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STACK GAS MOLECULAR WEIGHT FIELD DATA
COMPANY: K Krama
LOCATION: Chizaago 2L
SOURCE: Wottls  Baghowso
TEST DATE: izl - 24%/)i>

Field Orsat Measurements

Run: /
Run Clock Time: /$-//3 2
Analysis Clock Time: /4//5™

PARAMETER #1 #2 #3 Average
Carbon dioxide 20 7 D oy . =2
Oxygen 20, 0.6 >0 £ 20.C
Nitrogen (by difference) 7? o>
Run: 2_
Run Clock Time: 1> 357~ 15744 3
Analysis Clock Time: 1625
PARAMETER #1 #2 #3 Average
Carbon dioxide 7 3 S 2493 o3
Oxygen 20 ( 20. 4 20.¢, 20. 6
Nitrogen (by difference) 9. /
Run: 3
Run Clock Time: 7 4y 44
Analysis Clock Time: /4, 75
PARAMETER #1 #2 #3 Average
Carbon dioxide D Y O o | DYy @
Oxygen 20,4 28, 20.5 20, 4
Nitrogen (by difference) 2? 2
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H. Kramer & Company: Chicago, IL
North and South Baghouse Stacks
Test Dates: 9/17 - 9/20/13

Rotary Furnace 2: South Baghouse Stack
Calculation Summaries and Field Data
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SUMMARY OF PARTICULATE MATTER TEST RESULTS

Company » H. Kramer
Location . Chicago, IL
Scurce : Seuth Baghouse
Test Run 1 2 3
Test Date 9/19/2013 9/19/2013 912012013
Test Time 08:07 -11:14  12:05-15:15  7:30-10:40 Average
STACK GAS
Temperature, av. °F 145.7 137.8 150.3 144.6
Velocity, av. ft/sec 58.489 59.928 56.724 58.380
Volume flow, acfm 67,762 69,429 65,717 67,636
Volume flow, scfm 57,981 60,180 56,208 58,126
Volume flow, dscfm 56,540 57,284 54,721 56,182
Volume flow, scfh 3,478,839 3,611,413 3,372,467 3,487,573
Volume flow, dscth 3,392,407 3,437,048 3,283,285 3,370,913
Moisture, av. % vol 2.48 4.83 2.64 3.32
CO,, av. % vol, db 0.3 0.4 0.2 0.3
0,, av. % vol, db 20.5 20.4 20.7 20.5
Sample Train Data
Time, min 180.0 180.0 180.0
Volume, dscf 104.382 107.350 09.989
Volume, dscm 2.956 3.040 2.832
Isokinetic Ratio, % 102.7 104.3 101.7
Filterable PM collected, mg
Filterable PM collected, mg 1.33 0.92 1.16 1.14
Concentration
gr/dscf 0.00020 0.00013 0.00018 0.00017
ib/dscf x 10°° 0.0281 0.0189 0.0256 0.0242
Emission rate
ibfhr 0.0953 0.0649 0.0840 0.0814
Condensible PM collected, mg 2.00 5.10 4.20 377
Cancentration
gridscf 0.00030 0.00073 0.00065 0.00056
Ib/dscf x 10 0.0422 0.1048 0.0926 0.0799
Emission rate
ibfhr 0.1433 0.3589 0.3040 0.2691
Total PM collected, mg 3.33 6.02 5.36 4.90
Concentration
gr/dscf 0.00049 0.00087 0.00083 0.00073
ib/dscf x 1078 0.0703 0.1237 0.1182 0.1041
Emission rate
ibfhr 0.2388 0.4249 0.3880 0.3505
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ARPENVIRONMENTAL, INC.
USEPA METHODS 5/202 - TOTAL PM CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: South Baghouse
TEST DATE: 9/19/13
RUN NUMBER: 1

INPUT

Vo 111.805 ft’ Q. 56,540  dscfm

y FACTOR: 0.088 T 145.7  °F

Poar 294  inHg Runtime: 180 minutes
AH: 1.16  in.H,0 V,: 58.480  ftisec
Tt 9085 °F P, 20.37  inHg
Vi 565 mb Noz. diam: 0.188 inches
M, total: 33 mg

CO,: 0.30 % by volume

Q,: 20.50 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

b, AHT
| 528 ) CETS
metd = [2—9—5—5) X Vm Xy ”M*r% = 104.382 dscf
¥y = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vyetg = 0.04707 x Vi = 2659  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
Bue = _Yust 100 = 2.48 %

vw&d + Vinsid

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
Total = 0.00049  gridscf

N 3

C, =(0.01543) M, ]
&\ msid /

i -6 {'J Mn 1 . 5

Cg =(2205x 1078) 1 C', Total = 0.0703  x10° Ibs/dscf

\ Vimstd /
EMISSION RATE f e
Dmrzi;-@-gati’%)(%) Total = 0.2386  Ibs/hr

VRS 1.045  toniyr

ISOKINETIC SAMPLING RATE

e ; 3
(0047, 0002808 Vi) Yoo P + (05
WSO = : yoms L S R 102.74 %l
(BO)(O)Vs JP5 )(Aq) ’
A.= 0.000193 ft' Runtime = 180  minutes




Flectronic Filing - Received, Clerk's Office ; 01/13/2014 - * * PC# 1 * *

ARI ENVIRONMENTAL, INC.

USEPA METHOD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: South Baghouss
TEST DATE: 9/19/13
RUN NUMBER: 1

INPUT

Ve 111.805 Q,: 56,540  dscfm

y FACTOR: 0.948 T, 1457  °F

Poar 29.4 in.Hg Runtime: 180 minutes
AH: 116  inH,0 V,: 58489  H/sec

) 90.6 °F P,: 29.37 in.Hg
Vi: 56.5 mL Noz. diam: 0.188 inches
M, front: 1.33 myg

COy: 0.30 % by volume

0 20.50 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

AH }
528 Y bar
s =| 5g93 | < Vm ¥ V| 136 | = 104382 dscf
. o
i |
y= 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Viay = 0.04707 x V,, = 2.659  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
v,
B o SE w100 _
" Vet + Vinsiag * - 248 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M, ) Totat = 0.00020 gridscf
=(0.01 543)( }
mstd f
Cy ={(2205x107° )(-M—fl~} C', Total = 0.0281  x10° tbs/dscf
Vmstd J
EMISSION RATE
pmr “( (%)(60) = 0.0953  Ibsthr
\7000) 0.4173  tonfyr
ISOKINETIC SAMPLING RATE
(100)(T, ); (0.002669 x vic)* “T"* ( ){ Poar J 1‘*3%} 7
YISO = L \om/ = = 102.74 %l
(60)(0)(Ve )(Ps NAn) ’
A.= 0.0001928 f’ Runtme = 180  minutes
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ARI ENVIRONMENTAL, INC.

USEPA METHOD 202 - CONDENSIBLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, 1L
SOURCE: South Baghouse
TEST DATE: 9/19/13
RUN NUMBER: 1

INPUT Q,: 56,540  dscfm
V. 111.805 ft' T 1457  °F
y FACTOR: 0.988 Runtime: 180 minutes
Prae 294 inHg V: 58.489  fsec
AH: 116  inH,0 P,: 26.37 in.Hg
T: 808 °F Noz, diam: 0.188 inches
V. 565 mL My, 215 mg
N: 0.0000 Mgp: 0.90 mg
Ve 0.00 mL
m,: 255 mg ENGLISH UNITS
my: 145 mg (29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
I AH '!
. P, FaS
528 | | bar i ~
Vietg = [55.32’} SRR Tm1 36 g = 104.382  dscf
L |
MASS OF AMMONIA CORRECTION
Equation #1 m, = 17.03xV, xN = 0.00 mg
MASS OF THE FIELD BLANK
Equation #2 My, = My, + Mg, = 3.05 mg
2.00 mg @ max allowable
MASS OF INORGANIC CONDENSIBLE PM
Equation #3 m; =m, -m, = 255 mg
TOTAL MASS OF CONDENSIBLE PM
Eguation #4 Mpm =M, + Mg~ My, = 2.00 mg
@ max. blank
TOTAL CONCENTRATION OF CONDENSIBLE PM - METRIC UNITS
m .
Equation #5 Copm = b = 0.0192  mgldscf
vmr:sm)
TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS
C, ={0.01543)(C,.) Total = 0.00030  gridscf
C, =(2.205x10°)(C,..) C', Total = 00422  x 107 bsidsct
EMISSION RATE [ c,
pmr = L70 OJ(Q“](BO} Total = 0.1433  Ibs/hr
0.6276  tonjyr
ISOKINETIC SAMPLING RATE
(100)(T, )ﬁ (0.002669 x Vi, }+E( b ) ( Poar + 13\;2 }\]
%lS0 = L \Tm N = o
o EHOCAC Y 102.74 % b
Ay= 000019 ft° Runtime= 180  minutes




Flectronic Filing - Received, Clerk's Office ; 01/13/2014 - * * PC# 1 * *

ARI ENVIRONMENTAL, INC.

FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL

RUN NUMBER: 1

SOURCE: South Baghouse
TEST DATE: 9/19/2013

SAROMETRiC: 29.4 in. Hg STACK DIAM: 58.50 inches
STATIC PRES: -3.42 inH,O CO,: 0.30 % by volume
STACK TEMP: 1457 °F Qy 20.50 % by volume
SQ.RT AP: 08501 inH;0
DRY MOLECULAR WEIGHT OF STACK GAS
My = 044(%C0,) + 0.32(%0, )+ 0.28{%N, + %CO) = 28.87 ib/ib-mole
MOLECULAR WEIGHT OF STACK GAS, wet basis
My =Mqg(1-By )+ 18Bys = 2660 Ibfib-mole
PITOT TUBE COEFFICIENT
G, {from calibration curve or geometric specifications) = 0.84
AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0
JAaP==% A = 0.9591  in. H,0
N ; VAp 2
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
T, = 145.7 °F + 460 = 605.7 ‘R
ABSOLUTE STACK GAS PRESSURE
- Psane
Ps = Pbar + 136 = 29.37 in.Hg
STACK GAS VELOCITY
A - T
Vv, = (8549)(C, ){avgVAP) |t =
(85.48)(C,, )(avg ‘}V CNCA) 58.480  ft/sec
STACK GAS VOLUMETRIC FLOW RATE, actual
Qg =B0 x VgxA, = 67,762  acfm
Stack Area = 19.309 ft*
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
528 1 P
= M f(Qs){ —1:%} = 57,981 scfm, wb
o LE 3,478,839 scth,wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
JP
Qg = ( J(Qﬂ 3% “-f“*J“ ~Bu) = 56,540  dscfm
) ~e 3,392,407 dscfh

B-5
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, Iib
SOURCE: South Baghouse
TEST DATE: 9/1%/2013
RUN NUMBER: 1

v FACTOR: 0.988 STACK DIAM: 59.50 inches
BAROMETRIC: 26.40 in. Hy METER VOLUME: 111.805
STATIC PRES: -0.42 inH,0O METER TEMP: 0.6 °F
STACK TEMP: 145.7 °F LIQUID COLL: 56.5 milliliters

SQ.RT AP: 0.9581 in.H0 CO.: 0.30 % by volume

AH: 1.16 in.H,0 O, 20.50 % by volume
ENGLISH UNITS
’ (29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
P AH T
{528 | Pbar + 136
Vinstd = |\~2—9_9'§ XV X7y “———i:;-*—" = 104.382  dscf

Y= 0.988

VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS

Vg = 004707 x V= 2659  scf
Ve = 56.5 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
Ve
By = lwsd = 0.0
® Vysta + Vinsta 248
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP
Bws@aamrati@n = B = 0.2332
P stafic
bar T 43,
SVP. = 6.85 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
By = 0.0248
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ARI ENVIRONMENTAL, INC.
USEPA METHODS 5/202 - TOTAL PM CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, L
SOURCE: South Baghouse
TEST DATE: 9/19/13
RUN NUMBER: 2

INPUT

Vit 114.285 ft’ Q. 57,284  dscfm

y FACTOR: 0.988 T 137.8 °F

Phar 294  inHg Runtime: 180 minutes
AH: 122  InH;0 Ve 50028  ftsec
Tt 87.4 °F P 29.37 in.Hg
Vi 115.7 mL Noz. diam: 0.188 inches
M, total: 60 mg :

CO,: 040 % by volume

0O, 20.40 % by volume

ENGLISH UNITS
{29.92in.Hg & €8 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

‘ [P N2y
4 528 bar
o ”szgsaz] X Vi x y[m?«li@ = 107.350  dscf
- m
¥ = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Viatg = 0.04707 x Vi, = 5446  scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
v
B.. - W8 400 = 4 o
s Vista + Viga 83 Yo
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
{, MY Total = 0.00087  gridscf
C, =(0.01543) —0_ |
i Vinsta /
) -8 My ) -8
Cg = (2205 x107%) WJ C'. Total = 0.1237  x10° ibs/dscf
Vmstd
EMISSION RATE c N )
prv = [7050}(%@)(60) Total = 0.4249  Ibsihr
1.861 ton/yr
ISOKINETIC SAMPLING RATE
(100)(T, }{(0,002689 % Vig) + (¥ﬂ ) Poar + 1%%}]}
WSO = BTSN SO LA LT = 10429 %l
(BO)O) Vs J(Ps ) An)
A, = 0.000193 ft* Runtime = 180  minutes
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AR! ENVIRONMENTAL, INC.
USEPA METHOUD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, iL
SOURCE: South Baghouse
TEST DATE: 9/19/13
RUN NUMBER: 2

INPUT

V! 114.285 ft' Q,: 57,284  dscfm

y FACTOR: 0.988 T 1378 °F

Ppys 20.4 in.Mg Runtime: 180 minutes
AH: ; 122 inH0 Vi 50.928  fsec
To 874 °F P,: 2037  inHg
Vie: 115.7 mL Noz, diam: (.188 inches
M, front: 0.92 mg

cOy: 0.40 % by volume

O,: 20,40 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
AH
Pryy + —
528 Dt
Vinstd = (mj Vo %y }éw?*rf';‘ﬁ“ = 107.350  dscf
= 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
‘ Vs = 0.04707 x = 5.446 scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
V,
B, o —o¥8d 100 = 483 9
7 Viad * Vaga %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
M, ) Total = 0.00013  gridscf
C, =(0.01543 ( n
Y Vinsta )
! -6 Mn &
Cy=(2205x1078) .—o_ C, Total = 0.0180  x10° ibs/dscf
L Ymistd
EMISSION RATE PR -
proar = %\ 7656 (Qg4)(60) = 0.0649  Ibsthr
- 4 0.2844  tonlyr
ISOKINETIC SAMPLING RATE
o0 AV U / A
(100)(T5) (0.002668 x Vig)+ | Y0 |} Py +[ aH
CT { Tm i 136 }j
YASO == g S L = 104.28 %I
(BOYO) Ve )(Ps )(An)
A= 0.0001928 ft° Runtme= 180  minutes
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ARI ENVIRONMENTAL, INC.

USEPA METHOD 202 - CONDENSIBLE PARTICULATE

COMPANY: H. Kramer

CALCULATION SUMMARY

LOCATION: Chicago, iL
SOURCE: South Baghouse
TEST DATE: 9/19/13
RUN NUMBER: 2
INPUT Q,: 57,284  dscfm
Vit 114.285 ft’ T,: 1378 °F
y FACTOR: 0.288 Runtirne: 180 minutes
Puar: 294  inHg Ve 59.028  ftsec
AH: 122  inH,0 P.: 29.37 inHg
Tt 874 °F Noz. diam: 0.188 inches
Vi 1157 mbL M 2.15 mg
N: 0.0000 My 0.90 mg
Vi 0.00 mb
me: 550 mg ENGLISH UNITS
m,: 160 mg (29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
Py AH
528 bar U 4R A
Vinsta = (*'29,9 2] * Vi ww»;li-@- = 107.350  dscf
MASS OF AMMONIA CORRECTION
Equation #1 m, =17.03xV; x N = 0.00 mg
MASS OF THE FIELD BLANK
Equation #2 My, = My, +My, = 3.05 mg
2.00 mg @ max allowable
MASS OF INORGANIC CONDENSIBLE PM
Equation #3 m; =m,-m, = 5.50 mg
TOTAL MASS OF CONDENSIBLE PM
Equation #4 M, =M +m, ~my = 5.10 mg
@ max, blank
TOTAL CONCENTRATION OF CONDENSIBLE PV - METRIC UNITS
m
Equation #5 Copn = -2 = 0.0475  mgidscf
mistl}
TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS
C. =(0.01543)(C,..) Total = 0.00073  grfdscf
C, =(2.205%10°)(C,,.} C' Total = 0.1048  x 107 Ibsidscf
EMISSION RATE e ‘
pmr = | =525 [Qua)(60) Total = 03500 Ibsihr
N 1.5765  tonfyr
ISOKINETIC SAMPLING RATE
[ Fy =
(100)T,) (0002668 x Vie) + | ¥ |y, +[ A1)
o LT /0 K136
WSO = - — - 10429 %I
(BONO)Ve )Ps N AL)
A= 000019 ft° Runtme = 180  minutes
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer SOURCE: South Baghouse
LOCATION: Chicago, iL TEST DATE: 9/19/2013
RUN NUMBER: 2
BAROMETRIC: 29.4 in. Hg STACK DiAM: 59.50 inches
STATIC PRES: -0.44 in.H,0 COy: 0.40 % by volume
STACK TEMP: 1378 °F O, 20.40 % by volume

SQ.RT AP:  0.9849 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS
My = 0.44(%CO, ) +0.32(%0,; )+ 0.28{%N, +%CO) = 2688 ibfib-mole

MOLECULAR WEIGHT OF STACK GAS, wet basis
My =My (1-Byg )+ 18By = 2835  Ib/ib-mole

PITOT TUBE COEFFICIENT

Gy (from calibration curve or geometric specifications) = 0.84

AVERAGE VELOCITY HEAD OF STACK GAS, in. H,0

1 - .
/AP - ;Z Jap = 09849  in. H0

AVERAGE ABSOLUTE STACK GAS TEMPERATURE

Te= 137.8 °F + 460 = 697.8 °R

ABSOLUTE STACK GAS PRESSURE

Peai .
| Py =Py + 1**;?56 = 29.37  in.Hg
STACK GAS VELOCITY
/ T,
V, = (8549)(C, J(ava AP)J(F)-(E'W - 59.028  fisec
& g
STACK GAS VOLUMETRIC FLOW RATE, actual
Qg =60 x VA, = 69,429  acfm
Stack Area = 19.309 ft*
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
528 P
Qg = (2992J )1 ) = 60,190  scfm, wb
s 3,611,413 scfh, wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
528
o = \( 7992, (Qs)( (1 Bus) = 57,284  dscfm

3,437,048 dscfh
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATICN: Chicago, iL
SOURCE: South Baghouse
TEST DATE: 9/19/2013
RUN NUMBER: 2

v FACTOR: 0.988 STACK DHAR:
BAROMETRIC: 29.40 in. Hy METER VOLUME:
STATIC PRES: 0.44 in.H,0 METER TEMP:
STACK TEMP: 137.8 °F LIQUID COLL:

SQ.RT AP: 0.9849 in.H,0 COy

AH: 1.22 inH,0 O,

59.50 inches
114.285
874 °F
115.7 milliliters

0.4C % by volume
20.40 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS

S AH
528 bac T3y
Vings = [ 22 T
meis = | 5gg7 ) Vo X7 T 107.350  dscf
J
y = 0.988
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Ve = 004707 x V. = 5.446 scf
Vi = 115.7 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
Vo
B, =——tsid
% Vi + Virag 0.0483
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP
Busgpsataration = = 0.1902
pbar A e
SVP. = 5.585 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bus = 0.0483
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AR! ENVIRONMENTAL, INC.
USEPA METHOUDS 5/202 - TOTAL Pl CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: South Baghouse
TEST DATE: 9/20/13
RUN NUMBER: 3

INPUT

V. 106.48 ft' Q: 54,721  dscfm

v FACTOR: 0.988 T 15025  °F

Piar 29.61 inHg Runtime: 180 minutes
AH: 1.08  inH0 V,: 56.724  fusec
Tl 913 °F P, 29.58 inHg
Vie: 57.7 mL Noz. diam; 0.188 inches
M, total: 54 mg

COy: 0.20 % by volume

O.: 20.70 % hy volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

| 5?;%) CV %y = 99.989  dscf
y = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Visig = 0.04707 x V. = 2.716 scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
V,
By = %99 100 = g
" Visia T Vinsia 2.64 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
(M, ) Total = 0.00083  grfdscf
C, ={0.01543) J
L Vinsig
Cg = (2205107 )! T C, Total = 0.1182  x10F ibsidscf
mastd j
EMISSION RATE rc.N
pimr s 2\ 7OSO)(QS,5;(60) Total = 0.3880  Ibs/hr
- ’ 1.699 tonfyr

ISOKINETIC SAMPLENG RATE

[ Vi | AH Y]
(100)(T }T(DOOZBSQXV:c) gT_'“ Ey} Prar *(13533
8O = N 4= 101.68 %1
(BO)O) Vs XPs J(An)
A= 0.000193 ft Runtime = 180 minutes
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ARI ENVIRONMENTAL, INC.
USEPA METHOD 5 - FILTERABLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: South Baghouse
TEST DATE: 4/20/13
RUN NUMBER: 3

INPUT

V! 106.48 Q,: 54,721 dscfm

¥ FACTOR: 0.988 T 150.26  °F

Pyt 29.61  inHg Runtime: 180 minutes
AH: 1.08 in.H,O Vg 56.724  ft/sec
Tt 91.25 °F Pg: 29.58 in.Hg
Vie: 57.7 mL Noz. diam; 0.188 inches
M, front: 1.16 myg

CO,: 0.20 % by volume

Oy ) 2070 % by volume

ENGLISH UNITS
(29.92 in.Hg & 68 °F)

VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS

P+ AH ]
528 \ bar 136 -
\Y :W.vwwﬁ = 99.989  dscf
mstd [2992,3 m <V T E s¢
¥ = 0.988
VOLUME OF WATER IN SAMPLE @ STANDARD CONDITIONS
Vg = 0.04707 x V. = 2716 scf
FRACTIONAL MOISTURE CONTENT OF STACK GAS
v,
B, = ——wd___ . 100 = 4 0
e Viesta + Vingta 26 %
PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS
COML ) Total = 0.00018  gridscf
C, =(0.01 543)L : J
Vmstd
. { M }
Ce = (22051079 = C,Total = 0.0256  x 107 ths/dscf
\ Vmstd /';
EMISSION RATE .
pmr = 70001@%)(503 = 0.0840  Ibsihr
0.3678  tonlyr
ISOKINETIC SAMPLING RATE
. ( N
(100)(T5){(0.002669x\/,c}+§ Vo ) P y{ aH }
| CTm o 136 )
RSO = i ) - « = 101.68 %I
(BOYO)(Vs )(Ps N(An)
A= 0.0001928 ft° Runtime = 180 minutes

B-13




B-14°

Flectronic Filing - Received, Clerk's Office ; 01/13/2014 - * * PC# 1 * *

AR ENVIRONMENTAL, INC.

USEPA METHOD 207 - CONDENSIBLE PARTICULATE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL

SOURCE: Scuth Baghouse
TEST DATE: /2013

RUN NUMBER: 3
INPUT Q,: 54,721 dscfm
Vot 10648 T, 1503 °F
y FACTOR: 0.988 Runtime: 180 minutes
[ 2961 inHg Vg 56.724  Hisec
4H: 1.08  inH,O P.: 29.58 in.Hg
Tt 89125 °F Noz, diam: 0.188 inches
Vlt: 57.7 mL my,: 2.15 mg
N: 0.0000 Mgyl (.90 my
Vi 0.00 mL
m: 520 mg ENGLISH UNITS
mg: 1.00 mg {29.92 in.Hg & 68 °F)
VOLUME OF SAMPLE @ STANDARD CONDITIONS, DRY BASIS
. Pt} + A_éii..]
528 . 138 -
et :{wzv@t»éi % Vi %y Tmmg = 90.989  dscf

MASS OF AMMONIA CORRECTION

Equation #1 m, =17.03xV; xN = 0.00 mg
MASS OF THE FIELD BLANK

Equation #2 My, =My, + M, = 3.05 mg

2.00 mg @ max allowable

MASS OF INORGANIC CONDENSIBLE PM

Equation #3 m; = m, —m, = 5.20 mg
TOTAL MASS OF CONDENSIBLE PM

Equation #4 Mgy = M, + M, ~ My, = 4.20 mg

@ max. blank
TOTAL CONCENTRATION OF CONDENSIBLE PM - METRIC UNITS
m
Equation #5 Copm = = 0.0420  mg/dscf
. Vm{str;}
TOTAL CONCENTRATION OF CONDENSIBLE PM - ENGLISH UNITS
C, = (0.01543)(C,,..) Total = 0.00065 gr/dscf
C, =(2.205x107)(Cy..) C\, Total = 0.0026  x 10 Ibsidscf
EMISSION RATE S
S j(am}{eo) Total = 0.3040  Ibsihr
- 13315  tonlyr
ISOKINETIC SAMPLING RATE
r v g NN
(100)(T, ) (0.002668 x Vi) + | Y ) Powr + 27
%SO = L VT A S 101.668 %!
(60)(0X(Vs )(Ps J(An) o
A, = 0.00019 ft Runtime = 180  minutes
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ARI ENVIRONMENTAL, INC.
FLOW RATE CALCULATION SUMMARY

COMPANY: H. Kramer SOURCE: South Baghouse
LOCATION: Chicage, iL TEST DATE: 9/20/2013
RUN NUMBER: 3
BAROMETRIC: 29.81 in. Hy STACK Diam: 59.50 inches
STATIC PRES: -0.45 in.H,0 CO,: (.20 % by volume
STACK TEMP: 150.3 °F O, 20.70 % by volume

SQRT AP (.9295 in.H,0

DRY MOLECULAR WEIGHT OF STACK GAS

My = 0.44{%CO, )+ 0.32(%0C, )+ 0.28(%N, + %CO) = 28.86 ib/ib-mole

MOLECULAR WEIGHT OF STACK GAS, wet basis
Mg =My (1-Bys )+ 1885 = 28.57  Iblib-mole

PITOT TUBE COEFFICIENT

C, (from calibration curve or geometric specifications) = 0.84

AVERAGE VELOCITY HEAD OF STACK GAS, in. H,O

= wZ Jap o = 0.9295 in. H,0
AVERAGE ABSOLUTE STACK GAS TEMPERATURE
T, = 150.3 °F + 460 = 6103 °R
ABSOLUTE STACK GAS PRESSURE
Pecas
Py = Poge + 20 = 2958  inHg
STACK GAS VELOCITY
T
= (8549)(C, )avg VAP )V AT = 56.724  ftsec
STACK GAS VOLUMETRIC FLOW RATE, actual
Q, =60 x V, xA, = 65,717  acfm
Stack Area = 19.309 f*
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, wet basis
528 v [P
NPT i ;—’-’?) = 56,208  scfm, wb
nET Ve 3,372,487 scfh, wb
STACK GAS VOLUMETRIC FLOW RATE,
standard conditions, dry basis
Fe28y  f
ad ¥ 2992% }<1 Bus ) = 54,721  dscfm
Te ) 3,283,285 dscfh
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ARI ENVIRONMENTAL, INC.
MOISTURE CALCULATION SUMMARY

COMPANY: H. Kramer
LOCATION: Chicago, IL
SOURCE: South Baghouse
TEST DATE: 8/20/2013
RUN NUMBER: 3

v FACTOR: 0.988 STACK DIAM: 59.50 inches
BAROWMETRIC: 29.61 in. Hg METER VOLUME:  106.480 ft°
STATIC PRES: -0.45 ir.H,0 METER TEMP: 913 °F
STACK TEMP: 150.3 °F LiQUID COLL: 57.7 milliliters
SQ.RT AP: 0.9295 in.H,0 COy 0.20 % by volume
AH: 1.08 in.H,0 O, 20.70 % by volume
ENGLISH UNITS
(29.92 in.Hg & °F)
VOLUME OF SAMPLE
@ STANDARD CONDITIONS, DRY BASIS
, o, oH "i
_{ 528 ) Pertag
Vet ‘\29.92‘j * Vi XY T, | = 99.989 dscf
I
¥ = 0.088
VOLUME OF WATER IN SAMPLE
@ STANDARD CONDITIONS
Vg = 004707 x V= 2716 scf
Vi = 57.7 mL
FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED
o Vg
Bye = Vi Voo = 0.0264
FRACTIONAL MOISTURE CONTENT OF STACK GAS @ SATURATION
SVP.
Bue@saturation = T = 0.2559
=] 4 o Sate
b 136
SVP. = 7.569 in. Hg
FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS
Bys = 0.0264
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TABLE
COMPANY
LOCATION
SOURCE

TEST DATE
RUN NO
TEST TIME

Stack Gas Parameters

SUMMARY OF TEST RESULTS

Lead Emission Summary

H. Kramer
Chicago, IL
South Baghouse

9/16/2013
1

08:07 - 11:14 12:.05- 15:15

Temperature, °F 149.8
Velocity, av. ft/sec 58.8
Volumetric flow, acfm 68,126
Volumetric flow, scfm 57,906
Volumetric flow, dscth 3,376,899
Moisture, av. % vol 2.8
Carbon Dioxide, av. % vol 0.3
Oxygen, av. % vol 205
Sample
Time, min 180.0
Volume, dscf 102.427
Volume, dscm 2.901
Front Half Lead, ug 7.608
Back Half Lead, ug <1.250
Total Lead, ug <8.858
Isokinetic Ratio, % 102.4
Lead Emissions
Concentration

gr/dscf <0.0000013

mg/dscm <0.00305

x 10°® Ib/dscf <0.0002
Emission Rate

Ib/hr <(0.00064
Visible Emissions (Method 22)
# of minutes:sec with visible emissions 0:00

(During 1st hour of 1st run)*

9/19/2013
2

141.5
59.9
69,403
59,805
3,411,128
4.9
0.4
204

180.0
104.955
2.972
21.938
6.710
28.648
103.9

0.0000042

0.00964
0.0006

0.00205

“As requested by Mr. Kevin Mattison of {EPA, Division of Air Pollution Control

ARI Enviranmental, inc

9/20/2013
3
07:30 - 10:40 Average
1565.0 145.6
55.3 50.4
64,040 68,765
54,346 58,855
3,164,613 3,394,014
2.9 3.9
0.2 0.4
20.7 205
180.0
96.051 101.144
2.720 2.864
25.880 18.475
1.800 <3.253
27.680 <21.729
102.5 102.9
0.0000044 <0.0000033
0.01018 <0.00762
0.0006 <(.0005
0.00201 <0.00157
B-17
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SUMMARY OF TEST RESULTS
TaBLE USERA Method 29 Metals Exmisgions Summary
COMPANY H. Kramer
LOGATION Chicago, IL
SOLRCE Sauth Baghouse
TE %TE 9/19/2013 971972013 2002013
RUNNCY 1 2 3 Average
TE E 08:07 - 11:14 12:05 ~15:15 07:30 - 140
Metals Sample
Tire, min 180.0 180.0 180.0
Wolume, dscf 102.427 104.955 96.05%
Isokinetic Ratio, % 102.4 103.9 102.5
stotni : . fverage Fyerage
Mass Concantration  Concentration  Emission Rate Mass Concentration  Concentration Emissicn Rate Mass Concentration  Conventration  Emission Rate ation Emi y Rata
Analyte ug mgldsem 2107 Ibidsct Ifhr ug mgfdsorn x10° ibidscf lofhr ug mg/dsem x10° (b/dsef bl b
Animuny 2500 <0 HO0RE <1054 <0.400182 <2,500 «0,00084 <0053 <G.000179 <2 50 (L O00E7 <3061 <G 000183 =000 T8
Argenic «2.500 «0.00086 <0.054 «(.000182 <2.500 <(.00084 <0.053 <0.000179] <2.500 <0 00082 <0087 <0008 =0 GO0181
Batiam 5200 G.00178 g.112 0000078 13.980 0.00470 0234 2.000100 =8 580 <0038 <3197 <0 {0822 “(LO0036
Betyliuay Q320 <0.00004 <0003 <(.000008 <0120 =<0.00004 <0.003 «<(.00000%! <0120 < (3.00004 <0003 «{} L0009 {3 00004 “(LO00008
Caifmiim <1280 <0.00043 <0027 «Q.000082 <3790 <0.00128 <1080 <Q.000272 7.10G 0.00261 0.183 CO00516 =0.00144 <3 QR0293
CHromiurm <4 510 <(00166 <0104 < 0G0350 2400 0.00081 0.050 a00o17e 12.130 0.00446 0.278 Q00088 00083 < QO0AEE
Copatt 3. 740 «0.00232 «(1. 145 <0.000480 <1.26G <0.00042 «<0.026 <(.000080 16730 0.0065% Q430 0001369 <. 00321 oy QUUBAYT
Copper 4,120 30014 1089 0.000300 6.880 0.00231 0.14% 0.000483 5600 0.00208 0.32% 2000407 G003 0000400
Lead <8658 =0.00308 <0194 <Q.000644! 28.648 0.00964 0.602 0.002053, 27 580 0.01018 ¢.635 2002011 «Q.00762 <0001 66%
Manganese 2,290 <0.00077 <0.048 <0,000166 <4010 <Q.00135 <0.084 <0.000287 <3070 <0,00113 Lok «Q.O00223 Q00108 (1000226
Higket <3300 <0004 <0.07% <0,000240 2.850 0.00096 0.080 0.000204 3.380 0.00124 jaXvee:) Q000246 <0011
Phpsphorus 486834 0.18741 10,455 0.035304 424.379 0.14277% 8,916 0030413 315.241 Q.11582 s Q22508 0.14204
Balanium < B3 «{.00208 «0.130 «3.000438 «8.700 «{.00293 «Q,183 <Q.00082 3 <18 Ty 000678 <0381 «G.001142 () Q385G
Sitver <1260 =0.00043 <gn27 <0004 «1.260 =(.00042 <0.03¢ <3 00080 <1260 «£3,00048 «G.024 RieRaieiis tid 0 GO044
Thattbam <2 500 <G.00086 «<(.064 <O.000182, <2, 8500 <0.00084 <G.0%2 <Q.00017% <2.500 «0.00042 <0087 L0182 «0.00087 <) B
2iriv 50,130 €.01728 1.079 0.003644 34 880 0.01173 0.733 0.002500 103.720 003813 2.381 0.007535 138 0004560

ARI Environmental, inc

Method 29 Metals Emissions Summary Tabie
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FETEE USEPA Method 23
? EQ B Metais Emissions Calculation Summary
. e
Clont: e
Losation: s, 1
Saurce h Baghauss
Drate: 1901
Run #: t
Tast Dats Input Metals Laboeatory Analysis Welghts (M)« Values =Below MOL
Barometric pressure (P, 1 2945 inches Hyg Manganess (¥inh €228 ug
Btack prossure (P 24.37 inchas Hg Abs.  [Antimuny {Sb) <25 ug
Test length 8k 18000 mindas Arsenic AsE <250 ug Nickel (Niz: <335 ug
Bample aorde dismater (D1 £.187 inches Barium {Bak 520 ug Phosphorus Py 48883 vg
Sample notzip aren {Shi: 4 191 #° Baryllivm {Bek <047 ug
Stock temparature {T,50 146,750 F Cadembum {Cdi <128 ug Selonium {Sel <BOE ug
volume metored (V.5 102427 dsct Sitver {8an <128 eg
Stack gas velonity (V.1 59803 Hiser Chranium {Cri: <A Bt vy Thattjusen {TH: 260 ugy
Stack gas volumetric flow (Q,1 3378892 dscth Cobalt {Cox <874 ug Zine {2k 5013 ug
Fractisnat Molstere content (B ) o028 % Copper {Cul: 412 uyg
Lead (Pbl <B56 ug
ample calculations @stanaam‘ conditions (29.92 inches .‘jg: 88.0 °F):
Percent Isokinetis:
Ysokinglie = 00945 V. x(T = 102.421 % isokinetic
PoxV, x8u A
Metnlg concomtrstion (mpdscm);
L
C, e
( Vs }} =
l 363 %dsot / dsem | | = <0.00077 mg/dscm Manganese {Mn)
= <0.00086 myfdscm Antimony {Sh) =
= <0.00086 mgidscm Arsenic {As) = <0.00114 mg/dscm Nickef (Ni)
= 0.00173 mg/dscm Barium {Ba) = 0.16741 my/dsem Phoasphorus (P}
= <0.00004 mgfdscm Beryliium (Be) =
= <0.00043 mgidscm Cadmium {Cd) = <0.00208 my/dsem Selentum (Se}
= <{.60166 mg/dscm Chromium {Cr} = <0.00043 mgidscm Silver (Ag)
= 0.00142 mgfdscm Copper {Cu) = <0.0008& mgidscm Thallium (T}
= 0.01728 mg/dscm Zing (Zn}
= <0.00305 mg/dsem Lead (Ph} =
= <0.00232 mygldsem Cobalt (Co} =
&=
Matals (x40 pydsely:
{2205 %10 *1h xM(]
Glyws o P9
\/rr.ﬁd
= <0.0493 x 10” bidscf Manganese (Mn})
= <0.0538  x 107 Ibfdscf Antimony {Sb) =
= <0.0538  x 107 ib/dsct Arsenic (Ag) = <0.0710 % 10 ibidscf Nicke! (Ni}
= 04119 x 107 |b/dscf Barium (Ba) = 10.4545 x 10" ibidscf Phosphorus (P}
= <0.0026  x 10 ibidscf Beryliium {Be) =
= <0.0271  x 107 ib/dscf Cadmium {Cd} = <0.1298 x 10™ tbidscf Selenium (Sg}
= <0.1035  x 107 tbidsef Chromium (Cr} = <0.0271 x 107 Ib/dscf Siver (Ag}
= 0.0887  x 107 ib/dscf Copper {Cu} = <0.0536 x 10 {b/dscf Thatlium {T)}
= 1.0792 x 10 Ibidscf Zinc {Zn}
= <0.1807  x 107 ibfdsct Lead {(Pb} =
= <0.1451  x 107 ib/dscf Cabalt {Co} =
=
=
=

Metats emizsion rate { VBl
E,=Chx,,

= <0.00¢166 ib/hr Manganose (Mn)
= <C.000182 ibfhr Antimony (Sh) =
= <0.600182 b/t Arsenic (As} =z «0.000240 Ibihr Nicket {Ni)
= 0000378 tbfhr Barfum {Ba} = 0.035304 ibihe Phosphiorus {P)
= <0.000003 ibfr Beryilium (Bej =
= <(.000092 ibfhr Cadmiurm (Gd) = <0.000438 bt Selenium (Se}
= <0.000350 ibfhr Chromium {Cr} = «<0.000092 ib/hr Silver (Ag)
= 0.000360 ibihr Copper {Cu} = <0.600182 thihr Thailium (11}

= 0.003644 Ibihr Zinc {Zn)
= <0.000644 foitr Lead (Pb) =
= <0.000480 ibihr Cobalt (Co} =

=

=

B-19
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Metals Laboratory Data Summary

elw%mwwe

Ciient: H. Kramer
Location: Chicago, IL ND-Value Below Minimum Detection Limit - listed by DAT as ND
Source: South Baghouse J-Vaiue below LOQ but above MDL
Date: 9/19/2013 (Sample - Blank) less than MDL: use MDL
Run #: 1 FH = Front half, BH = Back half

Fitter Diam 110.00 mm

Fliter Diam 4.33 in.

"Avalug'=  20.62 ugfin.

Front Half Metai Calculation
{ Value i Values Final*
FH Sample FH Blank A Value 5% of FH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
(M)} {Mpp) (filter) Sample {Mpy) vs 5% tvs i Used Sample Mass Sample Mass
Metal (micrograms} (micrograms) (micrograms) {(micrograms} (micrograms) {micrograms} (micrograms) (micrograms} {micrograms) Sample MDL
Antimony <1.25 7.15 20.62 0.06 0.08 20.62 7.15 -5.90 <1.25 ND 1.25
Arsenic <1.25 0.00 20.62 0.06 0.00 20,62 0.00 1.25 <1.25 WD 125
Barium 6.05 11.02 20.62 0.30 0.30 2062 11.02 -4.97 2.50 2.50
Beryllium <0.06 0.00 20.62 0.00 0.00 20,62 0.00 0.08 <0.06 ND 0.06
Cadmium <(.63 0.00 20.62 0.03 0.00 20.62 0.00 0.63 <0.63 MD 0.83
Chromium 4,63 5.44 20.62 0.23 0.23 20.62 5.44 -03.81 <0.25 0.25
Cobalt 7.12 1.01 20.62 0.36 0.36 20.62 1.01 6.11 6.11 J 0.63
Copper 2.00 1.58 20.62 0.10 0.10 20.82 1.55 0.45 0.45 0.32
Lead 28.23 21.09 20.62 1.41 1.41 20.62 20,62 7.61 7.61 1.25
Manganese 0.89 1.26 20.62 0.04 0.04 20.62 1.26 -0.37 <0.63 J .63
Nickel 2.08 212 20.62 0.10 0.10 20.82 212 -0.07 <0.683 J 0.62
Phosphorus 19592 171.49 20.62 9.80 9.80 20.62 20.62 175.30 175.30 2.50
Salenium 10.71 11.63 20.62 0.54 0.54 20.62 11.63 -0.92 <1.25 1.28
Silver <0.63 0.00 20.62 0.03 0.00 20.62 0.60 0.63 <0.63 ND 0.63
Thallium <1.25 .00 20,52 0.06 0.00 20.62 (.00 1.25 <1.25 ND 1.25
Zinc 41.25 5.24 20.62 2.06 2.06 2062 5.24 36.01 36.01 0.83
*Use MDL if the blank corrected value is <MDL
Back Half Metal Calculation
I Value il Values Final*
BH Sample BH Blank 5% of BH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
{Myn) (Mpse) Sample (Mgn) vs 5% fvs i Used Sample Mass Sample Mass
Metal {micrograms) {micrograms} (micrograms) (micrograms) (micrograms) (micrograms) (micrograms} (micragrams)® {micrograms) Sample MDL

Antimony <1.25 17.76 1.00 0.06 0.06 1.00 Kil¥] 0.25 <t.28 ND 1.25
Arsenic <1.25 0.00 1.00 0.086 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Barium 270 0.00 1.00 014 .00 1.00 0.00 2.70 2.70 J4 2.50
Beryllium <0.06 0.43 1.00 0.00 0.00 1.00 0.43 -0.37 <0.06 ND 0.08
Cadmium 0.68 3.51 1.00 0.03 2.03 1.00 1.00 -0.32 <0.63 J 0.63
Chromium 4.56 0.00 1.00 0.23 0.00 1.00 0.00 4.56 4.56 0.28
Cobalt <(0.63 .00 1.00 0.03 .00 1.00 0.00 .63 <0.63 ND 0.63
Copper 4.67 5.16 1.00 0.23 0.23 1.00 1.00 3.87 3.67 0.32
Lead <1,28 8.26 1.00 0.08 0.06 1.00 1.00 .25 <1.25 ND 1.25
Manganese 1.66 0.00 1.00 0.08 .00 1.00 0.00 1.66 1.66 J 0.63
Nickel 2,67 0.00 1.00 013 0.00 1.00 0.00 267 2.67 0.63
Phospharus 326.67 322.35 1.00 16.33 16.33 16.33 16.33 310.34 310.24 2.50
Selenium 478 0.00 1.00 0.24 0.00 1.00 0.00 4.78 4.78 J 1.25
Sitver <0.63 (.00 1.00 0.03 0.00 1.00 0.00 0.63 <(.63 ND 0.63
Thallium <1.25 0.00 1.00 0.08 .00 1.00 0.00 1.25 <1.25 ND 1.26
Zinc 14.12 0.00 1.00 0.71 0.00 1.00 0.00 14.12 14.12 0.63
*Use MDL if the blank corrected value is <MDL
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Metals Laboratory Data Summary

o Y Total Front Haif Plus Back Half Metal Cajculation
Py
Client: H. Kramer ND-Vaiue Below Minimum Detection Limit - listed by DAT as ND
Lacation: Chicago, IL J-Value helow LOQ but above MDL
Source: South Baghouse (Sample - Blank} less than MDL: use MDL
Date: 9M9/2013 FH = Front half, BH = Back half
Run #: 1 Final FH . Final BH
Biank Corrected Blank Corrected Total Metal
Sample Mass Sample Mass (M)
Metal {micrograms) {micrograms} (micrograms) MDL FH
Antimony <1.25 <1.25 <2.50 1.25 ND
Arsenic <1.25 <1.2% <2.50 1.25 ND
Barium 2,50 2.70 5.20 2.50
Beryilium <0.06 <(.06 <0.12 0.06 ND
Cadmium <0.63 <0.63 <1.26 0.63 ND
Chromium <0.25 4.56 <4.81 0.28
Cobalt 6.11 <0.63 <6.74 0.63 J
Copper 0.45 3.67 412 0.32
Lead 7.61 <1.25 <B.86 1,28
Manganese <(.63 1.66 <2.29 0.63 J
Nickel <0.63 2.87 <3.30 0.63 J
Phosphorus 175.30 310.34 485.63 2.50
Selenium <1.25 4.78 <6.03 1.2% ND
Silver <0.63 <0.83 «1.26 0.63 ND
Thailium <1.25 <1.25 <2.50 1.25 ND
Zinc 36.01 14.12 50.13 0.63

BH
ND
ND

ND

ND
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EEERE USEPA Method 2
T 95 Volumetric Flow Rate Sample Calculations (Circular Ducts)
Client: H. Kramer

Location: Chicago, IL

Source: South Baghouse

Date: 919720613

Run ¥ 1

Data input

Carbon Dioxide {CO;): 03 %

Oxygen (Oy): 205 %

Nitrogen (N,): 792 %

Fractional Moisture Content (B, ) 0.0281 dimensioniess
Stack Temperature {T,): 149.8 °F

Pitot Coefficient (C): 0.84 dimensionless
Average square root of AP (.9805 inches H,0
Barometric Pressure (P, ): 28.40 inches Hg

Static Pressure (S} -0.42 inches H,0

Stack diameter: 58.50 inches

Stack area (A): 193001 ft*

Sample calculations @ standard conditions (29. 92 mches Hg, 68.0 "F)

Dry motecular weight of stack gas:
28.868 Ib/lb-mole

M, = (0.44 x %CO, )+ (0.32 x %0, ) +(0.28 x %N, )

Molecular weight of stack gas, wet basis:

M, = (M, = (1-B,,))+ (18 xB,.) = 28.583 Ib/ib-mole
Absolute stack gas pressure;
hY
PP + ( S, J = 29.369 inches H,0
136
‘Stack'gas velocity:
[
T, + 460
=8549xC, x VAP x :W = 58.803 feet/second
V(P xM,)

Stack gas volumetric flow rate:
68,126 acfm

n

Q, = A, xV, x60

Stack gas volumetric flow rate, wet basis:

-
i 528°R -
Quy = Q> L[zg 92in. Hg \T +460J 57,906 scfm
I R 7
528°R ([P 3y
Q. =Q. x| ( g =
- “29.92in,HgJ (T, + 460 J} 60 3,474,355 scfh
Stack gas volumetric flow rate, dry basis:
Qs:c = st * (1 - Bm} = 56,282 dscfm
Qs = Doy (18, ) 480 = 3,376,809 dscfh

B-22
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E=E= = USEPA Method 4
T I Moisture Determination Sample Calculations

Client: H. Kramer
Location: Chicago, iL
Source: South Baghouse
Date: 9/19/2013

Run #: 1

Data Input:

107.625 ft’
1.002 dimensioniess
28,40 inches Hg
1.16 inches H,0

Volume metered (V,.}:

Meter calibration coefficient (Yah:
Barometric pressure (Py.):
Meter sampie rate (AH):

Meter inlet/cutiet temperature (T,.): 87.8 °F
Volume of moisture collected (V,.}): 62.8 milliliters
149.8 °F

Stack Temperature (T}

Static Pressure (St): -0.4 inches H,0

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F).
Volume of sample, dry basis: -

AM

[ 528 .0°R \}* Pyt | 102.427 dscf

H

o e 13.86 |
20929 )| ¥ Sae0 )

VMg, =V, xY,x

Volume of water vapor in sample:

3

Fractional moisture cortent of stack gas:

A\
B =g =
" (Vo + Vo) 0.0281 B,
Percent Moisture:
= 2.81 %

Yornaisture =B %100

Fractional molsture content of stack gas at saturated conditions:

Toewy = ((T, — 32)*0.5556) + 273 = 338.4 °Kelvin
PP+ -§~‘-~‘1x25,401 =
siwmtig) ( B 436 ) = 746.79 mm Hg
[ e et
g, - Yo ) erapas = 0.2476 %
Ps{mmhg} C=27.85
Percent moisture at saturated conditions:
FMOIStUFE, ey = Bygs * 100 = 24.76 %
Percent moisture used for emissions calcuwlations:
= 281 %

AR Environmental inc, Moisture Calculations B-2 3
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Climat; #. Kramer
Losation Chy L
Souree: S

USERA Method 29
Metals Emissions Calculation Summary

Date: SSRGS
Run 7. 4
Test Data input Metals Laboratory Analysis Weights (Mt
Baromelric pressure (Fo,1 7340 inches Hg Manganese (Bn) <401 ug
Htack pressure P ¥ inches Hg Abs.  [Antimony (8B} <255 wg
Tast langth {ok Arsenic {Ash <280 ug Mickel {Nif 2.8% ugy
Bample noely diameter (D) Barium (B8l 12880 uy Prosphiorus (PR 42434 ug
Bample aozzie ares (Sbl Heryltum (Bej: <347 ug
Brack wemperature [T, Cadmium {Cdh <179 ug Sotaaium {Sep: <57 vy
Volume mstersd (Vi) 0498 dsef Biver (Ag) <126 ug
Stack aas valocity 1V, ) 5597 fisec Chromium (Cri 2400 vy Thastium {Ti: <250 ug
Stack gas volumelric flow (G 3,414,128 dscfh Cobalt (Cof: <125 ug Zing {Zn}: 34.88 uy
Fractional Molsiure content (B,.) G048 % Coppar (Cul BE8T ug
Lead (Fo) 28848 ug
Sarmple calculations (i stendard condiions (29 92 inches Hg, 68.0 7).
Pareont fsokinotic:
e gokinetic = 00048 x Vs (T, *460,' = 103,896 % Isokinetic
P,xVy xGx A, x(1-B_)
Metals concentration (mg/'decm):
TR, S
Sl Ve
{1.35.31dsef / dsom ) |
= <0.00135 mg/dscm Manganese (Mn)
= <0.00084 mgidscm Antimony {(Sb} =
= <0.00084 mgfdscm Arsenic {As} = 0.00096 mgidscm Nicke! {Ni}
= ¢.00470 mg/dscm Barium {Ba} = 0.14277 mgidscm Phosphorus (P}
= <¢.000604 mgl/dscm Berylium (Be) =
= <0.00128 mgidsem Cadmium {Cd} = <0,00293 mgldscm Setenjuns {Se}
= 0.00081 mgidsem Chromium {Cr} = <0.00042 mgidsem Sitver (Ag)
= 0.00231 mygl/dscm Copper (Cu) = <0.00084 myg/dsem Thaliium {Ti)
= 6.01173 mgidscm Zinc {Zn}
= 0.00964 mg/dscm Lead {Pb} =
= «<0.00042 mgidsem Cobalt (Co} =
=
=
Motols wtlon ( x90°° 7
14 ] 3
72205%1D Iy SM[)
LS.
vmald
= <0.0842 x 10 ib/dsct Manganese (Mn}
= <0.0525  x 107 Ib/dscf Antimony (Sbj =
= «<0.0525  x 107 ibidscf Arsenic (As} = 0.0598 x 107 ib/dsct Nickel (Ni}
= 0.2937  x 107 ibidscf Barium (Ba) = 8.9158 x 10™ Ib/dscf Phosphorus (P}
= <0.0025  x 107 ibidscf Beryltium {Be) =
= <0.0796  x 107 ibidscf Cadmium (Cd} = <0.1828 x 107 ibidscl Selenium {Se)
= 1.0504  x 107 ib/dsef Chromium (Cr = <0,0265 x 107 Ibidsct Silver (Ag)
= 0.14445  x 107 tbidscf Copper (Cu} = <0.0525 x 10 Ibidscf Thalfium {T1}
= 0.7328 x 10” ibldscf Zinc {Zn}
= 08019 x 107 ibidsef Lead (Pb} E
= <0.0265 x 107 Ibidsce Cobalt (Co) =
Motsls entission rata { k.
E, =Ch=xQ,,
= <0.000287 bt Manganese {Mn}
= <0.000178 Ib/hr Antimony {8b} =
= <0.000179 ibfhr Arsenic {As} = 0.000204 Ib/hr Nicke! {Ni)
= 0.000100 fbihe Barium (Ba) = 0.030413 to/hr Phosphorus {P)
= <(.000008 oihr Beryllium (Be} =
= <0.000272 ib/hr Cadmium (Cd) = <0.000623 bihe Selenium {So)
= 0.000172 fbthr Chromium (Cr} = «(0.060080 Ibfhr Silver (Ag)
= 0.000493 Ibihr Copper {Cu) = <0.00017¢ thr Thatliun (T
= 0.002500 ththr Zing {Zn}
B 0.002053 tbfhr Lead (Ph)
= <0.000080 bihr Cobalt (Co}

B-24
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Metals Laboratory Data Summary

SHt
W UAAEONSIN AL W NG
Client: H. Kramer ND-Vaiue Below Minimum Detection Limit - listed by DAT as ND
Location: Chicago, IL J-Value below LOQ but above MDL
Source: South Baghouse {Sample - Blank) less than MDL: use MDL
Date: 9/19/2013 FH = Front half, BH = Back half
Run #: 2
Front Half Metai Calculation
1 Value I Values Final*
FH Sample FH Blank A Value § % of FH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
(Mg} (M) (4 inch filter) Sampile {(Maw) vs 5% fvsil Used Sample Mass Sample Mass

Metal {micrograms) (micrograms) (micrograms) {micrograms) (micrograms} (micrograms} (micrograms) (micrograms) {micrograms) Sample MoL
Antimony 8.29 7.1% 20.62 0.41 0.41 2062 7.15 1.14 <1.25 1.25
Arsenic <1.25 0.00 2062 0.06 0.00 20.62 0.00 1.28 <1.25 ND 1.25
Barium 5.69 11.02 20.62 0.28 0.28 20.62 11.02 -5.33 <2.5¢ J 2.50
Beryllium «0.06 0.00 20.62 0.00 0.00 20.62 0.00 0.08 <0.06 ND 08.06
Cadmium <0.63 6.00 20.62 0.03 0.00 20.62 0.00 0.83 <0.63 ND 0.63
Chromium 6.19 5.44 20.62 0.31 0.31 20.62 5.44 0.75 0.75 0.28
Cobalt <0.63 1.01 20.62 0.03 0.03 20.62 1. -0.38 <0.63 HND (.63
Copper 3.67 1.55 20.62 0.18 0.18 20.62 1.65 212 242 0.32
Lead 42.56 21.08 20.62 213 243 20.62 20.62 21.84 2194 1.28
Manganese 1.7 1.26 20.62 0.05 0.05 20.62 1.26 -0.19 <(0.63 4 0.63
Nickel 2.82 212 20,62 0.14 0.14 20.62 212 0.70 06.70 0.83
Phosphorus 165.35 171.49 20.62 8.27 8.27 20.62 20.62 144.73 144.73 2.50
Selenium 11.02 11.83 20.62 0.55 0.55 20.62 11.63 -0.61 <1.25 1.25
Silver <0.63 0.00 20.62 0.03 0.00 20.62 .00 0.63 <0.63 ND 0.63
Thatlium <1.25 0.00 20.62 0.06 0.00 20.62 0.00 1.25 <1.25 ND 1.25
Zinc 25.58 5.24 20.62 1.28 1.28 20.62 5.24 20.34 20.34 0.63
*Use MDL if the blank corrected value is <MDL

Back Half Metal Calculation
| Value il Values Final*
BH Sample BH Blank 5 % of BH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected
(M) {Murn} Sample {Mus) vs 5% lvs il Used Sample Mass Sampie Mass

Metat {micrograms) (micrograms] {micrograms) (micrograms) (micrograms) (micrograms) {micrograms} (micrograms) {micrograms) Sample mMDL
Antimony <1.25 1776 1.00 0.06 0.06 1.00 1.00 0.25 <1.25 ND 1.25
Arsenic <1.25 0.00 1.00 (.08 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Barium 1148 0.00 1.00 057 0.00 1.00 0.00 11.48 11.48 2.50
Beryllium 0.16 0.43 1.00 0.01 0.0 1.00 0.43 -0.27 <0.06 J 0.06
Cadmium 416 3.51 1.00 0.21 0.21 1.00 1.00 318 3.16 0.63
Chromium 1.65 0.00 1.00 0,08 0.00 1.00 0.00 1.65 1.65 0.25
Cobalt <0.63 .00 1.00 0.03 0.00 1.00 0.00 0.63 <0.63 WD (.83
Copper 5.76 5186 1.00 0.29 0.2¢9 1.00 1.00 4.76 4.76 0.32
Lead 7.71 8.25 1.00 0.38 0.32 1.00 1.00 6.71 6.71 1.25
Manganese 3.38 Q.00 1.00 017 0.00 1.00 0.00 3.38 3.38 Q.63
Nickel 215 0.00 1.00 o.M 0.00 1.00 0.60 215 2.15 J 0.63
Phosphorus 204,37 322.35 1.00 14.72 14.72 14.72 14.72 279.65 279.65 2.5C
Selenium 7.45 0.00 1.00 (.37 0.00 1.00 0.00 7.45 7.45 1.25
Silver <0.63 .00 1.00 0.03 0.00 1.00 C.00 0.63 <0.63 ND 0.63
Thaltium <1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Zinc 14,54 0.00 1.00 Q.73 0.00 1.00 0.00 14.54 14.54 0.63

“Use MDL if the blank corrected value is <MDL
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Metals Labotatory Data Summary

E-,;:,-_:': w%?é% Total Front Half Plus Back Half Metal Calculation
Client: H. Kramer
Location: Chicago, IL ND-Value Below Minimum Detection Limit - listed by DAT as ND
Source: South Baghouse J-Vatue below LOQ but above MDL
Date: 9/19/2013 (Sample - Blank) less than MDL: use MDL
Run #: 2 FH = Front half, BH = Back half
Final FH Final BH
Blank Corrected Biank Corrected Total Metal
Sample Mass Sample Mass (M)
Metal {micrograms} {micrograms} {micrograms)
Antimony <1.25 <1.25 <2.50
Arsenic <1.25 <1.25 <2.50
Barium 2.50 11.48 13.98
Beryllium <(.06 <0.06 <0.12
Cadmium <0163 318 <3.79
Chromium 0.75 1.65 2.40
Cobhalt <(0.63 <0.63 <1.28
Copper 212 476 6.88
Lead 21.94 6,71 28.65
Manganese <0.63 3.38 <4.01
Nickel 0.70 2.15 2.85
Phospharus 144.73 279.65 424.38
Selenium <1.25 7.45 <8.70
Silver <0.63 <(0.63 <1.26
Thaltium <1.25 <1.25 <2.50
Zinc 20.34 14.54 34.88

MDL

1.25
1.25
2.50
0.06
0.63
0.25
0.83
0.32
1.25
0.63
0.63
2.50
1.25
0.63
128
0.63

EH

ND

WD

ND

ND
ND

BH
ND

ND
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E==== USEPA Method 2

Client: H. Kramer

Volumetric Flow Rate Sample Calculations {Circular Ducts)

Location: Chicagoe, 1L

Source: South Baghouse

Date: 91972013

Run #: 2

Data Input

Carbon Dioxide {CO,): G4 %

Oxygen {O;): 20.4 %

Nitrogen (N,}: 782 %

Fractional Moisture Content (B,,) ) 0.0494 dimensioniess
Stack Temperature (T,}): 1415 °F

Pitot Coefficient (C): 0.84 dimensioniess
Average square root of AP 0.8314 inches H;0
Barometric Pressure (P} 29.40 inches Hg
Static Pressure (S} -0.42 inches H,0
Stack diameter: 59.50 inches

Stack area (A,): 19.3091 ft'

Sampile calculations @ standard conditions (29.92 inches Hy, 68.0 °F):

Dry molecular weight of stack gas:
M, = (044 x %CO, ) +(0.32 x %0, } +(0.28 x %N, )
Molecuisr welght of stack gas, wet basis:
M, = (M, x (1-B,, )+ (18 xB,,)
Absolute stack gas pressure:
S
P, = Py +| =t
5 bar (1 3» )
Stack gas velocity:
»»»»»»»»» I(T, + 460)
§e———————
V(P xM,)
Stack gas volumetric flow rate;

Q, =A, xV, x60

k\Stackges volumetric flow rate, wet basis:

{ or
QW:OEKE( 52§R }x{/ P& -%
|\2092inHg )\ T, + 460 )|
[ 528°R ) P, Y]
=0 = ¢ I
Qo = f{QQ‘QZin,HgJX(T$+4BO I

‘Stack gas volumetric flow rate, dry basis:

Qg = st: >;:(1’ Bm)

Quy = Q *(1-B,,} %60

AR Ervvironmental;-ine Volumstric Fiow Calctigtion [Circuiar Ducts)

St

u

28.880 Ib/ib-mole

28.343 ib/ib-mole

29,369 inches H,O

59.905 feet/second

69,403 acfm

59,805 scfm

3,588,281 scfh

56,852 dscfm

3,411,128 dscfth

B-27
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USEPA Method 4
Moisture Determination Sample Calculations

Client: H. Kramer
Location: Chicago, IL
Source: South Baghouse
Date: GMO/2013
Run #: 2
Data Input:
Volume metered (V,,.): 105,826 ft7
Meter calibration coefficient (Yy): 1.002 dimensioniess
Barometric pressure (Py,): 29.40 inches Hg
Meter sample rate (AH): 1.24 inches H,0
Meter inletfoutiot temperature (T,): 85.7 °F
Volume of moisture collected {V,.}: 115.8 milliliters
Stack Temperature (7,): 141.5 °F

Static Pressure (St): -0.4 inches H,0O

Sample calculations @ standard candmons (29.92 inches Hg, 68.0 °F):

Volume of sample, dry basis:
p ,
528.0°R | [P+ 2H = 104.955 dscf

Vi =V XY x| T Bar | ke
My MXYGXLZQ 350 /xi\?:%%ag

Volume of water vapor in sampie:

3
_0.047071t Y, = 5.451 scf

wed mi i

Fractional moisture content of stack gas:

V,
B o= WL - =
- (Vms‘xd + szd) 0‘0494 Bwa
Percent Moisture:
Y%moisture =B, x 100 = 4.94 %
Fractional moisture content of stack gas at saturated conditions:
Toery = (T, —32)*0.5556) + 273 = 333.8 °Kelvin
S
Pgrm-kfg, """ Prae + 13, 6) % 25.401 = 746.79 mm Hg
wherg.
\3"[ ( Jt(*f,..q ﬁ}}‘ J A= 8,361
B, = M1 5216955 = 0.2003 %
Ps(:rmHg} C=27.65
Percent moisture at saturated conditions:
YomMOIStUre .y g = Bgs % 100 = 20.03 %
Percent moisture used for emissions calculations:
= 4.94 Y%

@ggircnmemzai inc. Moisture Caletlations
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R R B USEPA Method ?9
&= 56 5 Metals Emissions Caicutation Summary
SE5RE
Cient . Hepmar
Loeation Chicsgs, K
Source: il Baphouse
Datr:
Rur &
Test Data Input fotals Laboratory Analysis Welghts (M)
[Earometnie pressire (P10 IS5 inchas Mg Manganese Ak <3076 ug
Stack pressure (P) 28,56 inchas Hy Abg.  [Antinsony (Sbh <2655 ug
Test leagth (U 1800 minuioy Arsenic {Ash : Kok (M) 338 ug
Semple nozzie dizmeter (D) 1870 inches Bariam {Ba, <560 Prosphorus (PL 31534 ug
noezin aros (Sh): sosuiet W ‘Safy%iéum {Be) <0,120 ug
Stack temporsture (T} 155.0 F Cadmium (Cdj: 740 vg Sefenium (Seh: 18,728 ug
Yedume matered V.5 G5.051 deof Sitver {Agh <4768 ug
Stack gas velosity (V% 55278 fsec Chromicm (O} 12136 ug Thatfium {7 “2.500 uy
Stack gas volumetris flow (G0 3,184,813 dscfh Cobalt {Cof 187 ug Zine {2} 10372 ug
Fractionsl Moisture content (B} 0029 % Copper (Cul 5600 ug
Lead (Pb) 21584 ug

Sample calcolstions (O STandsrd Congiions (20,02 Inches Hg, 5.0 F):

Pearcant Isokinetic:

0.
“sokingtic =

0946 » M, x [T, + 460}

Motals concentration (mg/dssmyj:

L R T

Matals concantration { x10°° ib/dsef);

HHawan e

1]

<0.00097
=(.00082
<0.00315
<0.00004
0.00261
0.00446
0.00206

0.01018
0.00689

<0.0608
<0.0574
<0.1965
<g.0028
0.1630
0.2785
0.1286

0.6354
0.4300

Motals omissfon rate { 1}

R HB BN

# o

«<0.000163
<0.000162
<0.000622
=0.000009
G6.000516
0.000581
a.000407

5.002011
5.001361

BoxV, x@x A, x{1-B,.}

[oT—— ", S
B[,
L 35.31dscf { dsem /

mgi/dsem Antimony (Sb}
mgfdscm Arsenic (As) &
mgl/dscm Barium {Ba}

mgidscm Beryllium (Be}
myidscm Cadmium {Cd}
mgldsem Chromium {Cr}
mgfdsem Cepper {Cu}

4]

ououog

mgidscm Lead (Pb)
mafdsem Cobalt (Co}

{ 5 -2
{ 2205101 xm,]
Lo

o= Viur

i

x 107 thidsef Antimony {(Sb}
x 107 ibidset Argenic (As}
x 10 thidscf Barium (Ba}
X 107 ib/dsct Beryllium (Be}
X 107 iidset Cadmium (Cd}
x 107 ib/idscf Chromium {Cr}
x 107 Ibfdsef Copper (Cu}

#o8

Howonou

x 107 thidscf Lead (Pby
x 107 Ibfdscf Cobalt {Co)

E., =Ch =gy

=

tb/hr Antimony {8k}
ththe Arsenic (As)
flothr Barium (Ba)

ibifr Beryllium {Be}

ibihr Cadmium {Cd}

thihr Chromium {Cr}
ibihe Cepper {Cu)

#

B &g

tofnr Lead (Pb)
Ibftir Cobait {Coy

AP Envisonmmenial Ing,

Riathod 29 Aiti-Radals Cale Surmmary

102.489 %5 isckingtic

<0.00113

0.00124
0.11582

<0.00578
<0.0004¢€
<(.00092

0.03813

<0.0705

0.0776
T.2391

<0.3809
<{(.0289
<0.0574

23811

<0.000223

0.660246
0.022903

«(.001142
<0.000082
<0.000182

G.007535

mygldsem Manganese {Ma}

my/dsem Nicke! (Ni)
mgidsem Phosphorus (P}

mg/dscm Sefenium {Se)
mg/dscm Siiver (Ag)
mygidsem Thallium {T1}
mgidscm Zinc {Zn)

x 107 ibfdsct Manganese (Mn)

X 107 ibldsef Nicke! (Ni}
X 107 Ib/dsct Phosphorus (P}

107 ibidsef Selanium {Se)
x 167 [bidscf Sifver (Ag)

x 107 Ibidsc! Thatlivm (Ti)
x 107 ibfdsct Zing {Zn)

{b/hr Manganesse (Mn}

Ibihir Nicke! (Ni}
ibfhr Phosphorus (P}

tb/hr Selenium {Se)
Ibihr Silver (Ag}
ib/he Thaltium (T1)
Ibihr Zine (Zn)

B-29
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Client: H. Kramer
Location: Chicago, IL

Electronic Filing - Received, Clerk's Office : 01/13/2014 - * * PC# 1 * *

Metals Laboratory Data Summary

ND-Value Below Minimum Detection Limit - listed by DAT as ND
J-Value below LOQ hut above MDL

Source: South Baghouse (Sample - Biank) less than MDL: use MDL
Date: 9/20/2013 FH = Front half, BH = Back half
Run #: 3
Eront Half Metal Calculation
| Value il Values Final*
FH Sample FH Blank A Value 5 % of FH Lesser value Greater Value Blank Value Blank Corrected Biank Corrected
{Men) {Map} {4 inch filter) Sample {Mny) vs 5% tvs it Used Sample Mass Sample Mass

Metal fmicrograms) (micrograms} {micrograms) (mic rugrams) {micregrams} {micrograms} {micrograms)} (micrograms} {micrograms} Sample MDL
Antimony <1.25 7.15 17.59 0.08 0.06 17.59 7.18 -5.80 <1.28 ND 1.25
Arsenic <1.25 0.00 17.59 0.06 0.00 17.59 0.00 1.25 <1.25 ND 1.25
Barium 7.68 11.02 17.59 0.38 0.38 17.59 11.02 -3.34 <2.50 J 250
Beryllium <0.06 0.00 17.59 0.00 0.00 17.59 .00 0.06 <0.06 ND 0.06
Cadmium 6.47 0.00 17.59 0.32 0.00 17.59 Q.00 6.47 6.47 0.63
Chromium 10.31 5.44 17.59 0.52 0,52 17.589 544 487 4.87 (.25
Cohait 8.66 1.01 17.59 0.43 0.43 17.59 1.01 7.65 7.65 0.63
Copper 3.51 1.55 17.59 0.18 0.18 17.59 1.55 1.96 1.96 0.32
Lead 43.47 21.09 17.59 217 217 17.58 17.69 25.88 25.88 1.25
Manganese 1.61 1.26 17.59 0.08 0.08 17.59 1.26 0.35 «0.63 J 0.63
Nicket 2.84 2142 17.59 0.14 0.14 17.59 212 0.72 0.72 0.83
Phosphorus 43.57 171.48 17.59 218 218 17.58 17.59 25.98 25.98 2.50
Selenium 591 11.63 17.59 0.30 0.30 17.59 11.63 -5.72 <1.25 1.25
Silver <(.63 0.00 17.89 0.03 Q.00 17.59 0.00 083 <0.63 ND 083
Thallium <1.25 0.00 17.59 0.06 0.00 17.59 0.09 1.25 <1.25 ND 1.25
Zinc 62.06 5.24 17.59 3.10 310 17.59 5.24 56.82 56.82 063
*Use MDL if blank corrected is <MDL

Back Half Metal Calculation
{ Value {t Values Final*
BH Sample BH Bilank 5% of BH Lesser value Greater Value Blank Value Biank Corrected Blank Corrected
(M) {Mynu) Sample {(Mgn) vs 5% tvs i Used Sample Mass Sample Mass

Metal {micrograms) {micrograms) (micrograms} (micrograms) {(micrograms} ({micrograms) [micrograms) {(m icrograms} {micrograms) Sample MDL
Antimony 2.40 17.76 1.00 0.12 012 1.00 1.00 1.40 1.40 J 1.25
Arsenic <1.25 0.00 1.00 0.06 .00 1.00 0.00 1.25 «1.25 ND 1.25
Barium 6.06 6.00 1.00 0.30 0.00 1.00 0.00 6.06 6.06 4 2.50
Beryllium <0.06 043 1.00 0.00 0.00 1.00 0.43 (.37 <0.06 ND .06
Cadmium 1.10 3.5 1.00 0.06 0.06 1.00 1.00 0.10 =0.63 N 0.63
Chromium 7.26 0.00 1.00 0.36 0.00 1.00 0.00 7.26 7.28 0.25
Cobait 11.08 0.00 1.00 0.55 0.00 1.00 0.00 11.08 11.08 0.63
Copper 4.64 5.18 1.00 0.23 0.23 1.00 1.00 3.64 3.64 0.32
Lead 2.8G 8.25 1.00 0.14 0.14 1.00 1.00 1.80 1.80 1.25
Manganese 2,44 0.00 1.00 02 0.00 1.00 0.00 2.44 244 J 0.63
Nicke! 2.86 0.00 1.00 0.13 0.0¢ 1.00 0.00 2866 2.68 J 0.63
Phosphorus 304.59 322.35 1.00 15.23 16.23 15.23 15.23 269.36 289.36 2.50
Selenium 14.47 0.00 1.00 0.72 0.00 1.00 Q.00 14,47 14.47 1.25
Silver <(,63 0.00 1.00 0.03 0.00 1.00 0.00 0.63 (.63 ND 0.63
Thallium <1.28 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 ND 1.25
Zing 46.90 0.00 1.00 2.35 0.00 1.00 0.00 46.90 46.90 0.63

*Use MDL if blank corrected is <MDL
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H. Kramer
Chicago, IL.

Electronic Filing - Received, Clerk's Office : 01/13/2014 - * * PC# 1 * *

South Baghouse

41,537
3

Metals Laboratory Data Summary
Total Front Half Plus Back Half Metal Calculation

ND-Value Below Minimum Detection Limit - listed by DAT as ND
J-Vaiue below LOQ but above MDL

(Sample - Blank) less than MDL: use MDL

FH = Fron{ haif, BH = Back half

‘Final FH Final BH
Blank Corrected Blank Corrected Total Metal
Sample Mass Sample Mass (M)
Metal {micrograms) (micrograms) (micrograms)

Antimony <1.25 1.40 <2.65
Arsenic <1.25 <1.25 <2.50
Barium <2.50 6.06 <8.56
Beryilium <0.08 <(.06 <0.12

Cadmium 6.47 0.63 710
Chromium 4.87 7.26 12.13
Cobait 7.65 11.08 18.73

Copper 1.96 3.64 5.60
Lead 25,88 1.80 27.68
Manganese <0.63 2.44 <3.07

Nicket 0.72 2.66 3.38
Phosphorus 2598 289.36 3156.34
Selenium <1.28 14.47 <16.72
Silver <0.63 <0.63 <1.26
Thallium <1258 <1.25 <2.50
Zinc 56.82 46.90 103.72

MDL

1.25
1.25
2.50
0.06
0.83
.25
0.63
0.32
1.25
(.63
0.63
2,50
1.25
0.63
1.25
0.63

Sample

KD
ND

KD

ND
ND

BH
ND

ND

Gor G

ND
ND
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E==FE USEPA Method 2
SEESE Volumetric Flow Rate Sample Calculations (Circular Ducts)
Client: H. Kramer

Location: Chicago, IL

Source: South Baghouse

Date: Y20/2013

Run #: i 3

Data Input

Carbon Dioxide (CO,): 0.2 %

Oxygen (O.): 207 %

Nitrogen {N,}: 79.1 %

Fractional Moisture Content (B} 0.0285 dimensionless

Stack Temperature (T,): 1550 °F

Pitot Cosfficient (C): {.84 dimensionless

Average square root of AP 0.9018 inches HO

Barometric Pressure (Py,,): 29.81 inches Hg

Static Pressure (S,) -0.45 inches H,;0

Stack diameter: 58.50 inches

Stack area (A,): 19.3091 /°

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 °F):

Dry molectlar weight of stack gas:

M, = (0.44 x %CO, } +(0.32 x %0, ) + (0.28 x %N, )

Molecutar welght of stack gas, wet basfs:
Ms = (Mﬁ X(‘1“B%))’V‘(18 XB\«&)

Absolute stack gas pressure:

S
+\136}
Stack gas velocity:
(7.5 260)
V, = 8549><C szﬁP w
\'; (P, xM,)

‘Stack gas volumetric flow rate;
Q, = A, xV, x80

Stack gas volumetric flow rate, wet basis:
528°R by
Q. =Q,> 1
o ﬂ’[(2992W1HgJ (T, +450J§

(( 528°R ‘
a, =a, x|
- axtizggman \T, +450H 6o

Stack gas volumeftric flow rate, dry basis:

Qs!d = Qw‘ X{j "BWBJ

Qg =G, x(1-8,,1x60

B-32

AR Environmental, inc Volumetric Flow Caleulation (Circular Ducts)

28.860 Ib/ib-mole

28.540 Ib/ib-mole

29.577 inches H,0

55.276 feet/second

64,040 acfm

54,346 scfm

3,260,764 scfh

52,744 dscfm

3,164,613 dscth
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S=EEE USEPA Method 4
Moisture Determination Sample Calculations

Client: H. Kramer
Location: Chicago, IL
Source: South Baghouse
Date: 9/20/2013

Run #: 3

Data Input:

Volume metered (V)1

Meter calibration coefficient (Y ):
Barometric pressure (P,,.):
Meter sample rate (AH):

100.400 ft
1.082 dimensicnless
29.61 inches Hg
1.02 inches H;0

Meter inlet/outiet temperature (T} 887 °F
Votume of moisture collected (V,.): 62.0 milliliters
155.0 °F

Stack Temperature (T,.):

Static Pregssure {St): -0.5 inches H,0

Samplé calculations @ standard conditions (29.92 inches Hg, 68.0 °F):
Volume of sample, dry basis:

7 AH A
28.0¢ | [ Sp— = A
Vi, =V, xY, x(%_ggm&)x{ Po*iss l 96.051 dscf
FEN8S T, + 460
Volume of water vapor in sample:
3
Visa = go4707R * Ve = 2.918 scf
mi
Fractional moisture content of stack gas:
V,
B = o = 0.0295 B
(er.d + wad) ) e
Percent Moisture:
Yemoisture =B, x 100 = 2.95 %
Fractional meisture content of stack gas at saturated conditions:
Toony = ((T5 ~32)* 0,5556) +273 = 341.4 °Kelvin
N U
s{mmHg) \Pbar + 136 x 25.401 = 752.12 mm Hg
[ s ’”;"’\"’ whore:
M Fel)) | A= 8,381
Booo= V10 / B=1403.5 = 0.2805 %
Ps{mmHg) C=27 68
Percent moisture at saturated conditions:
Yomoisture, ... = B, x 100 = 28.05 %
Percent moisture used for emissions calculations:
= 2.95 %

AR Enviranmental inc. Maisture Calculations B 33
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/7«‘ Kmﬂjﬁ)/

@ Facilty

Date F-(¢- /3 ‘

Sampling Location G o 15 &ﬁgmﬁr@w

Inside of Far Wall to o

Outside of Port (Distance C) &L 7s in.
inside of Near Wall to -

Qutside of Port {Distance D) 227 in

Stack ID {Distance C- Distance D) s 7.5
Port Distance Downstreamn From D*siurbance 8} 252

tﬁQ\ n

Note: Sketch Stack/Ports/Control Device on Back of Form

Equivalent Diameters Downstream From Disturbance (B) =
{ Distance B / Stack 1D |

Equivalent Diameters Ubstteam From Disturbance (A} =
| Distance A / Stack 1D ]

Equivalent Diameter For a Square or Rectangular Stack =

TRAVERSE POINT LOCATIONS FOR CIRCULAR AND RECTANGULAR STACKS AND DUCTS

Disturbance

o ”ﬂ T Sampling
Ports

Disturbance

N

Va

LOGATION OF TRAVERSE POINTS i RECTANGULAR STACKS
CEMS®

2 4 4 § & 1 i ]

L BT SRR s 4.3 T 63 56

RO E0 37k By wma i 188 6.7

A g3 S04 w17 o e L

7.5 KR

0L 5L 4.3 66,3 .0

AR T LN

LXK R 72X

93K ERY

wism i imbmiafwiml=iw
@

G4 4
*3 poiot CERS RATA taverse paind docasiners (vl or roctnguler s sound stacks)

DUCT DIAMETERS UPSTREAR FROM FLOW DISTURBANCE (DISTANCE &)

T T

Port Distance Upstream From Disturbance (A [2xLxW)/(L+W)]
Equivalent Diameters Downstream From Dasturbance B) 2 20} -
Equivalant Diameters Upstream From Disturbance (A (20 5 PortID__{z _ in. {for monarail brackef specs.)
Number of Ports Used Traverse Poi nts ! Port Port Length Outsi de of Stack _ <2 “in. (for monorail bracket specs.)
1 2 3 4 5 6 L Prackars welterd Py
T b
Port Fractional | Stack Product of Port Traverse Point & s WS &4
Traverse % of LD. Columns 2 Depth Location From LOCATION OF TRAVERSE POINTS I CICULAR STAGKS
Point Stack LD, and 3 Cutside of Port — .
Number | (frac.%) | (inches) ({inches) {inches) | (Sumofdand5in B S S
] A inches) TR TR Ws 83 &7
e lee| Jys 1 72s | 5o s
2 7 OER | 3 Gy i i 5 2
3 Gyffg f /Zﬂp-‘ F2Z ? BE :ﬁ iﬁﬁ ;ii
T o7z 1053 279 ; T 0T
G IZE ISAE . -
6 l@35¢ 2/ 5 23443 7 5
. éif** 783! F2 56 = A
8 O350 | | Y963 He 5%
g o523 { '7‘ Tz ST 99 DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE” (DISTANCE )
10 o8y Gef 2R It 10 15 20 25
1 %> | L. | S92/ 57 7¢ A e
% 12 2 977 ~ 5%,* 25 M/ é”a 5d A0F"  HIGHER NUMBER IS FQR 1
RECTANGULAR STACKS O8 DCTS

For Stacks / Ducts = 24 inches 1D — No traverse point shall be

from stack wall

located less than 0.5 inches
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IMPINGER RECOVERY DATA SHEET

Company: 4 Lrewer Date Set-up: G 5173
Location: ChiCe < Ti Test Date: e
Source: Sl 1 Date Recovered: V)V 00
Run No.: S 20 - 2 USEPA Method: A
Corresponding Filter Wgt: QI O
Filter Container No: G
Measurement Method: Weight or Volume
Initial Final Difference Sample
Impinger wtivol wtivol wiivol Container
Impinger No. Contents gfmlL gimL g/mL No.
— . s}
1 S/ 1. (0om 62%7@ F25.0 B
‘ « oI
2 S/ fI0) 100m1 ““:79:3‘ 2 ?3% O{ (8 {
3 Lopn, 6059 O35 0-%
'
- . i 7 3 - o
4 <6 766 Y 77072 A
5
6

FORM FOF 4007.00



Electronic Filing - Received, Clerk's Office : 01/13/2014 - * * PC# 1 * *

!{i
J!::i
it

&
i
o
o

i L HE

STACK GAS MOLECULAR WEIGHT FIELD DATA

COMPANY:
LOCATION:
SOURCE:
TEST DATE:

Run:

C,/«'fx”c“qﬁ?@ e
*’S & 7‘;\ {i{?@éé oS
PI43 - F50/03

Field Orsat Measurements

/

Run Clock Time: §62 -///¢/
Analysis Clock Time: ;44 ¢

PARAMETER #1 #2 #3 Average
Carbon dioxide 03 o 3 o3 0 3
Oxygen 206 20,5 20, 20 5
Nitrogen (by difference) ZG A
Run: 2
Run Clock Time: /205 -/S715
Analysis Clock Time: ; F5¢
PARAMETER #1 #2 #3 Average
Carbon dioxide ZAE 0. L/ g, Y O,
Oxygen 204 20.Y 20,4/ 0.4
Nitrogen (by difference) A9 >
Run: 2
Run Clock Time: 7 3 ~ & 40
Analysis Clock Time: /55¢
PARAMETER #1 H#2 #3 Average
Carbon dioxide 2 a0 229 @ 2.
Osygen 0.2 ROFE | 07 |20 F
Nitrogen (by difference) 29, |

STEGSWYI.DOC 1998
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VELOCITY TRAVERSE
AND
CYCLONIC FLOW VERIFICATION

— v —— E
o
W W W A
P eIRONMENTAL O INC.
PLANT K [
DATE GR35~ 13

LOCATION _ (4 cayo, TL

SOURCE Soutle B bt

STACK D 24

PROBE #/TC # =L oS

BAROMETRIC PRESSURE, in. Hg 29495

OPERATORS 24 744

RUN NO. _¢g oL onc
STATIC, in. H,0 __~

SCHEMATIC OF TRAVERSE POINT LAYOUT

RUN NO.

STATIC, in. H,0

START: STOP:

PRE-TEST: POST-TEST:
TRAVERSE | VELOCITY | STACK | YAW
POINT | HEAD, AP | TEMP. | ANGLE
NUMBER | (inH,0) | ¢ |
AVERAGE

START: /(3 /7 stop: /330
PRE-TEST: 1/~ % POST-TEST: */~ .
TRAVERSE | VELOCITY | STACK YAW
POINT | HEAD,AP | TEMP. | ANGLE
NUMBER | (in.H,0) (°F) 'y
/ 7
Z 7
3 o
i A
5 o
& )
7 ¥
% 3
7 &
[d 7
77 e
/2 ]
| 2
ra 2
k4 7
¥ k1
bl J
& o

Z N
% /
& &
4 2
il i
[ 4
AVERAGE gﬁ;; v

B-48

Farm FDF 4005.00
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TEERE |
FOGITIVE OR SMOKE EMISSION INSDECTION
OUTDOOR LOCATION
coupany H. kAR MER OBSERVER_ARURY (527 p¥pp i
] -
rocarron Qi cpby  PL RFFILIATION ALT Elvigpstmesic, sxe
COMPANY REPRESENTATIVE paTE A/ /i3
SKY CONDITIONS QVANCAST WIND DIRECTION __ CAe
PRECIPITATION |iwwt relin WIND SPEED
LIS

INDUSTRY /YL 14 fer g PROCESS UNIT PP TH BR6 M. RFHYJ |

. 7 2 .

Sketch process unit; indicate observer position relative to source and sun;
indicate potential emission points and/or actual emission points.

N
o8 ~
w ﬁ 2
i
o0’
P ARSIV A
OBSERVATIONS Observation Accumulated
period emission
’ Clack duration time
time min:sec min:sec
Begin Observation Cfrq -0¥x
Ad. oY o100
O3~ 0fs T AL o2 Ond
04 0% 07 222200 .00
Ind Observation A/ ~ l/‘é Obﬁéf') &“?’5;)
e
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APPENDINC

H. Kramer & Company: Chicago, IL
North and South Baghouse Stacks
Test Dates: 9/17 - 9/20/13

Lahoratory Data

840-18





