE PRESSURE SAMPLE IMP INGER DRY GAS METER
TRAVERSE (24 hr GAS METER READING VELOCITY DIFFERENTIAL STACK PROBE BOX TEMP TEKPERATURE PUMP
POINT clock) 3 HEAD (aH}in, mNS TEMP TEMP TEMP °F OUTLET INLET VACUUM
NUMBER SAMPLING ncﬂu , £t Ab—uuv.w-_. INO ndmv s°F °F *F (T ),°F ! (T y *F in. Hg s
TIME,.min. DESIRED | ACTUAL o ouT IN noLe * LTI ’ \\
657 |(00A.00 23 LEH /.
o 7liaad o |14 1-66% ._
v —— .
22296 7 =825
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Test No. I
METHOD 5 - PARTICULATE SAMPLING WITH A HEATED FILTER WITH IMPIRGER . Date ____ e .
Plant Probe Leageh, Tyepe. Factor
Sampling Location .m Nozzle 1.D.
sample Type § 3 2 Assumed Molsture, %
Run Humber ! JJ m . Sample Box Number Meter
Operator .r— . .O. Water Yolume Collecked A = w & > nw WN. ml
Ambient Temperature . iopingers silica Get
Rarometric Pressure
Sratic Pressure sarriculate Weight
Srack Diamerer Wash Filter Impinpers
Orsat €O, 0, co 1D No. S _ : ﬁ - N.W\Mwi
Final
Tare .
b i Cain ].OOh\u! el=Nchs e
I Vg
. SCHEMATIC OF TRAVERSE POINT LAYOUT LOS%I
CLOCK TIME ORIF1CE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE (28 w:. GAS METER READING VELOCITY memmwmz.nuwr STACK PROBE 30X - TEMP TEMPERATURE PUMP
POINT clocw) 3 HEAD {aH}in. mnog TEMP TEMP TEMP P QUTLET TNLET VACUUH -
NUMBER | SAMPLING (v.),ft (&P ),in. B0 (T ),"F °F . R ow | ine Bg
TIME, ®in. = 8 2° rsIRED| ACTUAL| o F ol our| 1® Aasocnvm f ﬁaawnu. ¥
Yo 00§ g HO
=t 8 ] 3] 6.1 qo
ﬁ'.hr._h CN?.AI [ " __ ] *
: 4 Ha O =t e (E | ‘
s 2122209 sk ) :
Vi =(16,22857 Pk
e : Cp = 0»Q%~ G D B
O = 24.58 Rp =.5.4a6% HE/HE
o lr.enh. SAxal |
A ETA 4 i
v
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Test No. ) _
METIOD 5 - PARTICULATE SAMPLING WITH A HEATED FILTER WITH LMPINGER Date — o
Plaat : Probe Length, Type, Factor
Sgmpling Location C Nozzle L.D.
: - - .
Sample Type AT Fa {— . n&,ﬁﬁ 4 Assumed Moisture, X%
m- ‘ \u- 4 \ [
Run Rumber <y ﬁuw Sample Box Number Meter
Operator ) - Water Veolume Collected | - + . = nl
, Impingers Silica Gel
Ambient Temperature
Barometric Pressure
Static Pressure parriculate Weight
Stack Diameter Wash * Filter Impingers
Orsat €O, o, co . ID No. B \\..w\wnm
Final
Tare
) _ Gain Lo0i9 L0431
, . /rI\\J\/...I\
SCHEMATIC OF TRAVERSE POINT LAYOUT .0450
CLOCK TIME QRIFICE PRESSURE SAMPLE IMPINGER DRY GAS METER
TRAVERSE {24 hr GAS METER READING VELOCITY DIFFERENTIAL STACKR PROBE BOX TEMP TEMPERATURE PUMP
POINT clock) 3 HEAD (ah)in. H,0) TEMP TEMP TEMP °F OUTLET INLET VACUUM
NUMBER | SAMPLING (v J,fe (aP ) ,in. B0 (r),°F °F o r Y.oF ] (T ),°F in. Hg
TIME, min. DESIRED | ACTUAL ouT IN Bo:n ! LR !
1057 T 5&6. 94
- . 3 ¥
(PG| |G S, ] [T 655 ,
VDR
/
ENaA D 2]
e = |202,51b _PsdMin
_ | Ve = 1103.0360Psam
Vo= 20:1% Cp= 0003 G/Pscin
W_nu 22231 kGl
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Test No.
METHOD 5 = PARTICULATE SAMPLING WITH A HEATED FILTER WITH IMPINGER Date
Plant Probe Length, Type, Factor
- Sampling Location h@q Nozzle L.D.
Sample Type (e <4 g T A 2 7 Assumed Moisture, X
Run Bumber r ’ .\uw.ﬂuv 4 Sample Box Number Meter ~
Qperator ! Water Volume Collected . a HNMNU mw,mv nk
Ambient Temperature Impingers Silica Gel
Barometric Pressure -
Static Pressure Particulate Waight
Stack Diameter Washk * . Filter Impingezrs
orsat €O, o, o . 1D o F.i17
Final
Tare
- Gain .po Ll L0 BE
S V!
SCHEMATIC OF TRAVERSE POINT LAYOUT LOBID
CLOCK TIME ORIFICE PRESSURE SAMPLE IMFINGER DRY GAS METER .
TRAVERSE (24 TH GAS METER READING rmronHHm chﬁﬂwNZHmbﬁ STACK PROBE BOX TEMP TEMPERATURE PUMP
POINT clock} 3 zm¢o {aH)in. z~ov TEMP TEMP TEMP °F OUTLET INLET mbnccx
NUMBER | SAMPLING {v ), fe (6p ),in. B0 d (1.),°F °F o (1 y eeb ¢z y,er| im Hg
TIME, min. DESIRED ACTUAL ouT IN LT ' Bws y
10571 a0 (o Qi S A
1 «:\_r& Catt 1] | L4 05 55 wis,
Cala, Un\r..hl..\.» . 14 v mﬂw» )
' C Mz | @2
e = Zﬁ%u, T ds MM
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REYNOLDS ALUMINUM

PRIMARY METALS DIVISION

1982 MARCH 08

MR. ALAN BUTLER
DeEPARTMENT OF EcoLOGY
4350 150TH Avenue N.E.
REDMOND, WA 98052

THE PRODUCTION DATA FOR THE MONTH OF FEBRUARY WHICH IS
PERTINENT TO THE SAMPLING PROGRAM CONDUCTED AT THE LONGVIEW
REDUCTION PLANT DURING THE WEEK OF FEBRUARY 1 = 5, 1982,
HAS NOW BEEN COMPILED, THE AVERAGE PRODUCTION RATE PER
NORTH PLANT POTROOM, INCLUDING ROOM 52 IN WHICH YOUR ROOF
VENTILATOR SAMPLES WERE TAKEN, WAS 66.619 TOoNS PER ROOM

FER DAY.

VERY TRULY YOURS;

REYNOLDS METALS COMPANY

H. 3. Hays
CHEMIST

REYNOLDS METALS COMPANY - P. O. BOX 999 - LONGVIEW, WASHINGTON 98632 - 206/425-2800
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REYNOLDS ALUMINUM

Reynolgs Meials Company  Richmond Virgin e 23261
January 28, 1986 !

Mr. Dale Harmon

U.S. Environmental Protection Agency
Particulate Technology Branch

MD-61

Research Triangle Park, NC 27711

Dear Mr. Harmon:

Reynolds Metals Company has recently reviewed a draft revision to sections of
the Compilation of Air Pollution Emission Factors (AP-42} pertaining to the nonferrous
metals industry. Reynolds is the nation's second largest producer of primary aluminum
and associated products. Therefore, we have a vital interest in ensuring that Section
7.1, entitled, Primary Aluminum Production of AP-42 have as sound a technical basis
as possible. Accordingly, attached to this letter are our suggested changes to the
draft revision.

Should you require further clarification or elaboration on any of the issues raised
in our comments, please do not hesitate to contact us at (804) 281-4836.

Sincerely,

Kﬂemﬁéf P 0)[;@9

Kenneth N. Weiss, P.E.
Environmental Engineer
Environmental Control Department
KNW106/stt
Attachment

cc: L. C.Tropea
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REYNOLDS METALS COMPANY

Review of Proposed Revisions to AP-42
January 24, 1986

Comments on Source Category Report for The Nonferrous Metals Industry, Chapter 2 -
"Primary Aluminum Industry"

1)  Section 2.1 - pages 8-11:

The overview of the industry is considerably out-of-date. The U.S. Primary
Aluminum industry is in the process of rationalization as high cost smelters are closed,
with production moving overseas.

Table 1 lists the status of plants as of November 13, 1985 while Figure | shows
production trends through November, 1985. Changes in the industry have occured
since November, For example, Reynolds Metals Company has announced the
permanent shutdown of both its Arkansas primary aluminum reduction plants.

2)  Section 2.1.1 - page i1, paragraph 3:

In the Bayer process, alumina precipitates as hydrated aluminum oxide not
aluminum as the reports states.

3)  Figure 2 - page 12:

It should be noted that anode paste is input to either HSS or VSS reduction cells.

4)  Section 2.1.1 - page 11 & l4:

There is a discrepancy between the Fahrenheit temperature ranges presented on
the bottom of page 11 and Centigrade temperature ranges presented at the top of page
14,

5)  Section 2.1.1 - page 14, paragraph 3:

Steel crucibles lined with refractory are used to withdraw the mojten metal not
cast iron pots as stated. Additionally, the crucibles may or may not have lids. Finally,
it should be noted that only a portion of the molten aluminum is removed from a pot.

6) Section 2.1 - page 14, paragraph 4:

The listed ranges of anode current densities and voltage drops across a single cell
are too narrow. Current densities may be substantially greater than 800 amp/ft2Z and
the voltage drop range should be considerably wider.

7)  Section 2.1.1 - page 14, paragraph 5:

The paragraph is no longer necessarily true. The industry has considerably more
knowledge than in the past with respect to balancing magnetic fields,

_
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8)  Section 2.1,1 - page 15, paragraph 1, sentence 3:

Reynolds is not aware of anyone "cleaning” coke in an anode production plant.

9)  Section 2.1.1 - pape 15, paragraph 3, sentence 1:

The time for firing manifold burners varies and is not necessarily 40 to 48 hours.

10) Section 2.1.1 - page 17:

Most experts do not consider the tunnel kiln as a viable alternative for baking
carbon. In fact, Reynolds believes the one U.S. installation is no longer operated.

11} Section 2.1,1 - page 17, paragraph 4:

Materials besides fine coke are used as blasting grit to treat baked anodes.

12) Section 2.1.1 - page 17, paragraph 6, sentence 1:

Prebake cells may have more anode assemblies per cell than 26 contrary to the
report. Reynolds has at least one potline with 28 assemblies per cell,

13) Section 2.1.] - page 19, paragraph 4, final sentance:

The sentence doesn't make sense, In HSS cells, pitch components are not
removed from the gas stream until the stream is treated by fume control equipment,

14) Section 2.1.1 - page 19, paragraph 5, first sentence:

It is not necessarily true that Soderberg cells require more electrical energy to
produce a given weight of aluminum than prebake cells.

15) Section 2.1.1 - page 19, paragraph 6:

Reynolds believes the greatest single influence on the trend to prebake cells is
probably the fact prebake cells can be built in much larger units than Soderberg cells.

16) Section 2.1.1 - page 21, paragraph 2, sentence 4:

Steel channel perforations for HSS studs need not be 3 inches. Reynolds, for
example, utilizes a larger perforation.
24 2
17) Section 2.1.2 - page 2, paragraph ,Bfﬁrst sentence:

The carbon anode is formed from pitch and calcined petroleum coke. Coal is not
an anode constitutent,




19) Section 2.1.2 - page 24, pararaph 4:

The tar fouling problem attributed to HSS pots is substantially overstated.
Reynolds operates many HSS cells and fume control equipment without substantial tar
fouling problems.

20) Table 2 - page 25:

1t should be noted that both wet and dry ESP’s are used to control the anode
baking process, floating bed wet scrubbers are successfully employed on HSS reduction
cells and dry ESP's combined with dry alumina absorption systems are successfully
employed on V5SS lines. :

21) Section 2.1.3 - page 26, paragraph 5:

The statement concerning tar fouling at HSS cells is overstated. Reynolds
operates more HSS capacity than any other producer in the United States and nowhere
employs venturi scrubbers with either ESPs or dry alumina scrubbers for the purpose of
avoiding fouling of the control device with tar. Both WESP's and {loating bed
scrubbers are used successfuly on our HSS capacity.

22) Table 3 - page 26:

Best available hooding for HSS cells is a range of 85 to 90 percent capture.

Comments on draft Section 7.1 - "Primary Aluminum Production”

1) Page 7.1-1 - second paragraph, final sentence:

Hydrated aluminum oxide is washed to remove sodium hydroxide not "iron oxide,
silicon and other impurities” as stated.

2)  Figure 7.i-1:

. The schematic fails to mention digestion, silication, evaporation and hydrate
settling which are all important steps in the Bayer process.

. No bauxite in the United States is processed in a drying oven before entering ball
mills.

. The settling chamber should show red mud tailings as an exit stream,

. The filter prior to the crystallizer should show red mud tailings not red mud
"impurities,"

3) Table 7.1-1:

. The parameter "current thorough potline” today could have a range of 60,000 to
280,000 amps.
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4)

The parameter "voltage drop per cell" should show a range of 4.0 to 5.2,

The parameter "current efficiency" has exceeded 90 percent on a regular basis.
A range of 85 to 95 percent would be more correct. '

Page 7.1-4 - paragraph 1, first sentence: .

Blending with pitch blinder often takes place in hot oil jacketed mixers as

opposed to the stated steam jacketed mixers.

5)

7.1-4 - paragraph 3, sentence 4§:

We suggest changing the beginning of the sentence to read: "The cell casing

consists of aluminum or stee! sheeting, permanent steel skirt and ..."

6)

Table 701'2: .

The control equipment shown for bauxite grinding apperar to be in error.
Reynolds is not aware of any E5Ps installed for this service. Reynolds employs
either bag collectors or wet scrubbers at its locations and expect emissions in
the 0.1 1b/ton range.

The 200 lb/ton total paticulate emission rate should be qualified as entering an
ESP from a multiclone.

Reynolds believes that is possible to reduce aluminum hydroxide emissions from
calciners equipped with ESP's to below 4.0 Ib/ton. In some instances it may be
possible to attain emission levels as low as 0.5 Ib/ton.
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Figure I
Aluminum Production
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ALUMINTUM PRODUCTION in the US.
fell to an annual rate of 1,555 048 1ons in
Novemnber, from a revised 3 697 350 tons in
Octlober, the Aluminbum Association re-
ports.

-
from the Wall Street Journal,
December 20, 1985
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1ABLE I (continued) . .

Annual Current
capacity Operating
July 1, 1585 _Xate
Ormet Corp. (Revere-Consolidated)
Hannibal, OH 270,000 270,000
Revere Copper & Brass Inc.
Scottsboro, AL 117,000 0
Reynolds Metals Co.++
Arkadelphia, AR 68,000 0
Jones Mills, AR : 125,000 0
Lake Charles, LA not operating+ 0
Listerhill, AL 202,000 0
Longview, WA 210,000 186,000
Massena, NY 126,000 126,000
Troutdale, OR 130,000 55,000
Reynolds Total. . . . . . . . . . . . .861,000+ 367,000

TOtal U‘S. - L ] - - - L ] [ ] L ] - L] - - - - [ ] [ ] - - - - 3'474'600
Percent Operating . . . « o« « « = . 5,259,000++ 66.0%

Note: Aluminum Co. of America and Alcan Aluminum Ltd. figures
have been converted from metric tons to short tons, and have been
rounded.

® Kaiser Aluminum & Chem. Corp. has reduced the annual rated
capacity of the Chalmette, LA smelter by writing down part of the
plant's capacity.

+ Reynolds Metals Co. does not include the lLake Charles, LA
smelter in its company wide domestic capacity.

++ Total U.S. annual rated capacity has been adjusted to reflect
changes listed above.

Source: Compiled by American Metal Market from aluminum company
data; revised 11/7/85.
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OPERATING RATE AT 66% CAPACITY
FOR ALUMINUM SMELTERS IN U.S.

Alcan Aluminum Corp.
Sebree, KY

Alumax Inc.
Ferndale, WA (Intalco)
Frederick, MD (Eastalco)
‘Mt. Holly, SC

Alumax Total. . . . . . . .

Aluminum Company of America’

Alcoa, TN
Anderson County, TX
Badin, NC
Massena, NY
Rockdale, TX
Vancouver, WA
Warrick, IN
Wenatchee, WA
Alcoa Total . . . . . . . .

Arco Aluminum Co.
Columbia Falls, MT

Commonwealth Aluminum Corp.
Goldendale, WA

Consolidated Aluminum Corp.
New Johnsonville, TN

TABLE 1

Annual

capacity

July 1, 1985

Kaiser Aluminum & Chemical Corp.

Chalmette, LA
Mead, WA
Ravensworth, WV
Tacoma, WA
Kaiser Total

Martin Marietta Aluminum
The Dalles, OR

National Socuthwire Aluminum Co.

Hawesville, KY

Noranda Aluminum Co.
New Madrid, MO

180,000

280,000
176,000
200,000
656,000

220,000

16,000
127,000
226,000
342,000
121,000
298,000
226,000

1,576,000

180,000

185,000

144,000

116,000*
220,000
163,000
81,000
580,000*

90,000

190,000

230,000

Current

Operating

rate

120,000

277,000
132,000
165,000
574,000

165,000
0
95,300
186,000
266,500
72,700
253,000
221,600

1,260,100

180,000

113,000

18,000

0
110,000
81,500
71,000
262,500

190,000

120,000
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DEPARTMENT OF PUBLIC UTILITIES

ENVIRONMENTAL SERVICES AGENCY DONAI.'D M. MOLINE
THOMAS L. KOVACIK 26 MAIN STREET Administrator
Director TOLEDO, OHIO 43605

Telephone: {419) 693-0350

January 27, 1986

Mr. Dale L. Harmon

Particulate Technology Branch

Gas Cleaning Division

United States Environmental Protection Agency
Air and Energy Engineering Research Lab
Research Triangle Park, North Carolina 27711

an

Re: "Inhalable Particulate Source

Category Report for the Non-Ferrous
Industry"

Dear Mr. Harmon:

I received your letter of January 15, 1986, with the subject report enclosed.
I do not have any comments on the reports, since I do not have any experience
with these industries. When the initial inhalable partiulate survey was com-
pleted at this Agency last year, my name was placed under “non-ferrous metals"
instead of secondary aluminum processing. I am sorry for the confusion. If
you are able to transfer my name, I would appreciate being included wunder the
secondary aluminum category.

If I can be of any other help, feel free to give me a call.

Very tru]y yours, -

e
Dale J. - Krygi

Env1ronmenta1 Engineer
DJK:tf

cc: Donaid M. Mgtine, P.E., Administrator
Toledo Environmental Services Agency




COMMENT LOG FOR NONFERROUS INDUSTRY SOURCE CATEGORY REPORT

Comment Date of
Ko. Commenter Comment Summary of Comments Response to Comment
la, b Ltr from 1/24/86 la. The proposed modifications to AP-42 make the The introduction to AP-42 amply explains what emission factors are
Kaiser document, which already 1s compromised greatly to represent. They are averages for varfous facilities of each
Alumi num by over-simplification, into one which 1is given kind and are default values for yse If individual source
{J.C.Schwegmann) certain to produce serious misconceptions for data {s not avaflable or obtainable. Emission factors are most

those 1t is supposed to help, and, result in
agency decisions which will be unnecessarily
costly for the regulated community. The
so~called emission factors are never identified
as what they really are, that is, selected
statistical averages of widely fluctuating
data points, and, in no way representative of
any individual primary aluminum plant in the
country, The values in the Emission Factor
Tables are a mixture of emissfon data from
different plants, and, fn the case of the

fine particulate data, are not even the same
plants from which the total particulate data
are derived. In essence, the factors, as
proposed, are not representative of any plant
which a state or tocal agency may be consider-
tng for purposes of regulation or for state
implementation plans.

If, there is no approprizte data, the agency
should either abandon emission factors for
that category of industry or develop sta-
tistically relfable data on which to base
them. The state and local agencies have
enough difficulties understanding the char~
acteristics of individual plant emissions
without leading them to believe that the
emission factors are uniformly representative
of any reduction facility, existing or pro-
posed. Use of the emission factors by an
agency jnevitably leads to unnecessary
debate about thelr specific applicability

to either emission limitations or state
implementation plans., In the end, industry
has to re-educate the state or local agency
as to the actual conditfons and potential
control measures which may be realistically
expected to be applied in any specific
case(s).

appropriate for estimating average emissfons for numerous Tike
sources 1n an area or in compiling area~wide emfssion inventories.
However, for regulating specific sources, source-specific data
are preferable and recommended.

Emission factors are based on the best avaflable data and provide
a basis for needed estimates 1f no other appropriate data are
avallable, EPA strives to improve the basfs for these factors

as better and newer data are developed. However, development

of improved data bases is often hindered by resource limitatfons.
EPA must rely primarily on the affected Industries and regula-
tory state and local agencies to supply new source test infor-
mation for emission factor development. .
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SEP 3 0 1982

¥r. Lavrence C, Tropea, Jr.
Director of Environmental Control
Environmental Control Department
Reynolds Aluminum

Richmond, Virginia 23261

Desr Mr. Tropea:

As Mr. Arch MacQueen of my staff has receutly discussed with Mr. Albee of
your office, we generally agree that the changes you propese to Section 7.1 of
AP-42 would Le improvements that we could readily accept and irmplement. Ve
appreciate your concerns sbout this widely used document, and we welcome the
opportunity to work with you on improving it. We do have & concern, however,
that the revised factors (or formula) be presented in a manner useful to local
air pollution countrol apencies. Thercfore, Mr. MacOueen has discussed with
Hr. Albee further refinemente and wording of the “C," "S" and K" terws in the
equations you proposed, so they can be translated into meaningful relaticonships
with data likely to be available to the local agency pergonnel.

After receipt of this clarifying information, we will irmlement the
chanpes you propose, and barring any unforseen problems and delays, we should
be able to include them in Supplement 14 to AP-42, scheduled for epring of
1983, T apologize for the earlier econfusion on our part that resulted in a
breakdovn in communications.

Sincerely yours,

Richard G. Rhoads
Director
Honitoring and Data Analysis Divisien

v4;:: Arch MacOueen, AMTB

AMTB:SAS:JHSOUTHERLAND:ew:rm.832MU:ext.5585:9/28/82
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MIDWEST RESEARCH INSTITUTE
425 Volker Boulevard

Kansas City, Missouri 64110

Telephone (816) 561-0202

June 25, 1970 . 235

( PpamARN AL {ND_.— REPRT
Mr. Michael McGraw o
National Air Pollution Control Administration To WASHINGTON AFQ BoARD:
411 West Chapel Hill Street oCT, 1964)

Durham, North Carclina 27701

Degr Mr. McGraw:

Enclosed is part of the information we are to send you. These are (1) the
two stack-sampling results on lime kilns, (2) the report on the primary
aluminum industry from the State of Washington, and (3) some figuring we
have done on particulate emissions from ready-mix concrete plants.

The two reports from the Mid-Willamette Valley Air Pollution Authority
which contain information on air pollution from particleboard and plywood
plants are presently not to be found. If and when they appesr, we will
send copies of them; but probably the quicker route now to their acquisi-
tion would be to write the Authority:

Mid-Willamette Valley Air Pollution Authority
2585 State
Salem, Oregon 97301

The report which we used the most is entitled, "Air Pollution Problems in
Plywood, Particleboard, and Hardboard Mills in the Mid-Willamette Valley,"
by Allan Mick and Dean McCargar. Allan Mick is in charge of the Authority.

We were unable to find any further information to identify the source of
the thesis, "Coal Refuse Piles--A Burning Problem."”

There is also a note in our notes to send phosphate fertilizer dafta. I am
assuming that the data I gave you at your desk in the afternoon covers this.
If we should be gending more information on this industry, let me know.

Eugene E. Sallee

Associate Chemical Engineer

Yours very truly,

BES:crs
Enclosures




i Dr. Lndrz O achmn (Bo1 ) Zq7-0700EfF, 3
Martia (I!-eﬂ‘+& Cc:m‘:- .
E{%\g (§:V+\f\ QO\\I\'}% eom{

Ga\himore, Ind. 21229
I will be glad to review and supply data in the followmg fields:

Aluminum Industry 74 7 P
D/J:_Z__—— Cement Industry

H ’t;)/ T Aggregates’
U/J Ob' ———Chenicals - '_
é \ Refractories ﬁ,}é 44(1'-/
Materials handling g Ne A7
_=Fugitive Ernissidns
Industrial boilers, furnaces, and kilns

If you are interested, please let me know.

e b—— 4 e
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. Kennecott . .
' 10 East South Temple

P.O Box 11248

Salt Lake City. Utah 84147

January 27, 1986 ,

Mr. Dale L. Harmon

tr. Dale L. Ha Kennecott
Particulate Technology Branch MD-61

U.S. Envirommental Protection Agency

Research Triangle Park, North Carolina 27711

REFERENCE: Draft Inhalable Particulate Source Category
Report For The Nonferrous Industry

Dear Mr. Harmon:

In response to your request for comment on the draft "'Inhalable Particulate
Source Category Report For The Nonferrous Industry,' the following is for
your consideration:

o} Table 10, p.46 - The majority owner and operator of Chino Mines
Company is Kemnecott Corporation. Mitsubishi is the minority owner.
Listing Chino with the other Kermecott operations may be more
appropriate.

o Flash Smelting, p. 54 - The Inco Flash Furmace at Chino Mines Company
came on line in late October, 1984, This furnace has completely
replaced the two reverbatory fumnaces at this plant. Slag from this
furnace has a low copper content and is discarded. Conventional
converters continue in use,

1 5
o} Slag Treatment, p. é?’- Slag from the Norando process at the Garfield
smelter is slowly cocled in large pots. After the slag solidifies,
the pot is emptied and the slag is recovered through conventional
methods.

o Roaster and Dore Furnace Gas Scrubbing, p.'61 - Wet electrostatic
precipitators comnected in series with water scrubbers are also used
for cleaning dore off-gas.

o Scrubbers, p. 67 - The advent of the Flash Furnace at the Chino Mines
Company smelter (Kermecott-Hurley) has eliminated the traditional feed
dryer at this plant. Currently, feed is processed through one of two
fluid-bed dryer and baghouse systems for preparation prior to
smelting.

o Kemnecott-Garfield, p. 72 - This data is useful for "green feed"
reverberatory fumace systems. However, since this information was
collected, the Garfield smelter has been modernized and is now a
Noranda reactor system.

An operatng company of The Standard Oit Company (Ohio)




Mr. Dale L. Harmon
January 27, 1986
Page Two

0 Paragraph 1, p. 73-4 - As noted above, the slag from the Chino Mines
Company Flash furnace is low in copper and is discarded.

o Table 7.3-1, p. 7.3-8 - The sulfur dioxide concentration of the Chino
Mines Company Flash furnace is 70Z. The gas is diluted and cleaned
for acid plant processing.

o Note b, Table 7.3-2, p. 7.3-9 - Noranda furnace and Flash furnace
offgases are also processed through acid plants and are subject to the
same collection efficiencies cited for converters and some roasters.

o Note a, Table 7.3-6, p. 7.3-14 - Fugitive emission factors for Flash
~furnace smelters and Noranda furnace smelters are probably much less
than the reported values, as opposed to slightly less than the
reported values. These furnaces represent very recent technology
designed, in part, for the efficient capture and cleaning of the
process gas stream.

I hope this information will be of value to you. We appreciate the
opportunity to comment on this document. Please contact me (801/322-8263),
if you have any questions.

Very truly yours,

A

,444/1/
AMT :mf A. M. Trbovich
cc: R. A, Malone
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January 24, 1986

Mr. Dale L. Harmon, Project Manager
U.S. Envirormental Protection Agency
Particulate Technology Branch, MD-61
Research Triangle Park, N.C. 27711

Dear Mr, Harmon:

Kaiser Aluminum & Chemical Corporation (Kaiser Aluminum) wishes to submit
the following camments on the proposed "update™ to AP-42, Compilation of
Air Pollution Emission Factors, especially Section 7., Primary Aluminum
Production, as prepared by Acurex Corporation and entitled, "Inhalable
Particulate Source Catedgorvy Report for the Nonferrous Industry“.

The proposed modifications to AP-42 make the document, which already is
compromised greatly by over-simplification, into one which is certain to
produce serious misconceptions for those it is supposed to help, and,
result in agency decisions which will be unnecessarily costly for the
requlated comunity. The so-called emission factors are never identified
as what they really are, that is, selected statistical averages of widely
fluctuat:.ng data po:.nts, and, in no way representative of any individual
primary aluminum plant in the country. The values in the Emission Factor
Tables are a mixture of emission data from different plants, and, in the
case of the fine particulate data, are not even the same plants fram which
the total particulate data are derived. In essence, the factors, as
proposed, are not representative of any plant which a state or local agency
may be considering for purposes of requlation or for state implementation
plans,

The mathematical analysis presented in this document is a mixture of two
data bases, both with respect to the sources of data and the time frame in
which the separate data bases were collected. The data sets were collected
at different times (years apart) from plants of different age, different
hooding characteristics, different ore sources, etc., all of which affect

not .only the total particulates, but, also, the particle size distributions.
At the veryv least, there should be an attempt to consider data from the

same plants taken at the same time, and to present the data as sets of
ranges rather than an average without acknowledgement that half the plants
were higher than the average and half the plants were lower than the
average.

If, in fact, there is no appropriate data, the agencyv should either abandon
emission factors for that category of industrv or develop statistically
reliable data on which to base them. The state and local agencies have
enocugh difficulties understanding the characteristics of individual plant
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Mr. Dale I.. Harmon, FPA
January 24, 1986

emissions without leading them to believe that the emission factors are
uniformly representative of any reduction facility, existing or proposed.
Use of the emission factors by an agency inevitably leads to unnecessary
debate about their specific applicability to either emission limitations or
state implementation plans. In the end, industry has to re—educate the
state or local agency as to the actual conditions and potential control
measures which may be realistically expected to be applied in any specific
case({s}.

Kaiser Aluminum appreciates the opportunity to comment in the development
of the emission factor information. In spite of the critical nature of
these coamments, Kaiser Aluminmum respects the need to provide guidance to
the state and local agencies and the difficulties experienced by EPA and
it's contractors in obtaining good data from which to develop that
guidance. It is suggested that even less-than-perfect data can be used
appropriately if the information is presented as ranges which clearly tell
the user that emission sources in this category are variable and need to be
considered on a case-bv-case basis.

Sincerely yours,

, PhD
er, Air Services
Corporate Envirommental Affairs

jcs

ce: C. B. Brown -~ 828 KB
Dr. Jack Goldman, The Aluminum Association
P. H, Fournet -~ Baton Rouge 70821
B. P, leber - Newark 43056
L. M, Rapp - Baton Rouge 70821
R. J. Schlager - CFT 94566
R. H. Watts - 1239 KB

.
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PREFACE

The Emission Source Sampling Program detailed in this report

- was .conducted by Roy F. Weston, Inc. pursuant to a task order

issued by Region V of the United States Environmental Protec-
tion Agency, conforming to the terms of EPA Contract No. 68-
02-0240. Mr. James W. Davison, Air Sampling Supervisor,

directed the Weston field team staffed by the following per-
sonnel:

Allan R. Daly Robert A. Lyon

Barry L. Jackson Jeffrey D. O0'Neill

Approved for Roy F. Weston,

Cﬁ%\x\m&\o

PeterN. Marks~
‘Project Manager
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SUMMARY

The Environmental Protection Agency, Region V], retained Roy F. Weston,
Inc. to conduct particulate emission compliance and contaminant removal
efficiency testing of furnaces at the Barmet Industries, Inc. plant in
Uhrichsville, Ohio. The testing involved the two scrubbers and the one
baghouse that controls the emissions from the dross aluminum recovery
furnaces, The salt recovery washer/dryer outlet stack, an uncontrolled
source of emissions, was also tested for compliance. Engineering ob-
servations of unit efficiency and plant operation were included in the
study, along with conclusions and recommendations.

The sampling train employed for collection of the particulate and gaseous
contaminants was the EPA Method 5 Train, modified to include an. alundum
thimble filter ahead of the primary filter, plus wet impingement utilizing
impingers containing distilled water followed by impingers containing
S5-percent NyOH as approved by the Ohio EPA and EPA Region V.

Particutate mass rate results of the 10 test rums, as defined by EPA
Method 5 Procedures, .are summarized as follows: ‘

Allowable
Test Pounds/Hour Percent Particulate
Run Location ' Inlet Qutlet Removal Emissions T
Ibs/hr
"1 scruber No. 2 58.52 © 56.47 3.5 "9.10
é‘ Scrubber No. 2 90. 38 97.86 - ©9.53
3 Scrubber No. 1 76.75 36.17 52.9 - 6.96
b Scrubber No. 1 71.72 4495 37.3 6.57
5 Baghouse h2729 L. 84 ‘ 88.6 | 7.30
6 Baghouse 41.59 4,63 88.9 7.20
7. Baghouse 45 .48 3,26 92.8 7.70
8 Dryer - .- 15.09 - - 2. 11
9 Dryer —‘- i0.03 - - 2.07
10 Dryer - - 8.99 - 2.42

1The Field Support Section, Air Surveillance Branch, Surveillance and
Anatysis Division

5-1
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APPENDIX A
SUMMARY OF TEST RESULTS
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Preliminary Velocity Traverse

Table A-1

Scrubber Number One

outlet  0.15 125.

stack Conditions

Inlet Qutrlet
N .

- Barometric Pressure, in Hg 30.10 30.10
Moisture, % by volume 3.0 13.0
Molecular Weight, Dry Stack Gas 29.0 29.0
Mole Fraction, Dry Stack Gas 0.97 0.87
Molecular Weight, Wet Stack Gas 28.7 27.6
Stack Area, in.2 1256 1520
Static, Pressure, in Hg -0.04 +0.01
Stack Pressure Absolute, in Hg 30.06 30.09

' Stack Gas
Velocity Head Stack Average Velocity
Traverse in HZO (Avg.,) . Temp. OF, b/Velocity x Temp. °R.
0.37 L25. 17.%0
9.04

Stack Gas
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Table A=2

Preliminary Velocity Traverse

Scrubber Number Two

Inlet Qutlet
Date 10/21/76 10/21/7kL
* Barometric Pressure, in Hg 30.45 30.45
Moisture, % of Volume 3.1 10.0
Molecular Weighf, Dry Stack Gas 29.0 29.0
Mole Fraction Dry Gas . Q.968 0.901
Molecular Weight, Wet Stack Gas 28.64 27.91
Stack Area, in,? 1256.6 1735 l
' étatlc Pressure, in Hg - -0.0h4 +0.01
Stack Pressure Absolute, in Hg 30.41 30.46
Stack Gas Stack Gas
velocity Head Stacg 5veraqe - Vel?city Volume
Traverse . = in Hy0 (Ava.) Temp. °F. VWeIocntY x Temp. °R.  FPM SCFM
lnlet  ~ 0.49 405 20.71 3050. 16050,
Qutlet 0.27 115 12,46 1860. 18970.
! Stack Con&itions

W A-2




Table A-3

Preliminary Velocity Traverse

.....

. Baghouse

Date 10/27/74% 10/27/74

‘Barometric -Pressure, in Hg 30.05 30.05

Moisture, % by Volume 5.0 5.0

Molecular Weighf, Dry Stack Gas 29.0 29.0

Mole Fraction Dry Gas 0.95 0.95

‘Molecular Weight,IWet Stack Gas 28.45 28.45

Stack Area, in. - 908 1809 1

Static Pressure, in Hg | -0.09 +0.02

Stack Pressure Absolute, in Hg 29.96 30,07

: Stack Gas Stack Gas
Velocity Head Stacg Average Velgcity Yolume

Traverse in Hy0 (Avg.) Temp. F. p/Velocity‘x Temp. "R.  FPM SCFM
Inlet . 0,b40 265 lf’.03 2510, 11020,
Qutlet 0.20 220 11.68 1720, 16060.

1 Stack Conditions,
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Table A-4

Preliminary Velocity Traverse
Dryer Outlet

Date 10/30/74
Barometric ﬁressure; in Hg 30.15
. Moisture, % by Volume 6.0
Motecular Weight, Dry Stack Gas | 29.0
Mole Fraction Dry Gas 9k
Molecular Weight, Wet Stack Gas 28.34
Stack Area, in.? 1017
Stack Pressure, in Hg 0.00
Stack Pres.ure Absolute, in Hg ‘30.15
Stack Gas
yelocity Head Stgck everaqe Vel?city
.. in Hp0 (Avg.) - TJemp'F, Vﬂé]oc:ty x _Temp. ©R. FPM
0.03 180, 4.38 ' 640,
|

stack Conditions,

Stack Gas
Volume
SCFM

3570
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ABSTRACT

New Source Performance Standard emissions tests were completed on the
new anode baking furnace at the Aluminum Company of America's plant near
Rockdale, Texas. Both the Alcoa 446 reactor (primary abatement device)
and the Alcoa 446 alumina regenerator were tested and the results added
together to determine total emissions from the system. Testing was done
in accordance with EPA Methods 1, 2, 3, and 5 and Alcoa Method 4075A.
Method 4075A was' approved by EPA and the Texas Air Control Board and is
described in Section IV, Analytical Technique.

Results of the tests were: ‘

Total Fluoride

HF

Total Suspended Particulates

€0 Concentration {Reactor Effluent)

CO Concentration (Regenerator Effluent)

.03 1bs/equivalent ton Al
.02 1bs/equivalent ton Al
.41 1bs/equivalent ton Al
.03%
.07%

The Standard of Performance for fluoride emissions from new anode baking
facilities associated with primary aluminum reduction plants is 0.1 1bs

F=/ton
aluminum equivalent. It was concluded that emissions from the new anode - -
baking furnace were compliant with this standard.
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I. INTRODUCTION

On Septehber 14, 1976, a permit was issued to the Aluminum Company of
America to construct a new anode baking furnace at its plant near
Rockdale, Texas. Construction of the new facility began during the week

- ending October 8, 1976, and the Environmental Protection Agency and the

Texas Air Control Board were notified of this event on November 19,
1976. Construction was completed and the initial fires in the furnace
were started on December 19, 1977. The furnace reached full production
status on February.22, 1978,

On March 16, 1978, a Pretesting Meeting was held at the Rockdale plant

to review procedures to be used in N.S5.P.S. emissions testing of the new
facility. Representatives of EPA, the Texas Air Control Board, and
Alcoa participated.

Iinitial testing of the facility was conducted on six consecutive days
from 1978 May 15-21. Results of these tests were reported to the ‘
Environmental Protection Agency and the Texas Air Control Board on 1978
August 29. Subsequent to these tests, an amendment to Permit C4476
allowing a production increase in the new furnace was granted by the
Texas Air Control Board. Issuance of an Operating Permit was held up
pending results of emissions tests at the higher production rate.

‘Re-testing of the facility waé conducted on nine days from January 29-

March 5, 1979, and was witnessed by Mr. M. H. Pointer of the Texas Air
Control Board Source Evaluation Section. Actual testing was performed

. .by Alcoa process engineering technicians J. R. Brown, K. A. Tharp, D. J.

Orsag, W. L. Young, G. L. Crowell, and A. S. Youngblood. Mr. Jeff
Bishop, Alcoa Environmental Lab, assisted.

Preparation and unloading of the sample trains and sample analysis was
performed by Messrs. C. H. Ross and N. Martinez of the Rockdale Works
Analytical Lab. Messrs. E. B. Parker and R. S..Alvarez participated in
the planning and cocordinating of the tests. Mr. Alvarez performed
calculations and assembled data used in preparing this report.

On the following pages are a plant map Ehowing location of the emissions
sources, a schematic drawing of the anode baking process and related
abatement equipment, and a description, of the anode baking process.
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DESCRIPTION OF PROCESS

Green carbon anodes weighing approximate1y 630 pounds each are placed

_in the pits of the baking furnace, covered with packing material to conserve

heat and prevent burning, and baked at approximately 1150°C using natural gas
fuel. Volatiles are dr%vén o%f and enter the fufnace exhaust where they are
burned. The exhaust gas is collected in ducts and transported to the Alcoa A-446
reactor. . Alumina is useb to absorb pollutants before the gas is exhausted
to the atmosphere. The reacted alumina goes‘to the regenerator and then to the
potrooms. |

After baking, packing material is removed and the baked anodes are

taken from the pits, cleaned and sent on to the anode assémﬁ]y area. Packing

being introduced to

- B L L

make up losses incurred through 5pi11a9e and burnﬁng.

-
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1I. PROCEDURE

Emissions points associated with the anode baking furnace are Source 56
(Alcoa 446 Reactor) and Source 62 (Alcoa 446 Alumina Regenerator.) Both -

sources were tested for particulate and gaseous fluoride, and total
particulate.

Tests on the Alcoa 446 Reactor which complied with the 100% *10% isokinetic
rule were completed on January 29 (test #1), February 1 (test #3), and
February 10 (test #8.) The method used was 4075A which was previously
approved by the EPA'and TACB. The equipment consisted of the RAC unit,
the sample nozzle with the attached pitot tube, and the thimble and
filter located as close to the sample point as possible - it was inside
the stack and the heating system was not used. A detailed description

of the method and equipment are presented in the analytical technique
section. '

Tests on the Alcoa 446 regenerator were obtained using two methods. The
tests for gaseous and particulate fluoride were made using Method 4075A
on the following dates: February 5 (test #5), February 8 (test #6), and
February 9 (test #7.) Alumina conveying problems prevented the tests
being made on consecutive days. The total particulate tests for the
Alcoa 446 regenerator were made using EPA Method 5 on March 1 (test #11),
March 2 -{test #12), and March 5 (test #13.) The intentions were to use

.Method AO75A for particulate and gaseous fluoride as well as total

particulate; but the filter -did not withstand the environment and showed -
loss in weight, consequently particulate tests required EPA Method 5.

Orsat samples were obtained for each test. On each reactor test six
samples were obtained - two from each stack - one per port. On each
regenerator test two Orsat samples were obtained ~ two per port. The
samples were delivered to the laboratory immediately after they were
obtained for analysis. o

The following outline describes the method used to operate the sampling
train for all tests:
I. Pre-Sampling Checks -
A. Manometers were leveled and zeroed
B. Pitot 1ines were leak-checked
C. Measured stack pressure at null position and
recorded angle from axial tenterline of duct
at Tess than 10 degrees
D. Leak-checked sampling train; a stop watch was used

- -

II. During-Sampling Checks
A. Vacuum leak-checked when sample train broken
B. A1l shut-down and start-up times were noted
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ITI. Post-Sampling Checks

A. Sample train was leak-tested as required after
each test. No leak greater than .02 ft3/min
was present

B. Pitot leak-checked

C. Field data sheets completely filled out

The sample trains were handled with care at all times, including when
transported to and from the laboratory. Analytical technigues are

. described in Section IV. Data and calculations are shown in Section V.

Anode production was determined by using the average number of anodes
baked during the test days and multiplying that number by the average
weight., Average weight was determined by weighing twelve of the anodes
taken from the furnace each day during the test.
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Traverse Point Distance From Reference Point To Nozzle
Number Reactor Regenerator =
1 .36" .29"

2 .96 .97 **
3 1.68 1.71

4 2.40 2.57

5 3.24 3.63

6 4.08 5.14

7 4.92 9.38

8 6.00 10.89

9 g ; 7.08 11,95

10 8.40 12.81

11 9.96 13.55 **
12 12.24 14.23
13 : : 18.48 .

14 _ 20.76

15 22.32

16 - 23.64

17 24.72

18 _ 25.80

19 26.64

20 : ... 27.48

21 : 28.32

22 : 29.04

23 29.76

24 30.36

* Two outside points dropped; First and last point tested for six (6) minutes

. %% Qutside points dropped; First and last point tested for 20 mfnutes
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Results
Emissions testing yielded the following results.

_ Emissions Rate - Lbs/Day
‘ St (Alcoa 446 Reactor +
Pollutant . _ Alcoa 446 Regenerator)

Total Fluoride . | 12.43
HF ' 10.24
Total Suspended Particulate 193.03

~Orsat analysis of the reactor and the regenerator effluent revealed the
following concentrations of carbon monoxide.

Reactor - .03%
Regenerator - ,07%

A1l sampling rates during the test were well within 100 10% isokinetic
as shown below. '

% Isokinetic

Test No. . Reactor Regenerator

1 108.86

3 106.86

8 103.50

4 104.03
5 105.47
7 . 105.60
11 106.03
12 . - 105.42
13 B 102.46

. Operating conditions of the Alcoa 446 system during the test period were
as follows. . :

et Resctor " CORFIDELTIAL

o Alumina
Inlet Gas Fan A P (Bed) AP (Bag) Bed . Feed Rate
Temp. OF Amps - Inches H,0 Inches HoD . Temp.OF Lbs/Hr
- Average 338 407.4 25.15 - . 4.5 188.5 660

Range  340-450 390-430 = 24.1-27.0 4.2-5.1 150-215 -
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A-446 Regenerator ' -

Alumina

Dust Collector Feed Rate
Bed Temp.OF A P,Inches H20 (Lbs/Hr)
N i
Average 1017 .93 800
Range 930-1100 .8-1.0 -

The average weight of the 108 anodes checked during the testing was

612.4 pounds. ODuring tests 1,3,4,6,7, and 8, 777.5 pieces of carbon

were baked per day. During tests 11,12, and 13, 648 pieces of carbon
were baked per day. The equivaient weight of aluminum for tests 1,3,4,6,7
and 8 is 476.14 ton/day and for tests 11,12, and 13 the equivalent ton

of Al/day yields 396.84.

Emissions-expressed in 1bs/eq. ton Al produced are listed below.

) Emissions - -
Pollutant T : (Lbs/Eq.Ton Al}
Total Fluorides h .026
HF .021
Total Suspended Particulate .404

+

Conclusion

The applicable fluoride emissions standard for new anode baking furnaces .-
associated with primary aluminum smelters is 0.1 1b F~ per eguivalent

ton of aluminum produced. (Subpart S, Section 60.193(3)). Results of the
emissions tests described in this report indicate that emissions from the
new anode baking furnace at the Aluminum Company of America, Rockdale Works,

are compliant with that regulation.
- t
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Source Test 85-14
Kaiser, Tacoma
Sept. 24-26, 1986

I. PURPOSE

The purpose of the test was to measure emission of toxic
organic aromatic compounds from a Soderberg primary aluminum
plant. The results will be used in the Department of
Ecology's Air Toxics program.,

II. FACILITY TESTED

The Kaiser Tacoma Works produces about 200 tons of primary
aluminum a day from three Soderberg aluminum potlines. Line
#4 is the newest of the three and produces about half of the
total production was tested.

Aluminum is produced in electrolytic cells that that are
twenty to thirty feet on a side. Each pot line has about
ocne hundred pots. The pots are completely hooded, with
moveable doors. The exhaust from each pot is ducted to a
central primary air pollution control system that controls
emissions of both particulate and fluoride. Emissions that
escape the primary control system are vented out the pot
room roof monitors.

III. TEST PROCEDURE

Samples were_taken from the primary air pollution control
device, (a baghousg} and the roof monitors. A modified EPA
Method 5 sampling train was used to collect the organics,
For the baghouse the sampling train consisted of a standard
Method 5 train except that a water jacketed cooling
condenser and a water jacketed XAD-2 absorbent module were
added after the heated filter. The absorbent was maintained
below 70 degrees. The sampling duration was between four
and five hours.

Roof monitor samples were taken in a similar manner except
that the filter was not heated and that each sample was
taken over about a twenty-four hour period.

The samples were analyzed by Engineering-Science for
Priority Pollutant using base neutral EPA Procedure 625.

1
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Source Test 85-14
Kaiser, Tacoma

IV. RESULTS

The results are summarized in Tables 1-3 and Figure 1 and
compare well to levels reported in the literature. The
amount of Benzo(a)Pyrene (BaP) is considerably more than has
been measured by Ecology in the past. The difference may be
attributable to better sampling, collection and analysis
procedures for the current test.

The primary air pollution control system collected and

removed most of the PNA's, The air pollution control system .
is designed to collect B0 to 90% of the emissions)and is b
designed to remove particulate and fluoride. Hence a f“'“*‘“ﬁb
pollutant would be uncontrolled if the baghouse emissions z
were five to ten times the roof monitor emissions. For the
lighter compounds such as naphthalene and anthracene this

is the case. For the heavier PNA's such as BaP the reverse

is true, suggesting that the pollution control equipment

removed the compound. The efficiency of removal appears to

be a function of the molecular weight or the vapor pressure

of the compound, with the removal efficiency of the heavier
PNA's such as BaP quite high.
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NAPHTHALENE
ACENAPHTHYLENE
ACENAPHTHENE
FLUORENE
PHENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
CHRYSERE

BENZO A ANTHRACEME
BENZO A FPYRENE
PHENOL

TOTAL

NAPHTHALENE
ACENAPHTHYLENE
ACENAPHTHENE
FLUORENE
PHENANTHRENE
ANTHRACENE
FLOORANTHENE
PYRENE
CHRYSENE

BENZO A ANTHRACEME
BENZO A PYRENE
PHENOL

TOTAL

TACOMA

TOTAL

1,402
221
3,018
880
2,772
1,552
1,732
1,196
290
181
151
1,060

14,454

TOTAL

336
53
724
211
665
372
416
287
70
43
36
255

KAISER,
PNA EMISSIONS
Potline 4
TABLE 1
EMISSION RATE, gm/hr
BAGHOUSE ROOF
1,143 258
125 96
1,957 1,060
709 170
1,633 1,139
1,472 80
941 791
677 519
32 259
50 131
26 125
622 438
9,387 5,066
TABLE 2
EMISSION FACTOR, gm/ton
BAGHOUSE ROOF
274 62
30 23
470 254
170 41
392 273
353 19
226 190
162 125
8 62
12 31
6 30
149 105
2,253 1,216

3,469

Page 5




RUN NUKBER

START VOLUNE,CF
FINNISH VDLUME
SANPLE

SANPLE VOLUNE CM

NAPHTHALENE
ACENAPHTRYLENE
ACENAPHTRENE
FLUDRENE
PHENANTHRENE
ANTHRACENE
FLUGRANTHENE
PYRENE
CHRYSENE

BENTG A ANTHRALENE
BENID A PYRENE
PHENOL

BAE HOUSE

|
395.20
321.83
132,63
M

2

3

528,18 8,673.14
873,64 8,804,80

145.44
.11

NASS COLLECTED, g

1,60
0.13
3.9
0.99
1,10
2,60
0.58
0.44
0.02
0.20
0.02
1.02

8.20
0.88
17.00
6.00
1.80
17.00
B.60
5.10
0.23
0.23
0.13
3.90

131,46
wn

6.30
0.73
8.00
3.21
14,00
2.00
4.40
3.20
0.20
0.27
0.20
3.90

RRTEER, TRCORA
PNA EMISSIONS
SAMPLE DATA

RODF MONITOR

11 12
2,368.48 3,183,32
3,185.05 4,040,05

812.57  856.73
22,95 24,20
.00 1.30
0.8 0.1
8.00  1.23
0.99 0.5
700 100
0.28  0.43
390 310
240 2.20
110 1.20
0.8 0.5
0.88 0.2
3.00 083

Page ©




CONCENTRATION, ag/CH

1 2 3
NAPHTHALENE 427.05 1,995,580 1,747.48
ACENAPHTHYLENE 40,04 214016 201.64
ACENAPHTHENE B51.44 4,137.22 2,130.99
FLUORENE 264,24 1,860.20  B&3.09
PHENANTHRENE 293.60 1,898,257 3,784.24
ANTHRACENE 693,96 4,137.22 5375
FLUGRANTHENE 154,81 2,092.95 1,183.03
PYRENE 122,78 1,484,537  B&0. 40
EHRYSENE 3.3 33.97 3577
BENIT A ANTHRACENE 33.38 55,97 72,60
BENID A PYRENE 5.34 35,50 A
PHEROL 272,25 948,13 1,048.61

EXISSION RATE, ga/hr
NAPHTHALENE 351,25 841,40 1,437.48
ACENAPHTHYLENE 32,97 176,15 185.8%
ACENRPHTHENE 700,31 3,402,900 1,78%.21
FLUDRENE 217,34 1,201.02  709.90
PHENANTHRENE 241,49 1,381.33 3,096.12
ANTHRACENE 370,79 3,402,%0 442,30
FLUORANTHENE 127.33 1,721.47  973.07
PYRENE 100.99 1,221.04  707.48
CHRYSENE 4,19 46.04 44.23
BENID A ANTHRACENE 43.91 46,04 9.7
BENZO f PYRENE 4,39 30,03 44.23
PHENOL 223.92  7B0.66  Bh2.49
ENISSION FACTOR, ga/ton
NAPHTHALENE 84,30  393.%4  345.00
ACENAPHTHYLENE 7.90 42.28 19.8t
ACENAPHTHENE 168,08  Bl&.70¢ 424,41
FLUORENE 32,16  28B.23 170,38
PHENANTHRERE 7.9 37472 4L.O7
ANTHRACENE 136,99 Bi6. 70 106,13
FLUORANTHENE 30,36 #1318 234
PYRENE 24,24 290,09 169,84
CHRYSENE 1,03 11.05 10,862
BENZO A ANTHRACENE 10.34 11,05 14.33
BENIO A PYRENE 1,03 1.21 10,462
PHENBL 33,74 187,36 207.00
TOTAL

AVERABE
1,390, 11
151.95
2,379.88
862,51
,985.36
1,789, 64
1,143,60
822.57
38,36
50,65
31,87
7566

1,143.38
124,98
1,957.47
709,42
1,632.98
1,472,00
940, 42
676,57
31,55
19,89
26,22
422,36

274,41
30.00
46%.79
170. 26
391.92
353.28
22875
162,38

7.97
1.97

5.29
14%.37

KAISER, TACDMA
PNR EMISSIONS
SAMPLE DATA

1!
43,37
.62

348,52
43.13
304,98
12,20
1é, 91
104,54
47.92
26,57
38.34
130.70

231,34
157,34
1,850.72
229,03
1,619.38
64,78
902.23
555,22
254,47
141,12
203.58
694,02

33,32
31.73
444,17
34.97
3B8.865
15,53
216,53
133,23
61.07
33.87
48.B¢
186,36

12
33.72
b.b1
30.82
21.07
123.%4
1.1
128.0%
20.90
49,58
22.73
B.68
34.30

285.24

i
249,88
111.90
638,23

94,33
680,19
482.7¢
263,30
120.68

46.08
182,12

58,44
8.43
64.77
26.84
157,98
22,54
163,25
15,83
63.19
28,95
(1,04
a1

AGERABE
48. 64
18,12

19%.87
32,10
214,46
14.%8
149.00
97.73
48,75
24,83
23,81
B2.50

258,29
9. 2!
1,060, 30
170, 46
1,138.81
79.56
791.21
518,97
256.89
130,90
124,83

438.07 .

81.99
23.09
204,47
40.9¢
273.32
19.09
189.89
124,55
62,13
31.42
25.94
103.14

Page 7

TOTAL

1,401,867
221,19
3,017.78
879,88
2,771.79
1,551.58
1,731,83
1,195.54
790, 44
180.78
151,04
1,060,43

14,453,93

336,40
33,09
724,27
2.1
665,23
n.xu
415,84
286.93
68,71
43.39
3.2
204,50

3,448.94
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PR I=2= ENGINEERING-SCIENGE

RESEARCH AND DEVELOPMENT LABORATORY ¢ 500 BANCROFT WAY o BERKELEY. CALIFORNIA 94710 e 415/841-7353

Priority Pollutant Analysis
Base Neutrals - EPA 625

Date Recei‘fEd 10/4/85 - l P.0O. No. ———

‘ Date Reported 11/20/85 Job Wo. 46921.00

i Page 1 OF 3

|
For: Engineering-Science, Fairfax Attn: Jon Bolstad
Address:
Lab No: , 853009 853010 853011 853012
Source of Sample: Kaiser Run 1 Run 2 Run 3 Run 11

B [} [ ] *
Date Collected: - - -- -
Time Collected: - - - -—
Compound
Units ANALYTICAL RESULTS

1,3-Dichlorobenzene mg <0.02 <0.,2 <0.2 <0.2
1,4-Dichlorobenzene mg <0.02 0.2 0.2 <0.2
Hexachlorocethane mg <0.02 <0.2 <0.2 <0.02
1,2=Dichlorobenzene mg <0.02 <0.2 £0.2 <0.2
Nitrobenzene mg <0.02 <0.2 0.2 <0.2
Hexachlorobutadiene mng <0.02 <0.2 0.2 <0.2
1,2,4-Trichlorobenzene mg <0.02 <0.2 <0.2 <0.2
Isophorone . mg <0.02 <0.2 <0.2 <0.2
Naphthalene mg 1.60 8.2 6.5 1.0
2=-Chloronaphthalene mg <0.02 <0.2 <0.20 <0.20
Acenaphthylene myg 0.15 0.88 0.75 0.68
Acenaphthene mg 3.19 17 8.0 8.0
Dimethyl phthalate ng <0.020  <0.2 <0.20 <D.20
2,6-Dinitrotoluene mg <0.02 <0.2 <0.2 <0,2
Fluorene mg 0.99 6.0 3.21 0.99
2,4-Dinitrotoluene mg <0.02 <0.2 <0.2 <0.2
Diethylphthalate mg <0.02 <0.2 <0.2 <0.2
Hexachlorocbenzene mg <0.02 <0.2 <0.2 <0.2

DEC 2 1985

ENGINEERING SCIENCE

OFFICES IN PRINCIPAL CITIES




ENGINEERING-SCIENCE

. Page 14
&
Priority Pollutant Analysis
Bage Neutrals - EPA 625
{ continued)
Date Received 10/4/85 P.0O. No, =~=-
Date Reported 11/20/85 Job No. 46921.00
Page 2 OF 3
For Engineering-Science, Fairfax Attn: Jon Bolstad
Address
Lab No: 853009 853010 853011 853012
Scurce of Sample: Kaiser Run 1 Run 2 Run 3 Run 11
' # e °
Date Collected: - - - -
Time Collected: - - - -
Compound
Units ANALYTICAL RESULTS
Phenanthrene mg 1.1 7.8 14 7
Anthracene mg 2.6 17 2.0 0.28
Dibutyl phthalate mg <0.02 <0.3 <0.4 <0.4
Fluoranthene ng 0.58 8.6 4.4 3.9
Pyrene mg 0.46 6.1 3.2 2.4
Butyl benzyl phthalate mg <0.020 <0.15 <0.20 <0.20
Bis(2-ethylhexyl)} phthalate mg <0.020 <0.15 <0.20 <0.20
Chrysene mg <0.020 0.23 <0.20 1.10
Benzo(a)anthracene mg <0.020 0.23 0.27 0.61
Di-n-octylphthalate mg <0.020 <0.15 <0.20 <0.20
Benzo(b) fluoranthene my <0,020 <0.15 <0.20 <0.20
Benzo(k)fluoranthene mg <0.020 <0.15 <0.20 <0.20
Benzo(a)pyrene mg <0.020  <0.15 <0.20 0.88
Indeno(1,2,3-¢c,d)pyrene mg <0.040 £0.30 <0.40 <0.40
Dibenzo{a,h)anthracene mg <0.040 <0.30 <0.40 <0.40
Benzo(ghi)perylene mg <0.040 <0.30 <0.40 <0.40




ENGINEERING-SUTENCE
e Page 15

Priority Pollutant Analyéis
Acid Extractables and PCBs - EPA 625

Date Received 10/4/85 P.0. No. ==
Date Reported 11/20/85 Job No. 46921.00
" Page 3 OF 3

For: Engineering-Science, Fairfax Attn: Jon Bolstad

Address
Lab No: 853009 853010 853011 853012
Source of Sample: Kaiser Run 1 Run 2 Run 3 Run 11

[ ] [ ] 4 *
Date Collected: - -— - -
Time Collected: - - - -—
Campound

Units ANALYTICAL RESULTS

2~Chlorophenol mng <0.02 <0.15 <0.20 <0.20
2=-Nitrophenol mg <0.02 <0.15 <0.20 <0.20
Phenol mg 1.02 3.9 3.9 3.0
2 ,4-Dimethylphenol mg <0.02 <0.15 <0.20 <0.20
2,4-Dichlorophencl mng <0.02 <0.15 <0.20 <0.20
2,4,6-Trichlorophencl mg <0.02 <0.15 <0.20 <0.20
4=Chloro-3-methylphenol ng <0.02 <0.15 <0,20 <0.20
2,4~-Dinitrophencl ng <0.02 <0.15 <0.20 <0.20
2-Methyl-4,6=Dinitrophencl myg <0.04 <0.15 <0.20 <0.20
Pentachlorophenol mng <0.08 <0.30 <0.40 <0.40
4=-Nitrophenol ng <0.08 <0.30 <0.40 <0.40

®* NAD-2 Plus Probe Wash

4§ZLguom . Q;;\s—«ﬂéu
&
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RESEARCH AND DEVELOPMENT LABORATORY ® 600 BANCROFT WAY e BERKELEY, CALIFORNIA 94710 » 415/841-7353

Date Received 10/4/85
Date Reported 11/20/85

Priority Pollutant Analysis

Base Neutrals - EPA 625

P.0. No.
Job No.
Page 1 OF 3

46921.00

For: Engineering-Science, Fairfax Attn: Jon Bolstad
Address:
Lab No: 853013 853014 853016 853018
Source of Sample: Kalser Run 12 Blank Run 2 Blank
) * XAD=-2 18t Wash

-- - Impinger --
Date Collected: - - - -—
Time Collected: - - - -
Compound

Units ANALYTICAL RESULTS
1,3=Dichlorobenzene mg <0.03 <0.001 <0.001 <0.001
1,4-Dichlorcbenzene mg <0.03 <0.001 <0.001 <0.001
Hexachloroethane mg <0.03 <0.001 <0.001
Nitrobenzene mg £0.03 <0.001 <0.001 <0.001
Hexachlorobutadiene mg <0.03 <0.001 <0.001 <0.001
1,2,4-Trichlorobenzene mg <0.03 <0.001 <0.001 <0.001
Isophorone mg <0.03 <0.001 <0.001 <0.001
Naphthalene mg 1.3 <0.001 <0.001 <0.001
2-Chloronaphthalene mg <0.03 <0.001 <0.001 <0.001
Acenaphthylene ng 0.16 <0.001 <0.001 <0.001
Acenaphthene mg 1.23 <0.001 <0.001 <0.001
Dimethyl phthalate mg <0.03 - <0.001 <0.001 <0.001
2,6-Dinitrotoluene mng <0.03 <0.001 <0.001 <0.001
Fluorene mg 0.51 <0.001 <0.001 <0.001
2,4-Dinitrotoluene ng <0.03 <0.001 <0.001 <0.001
Diethylphthalate mng <0.03 <0.001 <0.001 <0.001
Hexachlorobenzene mg <0.03 <0.001 <0.001 <0.001
RECEIVED

OFFICES IN PRINCIPAL CITIES

0eC 2 1985

ENGINEERING SCIENCE




Priority Pollutant Analysis
Base Neutrals - EPA 625
{ continued)

Date Received 10/4/85 P.0. No. ==-
Date Reported 11/20/85 Job No. 46921.00
Page 2 OF 3

For Engineering-Science, Fairfax Attn: Jon Bolstad
Address
Lab Wo: ‘853013 853014 853016 853018
Source of Sample: Kaiser Run 12 Blank Run 2 Blank

* XAD=-2 1st Wash

- -- Impinger =--
Date Collected: - - - —
Time Collected: - - - -
Campound

Units ANALYTICAL RESULTS

Phenanthrene mg 3.0 <0.001 <0.001 <0.001
Anthracene mg 0.43 <0.001 <0.001 <0.001
Dibutyl phthalate mg <0.034 <0.001 0.008 0.023
Fluoranthene mg 3.1 <0.001 <0.001 <0.001
Pyrene mg 2.2 <0.001 <0.001 <0.001
Butyl benzyl phthalate mg <0.03 <0.001 <0.001 <0.001
Bis(2-ethylhexyl) phthalate mg <0.03 <0.001 <0.001 <0.001
Chrysene mg 1.2 <0.001 <0.001 <0.001
Benzo(a)anthracene mg 0.55 <0.001 <0.,001 <0.00%
Di-n-octylphthalate mg <0.03 <0.001 <0.001 <0.001
Benzo(b) fluoranthene mg 0.46 <0.001 <0.001 <0.001
Benzo{ k) fluoranthene mg <0.,03 <0.001 <0.001 <0.001
Benzo(a)pyrene mg 0.21 <0.001 <0.001 <0.001
Indeno(1,2,3-c,d)pyrene mg <0.068 <0.002 <0.002 €<0.002
Dibenzola, h)anthracene mg <0.068 <0.002 <0.002 <0.002
Benzo{ghi)perylene mg <0.068 <0.002 <0.002 <0.002
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] gt ‘
Priority Pollutant Analysis
Acid Extractables and PCBs - EPA 625
Date Received 10/4/85 P.0. NO. ==
Date Reported 11/20/85 Job No. 46921.00
Page 3 OF 3

For: Engineering-Science, Falrfax Attn: Jon Bolstad
Address
Lab No: ‘853013 853014 853016 853018
Source of Sample: Kaiser Run 12 Blank Run 2 Blank

L XAD-2 1st Blank

- - Impinger ==
Date Collected: - - - -
Time Collected: -- - - -
Compound

Units ANALYTICAL RESULTS
2-Chlorophenol mg <0.03 <0.001 <0.001 <0,001
2=-Nitrophenol mng <0.03 <0.001 <0.801 <0.001
Phenol ng 0.83 <0.001 <0.001
2 ,4~-Dimethylphenol ng <0.03 <0.001 <0001 <0.001
2,4-Dichlorophencl mg <0.03 <0.001 <0.001 <0.001
2,4,6-Trichlorophenol mg <0.03 <0.001 <0.001 <0.001
4-Chloro-3-methylphenol mng <0.03 {0.001 <0,001 <0.001
2,4-Dinitrophenol mg <0.03 <0.001 <0.001 <0.001
2-Methyl=-4,6-Dinitrophencl mg <0.03 <0.001 <0.001 <0.001
Pentachlorophenol mg <0.068 <0.002 <0.002 <0.002
4-Nitrophenol mg <0.068 <0.002 <0.002 <0.002
® NAD-2 Plus Probe Wash
H. PPt
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TABLE 65. PARTICULATE COMPOSITION OF ALUMINUM FOUNDRY

- Si

Percent by weight

Specie < 2um

> 2um

< 10um

> 10um

TSP (i.e.,
< 30um)

NVC
TCC 13

N03; 0.
S04 16.

a
Ve, 13.0
.0
6
0

13.

13.
0.
16.

o OO o

F

Na
Mg
Al

P
S

K
Ca

C1 11.

w o
oo

WO
oMo

Sc
Ti
v
Cr

Mn 0.

o,

Fe 6.

Co

NI 0.

Cu
n

o0 o ooy O

O[O ‘
oSO OoOloh o

As
Se
Br
Rb
Sr

Sc
Li
Sn
Sh
Cs

- Cd

Ba
Be
Pb

qolatilizable carbon.
bNonvoIatizabIe carbon.

CTotal carbon.

dContributes <0.1% to total mass.

ei 1 um.

Source:

105

Reference 22.
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Attachment 2

Breakdown of Total Sulfur
Dioxide Emissions from Prebake
Aluminum Reduction Plant

Anode Bake Plant

Uncontrolled SO Emissions{1) (ﬂ 40(CXSK 1-.01K) 1b/ton

20(C)(SX1-.01K) kg/Mg

Where,
C = Anode:‘ c:onsumptioﬁ* during electrolysis,
b anode consumend/lb Al produced
S = Percent sulfur in anode before baking
K = Percent of total pkart sulfur dioxide
emissions released from prebake reduction
cells ¥
Prebake Reduction Cell
Uncontrolled SO Emissions = (ﬂ( 0.4(C)SXK) 1b/ton
= 0.2(CXS)K) kg/Mg
Where,
C = Anode consum ptionyduring electroylsis,
Ib anode consumed/lb Al produced
S = Percent sulfur in anode before baking
K = Percent of total pdeert sulfur dioxide

.. .S
emissions released from prebake reduction ‘
cells **

3 cambined weight of coke and pifeh
in anode Paste befove bafing

Y TE agadiwabed Sav eathy Plawfi‘.
Use B0 T otlierwise, Refercnde- Y

()Does not account for fuel burning emissions.






