
'·· 

--- ---------- ---- -- ----1.=5'1 ..-~ .... -m. 

FIELD DATA 
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Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

lmpinger 
Contents 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: 
USEPA Method: 

Corresponding Filter Wgt 
Filter Container No: 

Measurement Method: Welgbt or Volume 

Initial Final 
wt/vol wtlvol 
g/mL g/mL -

TtJ5~ tf -:fo '-(,]> 

1 !Ji,, 

t[o;i G. 
life, 3 -:; 6:;-, 

.? 

Difference 
wtJvol 
glmL 

-f. I 
il. 

J . \ 

Sample 
Container 

No. 
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FIELD DATA 
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.,Viii!R.CNMENT~L Y M:. 

Company: 
Location: 

Source: 
Run No.: 

lmplnger No. 

1 

2 

3 

4 

5 

6 

IMPINGER RECOVERY 'DATA SHEET 

II /I;Q~~ Date Set-up: 
eh';~ :tL- Test Date: 

. If' . 
/JEll"~ (>~ ~~e. Date Recovered: 

j '1--::-r--VJJ~ USEPA Method: 
Corresponding Filter Wgt: 

Filter Container No: 

Measurement Method: Weight or Volume 

Initial Final 
lmpinger wtlvol wtlvol 
Contents g/mL glml 

;"V /t.J 0 .-• .j We ft-Jtf.)_ (i;l.D 

t"V /tJO,"; !7/v ~· cgr;Lf{ 6g(;.:;, 
111- C11, 2._ fa )D/1 

~](X73 SG- 13/.1 =t~S ~ 5 

tf ... i'- (:3> 
q_ t-:t-- !3 

--q- t:r-t3 
oz.q 

:l!Jtq.s-
s:2~+ 

Difference 
wtlvol 
g/ml 

1(. ~ 

c.q 
-0·3 
r?;. b. 

Sample 
Container 

No. 

-, J c·\ l) . ..J 

FORM FOF 4007 .JO 

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



----.---~·:·~s:~ ·.---­- ......... -~~.._~~ 

FIELD DATA 

~~ ... ~T ·*·~~~c ~~:~~~~~!~s= ·;·.. ~- :::::~~~~G ;~~ ~;~~I~··:S'ii!!J'"'' ' "'" ' W''"" .. ,,., j LOCATiO~ -~~()Sf~ .. '.\.. .. , ...SS!JME!l.MOIS'ItJRE.% ,,~ ·- t.,4STERH.. - '·~ t PH-i ... ::;:;:q-;-: :· .... 
~ .,. ·~ C,,AC'T'Oit K -- ~ .• 

·;I , • , Y, FACTOll ~ 
''' ·... PUOTNO. 
' I TOTN. I m&l • -~ ~ 

t • CFIOS3 .S!C'nON 
,.,.ARl'T:>•E . . UIST=::,~,..---

... • . lMrlN(;t,ll '! 
-~~ Al'XIliAJIV I OIITL£T . I'U~P 
~.P TF."tf'. I Tf • .'>tl'. I VA<:Vt:"i 

(ll~)' ,, . ., 'I' , .... "rl 

7'\1\C 1tTl·.l 1i"I-.SS ... Til\-J J ·~--l 1 .... rr.s - _'l:-1~~-Ts-s:rcb.S-LM-_:_· _r.-=-----T~5j-T~sr·T---_-_LSt i _1 

.5~lV_._I_I) _ _::j_ __ ,~rrbl J_j.t 1 ~J_L_}_~t·r.)o ,_,t.b.ll Lh_~, 1. 1 ~'i'11 ~:t~ 1 , ':lT 1 1 
bD':l.S! H .i~~_,5 .. 1 _ rlfl1 J .1\~. I .. ··1 l.l .. ll.~q_··rs-~~·,--17"~~ ·r-- ·1 ~SJ I ~51 I I Si 
, f 6 -J . .z· -T --~ 0 -· I . T \ 5'S 1 : '1>'5 I .. r I' I -. :T ·r.or-T-ST~t:~----r·-ro--~J __ _ l .21[-J-_i~r- l I S~ I T 
!5- \ _,--- TTlS I ·~:I 1) T -~6 ~---~---~ i.o .. LLO 1579 .lt.\~ 1_7~ _ _I _ ! ~'17_ J ~~~T--- -- r ~'5- --{ -J 

"%)_S ___ : .t-- -~ '\5·.·1 _\\1~~ L.~" I . -1 i.\ _l-1.1_1_! '\t.i:{)'.i'T'tO --~~-----1.-~')i I .i5n f ~ . .6:.'0 L 1 
'"51.h5L.5- ·~-~- -·· fUl£_1>117~ I -~-1·1.1 -11.11 I5~J,QSJ11 1.. f . .1S1 I ::,s\"'T _________ ;---=_~ 
~ -L=.'f·--r-till·J~r- -- --·-·mn;· ---I. ~\-~~-:-=--=1-f~l .1 r.rLJI~~-~b 1·11- 1. 1 :!))r!-J-~st- T-- 1 ~~ 1 ' 
(\{7.Jj_~·:r_--t_b.?..ri ____ ~-_T:lt~ 1. ·"!:!Lt .. -~-~ .. , ,:r -T·rii-·rs«n .. Jrt;--r7,-- -~--- ··· l :;~:;:;) 1 ;)51 ,. 1 t .. tJ 
tll5'T.~~-~-7s.n ---:lTI_\\_ I. :tt~ I .. -1 L_q_ ~J_L03_l.hno..7~ l7L _ J _ . L::nl_llSJ I --~--n --T -~ 

-q'[h,s \ __ ,-- i K~'r I r\l) - Liq I _ - 1- \ .o -.J 1".~1 I -~Ot.f,~\fl '11- T ~~--- F2st 1: l 5.1 I ~-~ 1. ~ I _ _l_ 

~!o'i/lt\~L]r---\- -~1(,1~'] __ - m 'ruo LJ;r - I -- ~-, '·"' . .ll~lf} 166qplp60f.'l~l''it ; I,_ .. 1: ::t\\1 J. 1.SI··· I I bL .I J 
1J.l).S t_rr· l_'lL~_-L _- -i..[ln___u:t· _--l-~-MI'rL"\ ; J ., \4! I bn}lcr--· 17:2 : I.. -. H 25l7 I ~SI T-- -~- ~o _ r 1 
·cnR I ru--- I -,~_--T· _ _-~.-._Dl"\ ___ LLl-- 1----=:-Tif.\{ U r.\b I &1lL1l I "71 ·1.. - ~~~'\.5 I ~SJ ~--- -·---l-60 ·.1 l i 
~r9J'D.5 I . ,.... I n~ .. l)T -~.TT<-fl- r:eo-"'T" __ n I~ 'd L~h I t->3.1,1-.- I 7:'1 I . 11• ).S I l <~.\ I -~be 

·iHfr .\ 11''~ 1 d >.D-~1- --;~rT17 IX\ l _ n 1 .~ 11 Ub I 1~ 2t.:~5 1"'7~ I _ ! ~~S!'J I ~$1 I I 6 
tff\!f~ -! ~.:r--rt~'tS"I -_~_Tl'~T ---~_.~ _ L ·- i1 f:t1--'TT.O~ :-r~;~_,tf'-TlS----:-1-· .-~~-r.JSi l '4SJ ! l J..2.. I I 1 

!1 _L. f ---~ \r:s.~ __ .. 1- ~7llJ.I"{ L}li:n I .. 11 .~rt :_Lq~ I n6.0:'-:- I 7t1· :1 . I ~5\ L 2$ f ! I L l I I 1 

5-rt~.s L s -n-1 [l.l:t~l 1rr4~ 1"1ls----r Tl LL ~U;os I tql.o,· I 77 . :1. -- I ~5.! L~SJ I I TI 
~Li__L ... K-=.L 1so.:r_ __HT\{\.\ L .. KB -1 -- _ 1.] Li_ JL LO~ I b<ft-=>!f 1·77· .I _ -.. ·- I 25) [_ ~ 

1'\ \_1 

,_ 
trd5.51_ J-· 1 •:gz:r ____ tntts r _ _sr~-~- _. -;1 Lo iL 1:0:;,. · 1 b4lL3'r-f7~---T-~---.-. T--~so -L .l.~ b6 l ' 

;·ro~) I _j-· I Jll)~5_.r- _ll'N~ I~ I _ .... :! f,O -1. r:n- Tt.5t"70""-'1~7f'--l'~---,--~ T"..)c,.) L :~$'J ~ - l' 1 
LC.'it-S_L_.r---1 !"7i..5T-- _HTI.{!1 - r·..s~- ! .. "f t.C5 J].(;~Y_[_b~?:V- I ~·1- -r:- ·- l.~'tCf l iiS.l. 

~~r5~ L __ ---1 ,\$o_.:r _lr. ... --- _ .1~·- 1.;·-=----r v - 1 bb'".l.IooJ.,- ·, 1.1. 
~~q.c ~5\.0 £6~ JMt~ i 

J 

- ! _Q.,_ 

. i·;~~~l .:;_;;.- ' w. \'::~': 
ml&'l!l.&DL&.Rru.lf·_ : ~·- _ . • j :~. 

._..•l 

!.!_ 

. t't~x "REf'X 1 
__ lsYSTEMPIU'.: Q,Qf~ CfM@IS''Ift' 

---- 1 
1'051:, _Q@ CFM~IS"H~I 

i 
PITO'I' PIU:: V- <rK ® > J"R,O I 

P0$1': =t%'- at<®> l"H,O I 

Fou" roF 400:l o~ 

I 

\ 
l 
1 . 

\ 
I 
\ 

' ~ 

\ 

I 
I 
I 

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



------- ------.,.,- _..,.,----........... -__ ._.-.......... 
"f!!"'ENV/IIOMIENrAL Y INC. 

Company: 
Location: 

Source: 
Run No.: 

lmplnger No. 

1 

2 

3 

4 

5 

s 

IMPINGER RECOVERY DATA SHEET 

1/ ham~ . Date Set-up: 

lmpinger 
Contents 

Test Date: 
Date Recovered: 
USEPA Method: 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Weight or Volume 

Initial 
wtJvol 
g/mL 

~Cfl{e7J 

7 )1/. q 
G63.1 
7~~)_ 

Final 
wtlvol 
g/mL 

·1£_s. o 

·:r '3d. 6 

1 

Difference 
wt/vol 
g/ml 

tO·~ 

::r. __. 

Sample 
Container 

No. 
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PlANT 
DATE 
LOCATION 

SOURCE 

BAROMETRIC PRESSURE, in. Hg 

OPERATORS L.P d/:T 

RUN NO. C c_.k:(tJ "11=­
STATIC, in. Ko ---­
START: .....:_..l,..::;_.lo;t---

TRAVERSE VELOCITY 
POINT HEAD,.tlP 

NUMBER (ln. H20} 
I 
2 
1 
t-{ 
b 
& 
7 
¢ 
<::1 

I(J 
( 

I~ 

I 
].. 

!J 
q 
<> 
6 
7 

f7 

/0 
II 
/-:1-

AVERAGE 

STACK 
TEMP. 

{"F) 

YAW 
ANGLE 

(") 
q 
r; 
(( 

~ 
'2 
2 
0 

( 

t..f 
t:; 
c 
t:;"' 

2 
lj 
'-1 
3 
y 
2 
.:4 
2.. 
r_ 
6 
)I 

.~ 

b-1 'V 

f !)(_ 

VELOCITY TRAVERSE 
AND 

CYCLONIC FlOW VERIFICATION 

SCHEMATIC OF TRAVERSE POINT LAYOUT 

RUN NO. ___ _ 

STATIC, ln. H20 ---
START: ___ _ STOP: ___ _ 

PRE-TEST:---- POST-TEST:---

TRAVERSE VELOCITY STACK YAW 

POINT HEAD,llP TEMP. ANGLE 
NUMBER {in. H20) ("F) ("} 

AVERAGE 
FDF 
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COMPANY: 
LOCATION: 
SOURCE: 
TEST DATE: 

Field Orsat Measurements 

Run: I 
Run Clock Time: 

Analysis Clock Time: 

PARAMETER 
Carbon dioxide 

Oxygen 

Nitrogen (by difference) 

Run: 2 
Run Clock Time: 12_3:>--1~4 3 

Analysis Clock Time: I~ 2..5 

PARAMETER #1 
Carbon dioxide ~} 
Oxygen )_{)I ( 

Nitrogen (by difference) 

Run: 3 
Run Clock Time: 1 tf 75 

Analysis Clock Time: 

PARAMETER 
Carbon dioxide 

Oxygen 

ogen (by difference) 

STKC'.I>'W1.00C 

#2 

t/5 
2o.t; 

#3 Average 

02 0. 3 
2/J,C 2(},' 

LCZ_I 

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



-- ---- ----- -........... - .......... -- _ ___. ... ------ .... --------......... 
"ffi'F:NVIRCNMENTI<L Y b"'C. 

Company: 
Location: 

Source: 
Run No.: 

lmplnger No. 

1 

2 

3 

4 

5 

6 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: 
USEPA Method: 

~:=...::..:~~~----r:::;;;;;n ..... .., Filter Wgt: 

Filter Container No: 

Measurement Method: WeiQ.b!..QrVolume 

Initial Final 
lmpinger wtlvol wtlvol 
Contents g/mL g/mL 

·"""'"lf'vk, ~<-1-Ci ..H.::t. 'I 
- I octrnv :5 I l6 J.J.~-3 

1 ¥ 

'i·?C-i ,j 

() 

----····--

Difference 
wtlvol 
g/mL 

Sample 
Container 

No. 
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Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: 
jJ;;;:z:; USEPA Method: --'--......._. _ _.__..;...,;;;o""""'"__.~-w .... c~o~re-sponding Filter Wgt: 

lmpinger 
Contents 

Filter Container No: 

Measurement Method: Weight or Volume 

Initial 
wtlvol 
g/ml 

Final 
wtlvol 
g/ml 

-~_1.-( 

~ lq. 

c~ {"1, I 

Difference 
wtlvol 
g/mL 

Sample 
Container 

No. 
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COMPAlU 

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

OBSERVATIONS 

Clock 

Observation 
period 

duration 
min: sec 

6o 

rv {) v 

Accumulated 
emission 

time 
min: sec 

~'"4-Lidl 401.2 0.0 

A-51 
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r!!NVfffONMt?NTAL ..,..-!NO 

APPENDIKB Rotarv Furnace 2: South Baghouse Stack 
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SUMMARY OF PARTICULATE MATTER TEST RESULTS 

Test Run 

Test Date 

Test Time 

Volume 

av. oF 

scfm 

Volume flow, dscfm 

Volume flow, scfh 

Volume flow, dscfh 

Moisture, av.% vol 

C02, av.% vol, db 

0 2, av.% val, db 

SamJ2le Train Data 

Time, min 

Volume, dscf 

Volume, dscm 

lsokinetlc Ratio, % 

Filterable PM collected2 mg 

Filterable PM collected, m g 

Concentration 

gr/dscf 

lb/dscf x 1 o·6 

Emission rate 

lb/hr 

Condensible PM collected 1 mg 

Concentration 

gr/dscf 

lb/dscf x 
Emission rate 

lblhr 

Concentration 

lb/dscf x 1 
Emission rate 

lb/hr 

· H. Kramer 

IL 

. South 

1 

9/19/2013 

08:07 11:14 

145.7 

58.489 

3,478,839 

3,392,407 

2.48 

0.3 
20.5 

180.0 

104.382 

2.956 

102.7 

1.33 

0.00020 

0.0281 

0.0953 

0.00030 

0.0422 

0.1433 

0.00049 

0.0703 

0.2386 

9/19/201 

12:05- 15:15 

137.8 

59.928 

69,429 

60,190 

57,284 

3,611,413 

3,437,048 

4.83 

0.4 
20.4 

180.0 

107.350 

3.040 

104.3 

0.92 

0.00013 

0.0189 

0.0649 

0.00073 

0.1048 

0.3599 

0.00087 

0.1237 

0.4249 

3 

9/20/2013 

7:30- 10:40 

1 

56.724 

65,717 

3,372,467 

3,283,285 

2.64 

0.2 
20.7 

180.0 

99.989 

2.832 

101.7 

1.16 

0.00018 

0.0256 

0.0840 

0.00065 

0.0926 

0.3040 

0.00083 

0.1182 

Average 

144.6 

58.380 

67,636 

58,126 

56,182 

3,487,573 

3,370,913 

3.32 

0.3 
20.5 

1.14 

0.00017 

0.0242 

0.0814 

3.77 

0.00056 

0.0799 

0.2691 

4.90 

0.00073 

0.1041 

0.3505 

B-1 
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ARI ENVIRONMENTAL, INC. 
USEPA METHODS 5/202- TOTAL PM CALCULATION SUMMARY 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 1 

11 i .805 te 56,540 dscfm 
FACTOR: Ts: 145.7 OF 

29.4 in.Hg Runtime: 180 minutes 
~H: U6 in.H20 Vs: 58.489 ttl sec 

Tm: 90.65 OF 29.37 in.Hg 

56.5 mi... Noz. diam: 0.188 inches 

M, total: 3.3 mg 

C02: 0.30 %by volume 

02: 20.50 %by volume 

VOLUME OF SAMPLE @STANDARD CONDITIONS, DRY BASIS 

Vmstd = 104.382 dscf 

Y""' 0.988 
VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 

VwstcJ 0.04707 X v,C 2.659 scf 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

x100 "' 2.48 % 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 
Total = 0.00049 gr/dscf 

""(0.01 

Total ;;; 0.0703 x 10.o lbs/dscf 

EMISSION RATE 
Total 0.2386 lbs/hr 

1.045 ton/yr 

ISOKINETIC SAMPLING RATE 

0/oiSO 102.74 %I 

A,= 0.000193 tt< Runtime= 180 minutes 
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ARI ENVIRONMENTAl, INC. 
USEPA METHOD 5 ·FILTERABLE PARTICULATE CALCULATION SUMMARY 

COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

yFACTOR: 

AH: 

Tm: 

Vtc: 
M11 front: 

C02: 

Oz: 

te 

29.4 in.Hg 

1.16 in.H20 

90.6 "F 
56.5 mL 

1.33 mg 

0.30 %by volume 
20.50 %.byvolume 

Q.: dscfm 

145.7 OF 
Runtime: 180 minutes 

Vs: 58.489 ft/sec 

P.: 29.37 !n.Hg 
Noz. diam: 0.188 inches 

ENGLISH UNITS 
(29.92 ln.H & 68 "F) 

VOLUME OF SAMPLE@ STANDARD CONDITIONS, DRY BASIS 

y = 0.988 
VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 

0.04707 x V..c 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 
Total = 

c. = (001543/ ~ 1 l Vmstd J 

= (2.205 1 ;;: 

EMISSION RATE 

104.382 dscf 

2.659 scf 

2.48 % 

0.00020 gr/dscf 

0.0281 x 10-G!bs/dscf 

= 0.0953 lbs/hr 
0.4173 tonlyr 

ISOKINETIC SAMPLING RATE 

%ISO 102.74 %I 

Runtime== 180 minutes 
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B-4 

ARI ENVIRONMENTAL, INC. 
USEPA METHOD 202 ·CONDENSIBLE PARTICULATE CALCULATION SUMMARY 

COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

y FACTOR: 0.988 
29.4 

AH: 1.16 
90.6 

Vic; 56.5 
N: 0.0000 

Vt: 0.00 

in.Hg 

in.H20 

"F 

mL 

mL 

dscfm 

Ts: "F 
Runtime: 180 minutes 
v.: 58.489 ftlsec 

29.37 ln.Hg 

Noz. diam: 0.188 inches 

mib: 2.15 mg 

mob: 090 mg 

m,: 2.55 mg ENGLISH UNITS 

m,: 1.45 mg (29.92 in.Hg & 68 oF) 

VOLUME OF SAMPLE@ STANDARD CONDITIONS, DRY BASIS 

v ( 528 'J 
ms!d 29.92 Vm y 

MASS OF AMMONIA CORRECTION 

Equation #1 me 17.03xV1 xN ;;; 

MASS OF THE FIELD BLANK 

Equation #2 = 

MASS OF INORGANIC CONDENSIBLE PM 

Equation #3 

TOTAL MASS OF CONDENSIBLE PM 

Equation #4 

TOTAL CONCENTRATION OF CONDENSIBLE PM • METRIC UNITS 

#5 

TOTAL CONCENTRATION OF CONDENSIBLE PM· ENGLISH UNITS 

Total ;;; 

(2 205x 1 c· Total 

EMISSION RATE 
pmr Total 

ISOKINETIC SAMPLING RATE 

104.382 dscf 

0.00 

3.05 
2.00 

2.55 

2.00 

mg 

mg 
mg @ max allowable 

mg 

mg 
max. blank 

0.0192 mg/dscf 

0.00030 gr/dscf 

0.0422 x 10~ lbs/dscf 

0.1433 lbs/hr 
0.6276 tonlyr 

102.74 %I 
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COMPANY: 
LOCATION: 

RUN NUMBER: 

BAROMETRIC: 
STATIC PRES: 

STACK TEMP: 
SQ.RT AP: 

ARI ENVIRONMENTAL, INC. 
FLOW RATE CALCULATION SUMMARY 

in. Hg 
-OA2 in.H20 

145.7 °F 

in.H20 

SOURCE: 
TEST DATE: 

STACKDIAM: 
C02: 

Inches 
0.30 "Ia by volume 

20.50 % volume 
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8-6 

COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

y FACTOR: 

BAROMETRIC: 
STATIC PRES: 

STACK TEMP: 
SQ.RT aP: 

AH: 

VOLUME OF SAMPLE 

ARI ENVIRONMENTAL, INC. 
MOISTURE CALCULATION SUMMARY 

29.40 in. Hg 
~OA2 in.H20 
145.7 "F 

0.9591 in.H20 

.16 in.H20 

STACKDIAM: 

METER VOLUME: 
METER TEMP: 

LIQUID COLL: 

C02: 

02: 

90.6 OF 
56.5 milliliters 
0.30 % by volume 

20.50 %by volume 

@ STANDARD CONDITIONS, DRY BASIS 

( 104.382 dscf 

y:::; 0.988 

VOLUME OF WATER IN SAMPLE 
@STANDARD CONDITIONS 

56.5 mL 

FRACTIONAL MOISTURE CONTENT Of STACK GAS AS MEASURED 

FRACTIONAL MOISTURE CONTENT OF STACK GAS@ SATURATION 

S.V.P. := 6.85 in. Hg 

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS 

2.659 scf 

0.0248 

0.2332 

0.0248 
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ARI ENVIRONMENTAL, INC. 
USEPA METHODS 5/202- TOTAL PM CALCULATION SUMMARY 

COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

Vm: 
yFACTOR: 0.988 

29.4 
AH: 1.22 

87.4 

VIc: 115.7 
Mn total: 6.0 
C02: 0.40 
02: 20.40 

ln.Hg 

in.H20 

"F 
mL 

mg 

%byvolume 

%by volume 

y 0.988 

Runtime: 

V,: 

Noz. dlam: 

VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 
= 0.04707 x \lie = 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 
Total 

(0.01 

C's Total 

EMISSION RATE 
pmr= Total 

ISOKINETIC SAMPLING RATE 

%ISO 

An = o.ooo193 te Runtime= 180 

dscfm 

137.8 OF 
minutes 

59.928 ttl sec 
29.37 in.Hg 

0.188 inches 

107.350 dscf 

5.446 scf 

4.83 % 

0.00087 gr/dscf 

0.1237 x 10'6 1bs/dscf 

0.4249 lbs/hr 
1.861 ton/yr 

104.29 %I 

minutes 
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ARI ENVIRONMENTAL, INC. 
USEPA METHOD 5 FILTERABlE PARTICULATE CAlCULATION SUMMARY 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

Os; 57,284 dscfm 
yFACTOR: 0.988 Ts: 137.8 "F 

29.4 in.Hg Runtime: 180 minutes 
AH: 1.22 in.H20 Vs: 59.928 ftlsec 

87.4 OF 29.37 in.Hg 

Vtc: 115.7 mL Noz. dlam: 0.188 inches 

M, front 0.92 mg 
C02: 040 %by volume 

02: 20.40 %by volume 

VOLUME OF SAMPLE@ STANDARD CONDITIONS, DRY BASIS 

Pbar + 
l'iH 

y"' 0.988 
VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 

Vw&d ~ 0.04707 x v;c 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

-----""""--- X 1 00 
Vw&d + Vmstd 

::: 

ENGLISH UNITS 
29.92 in.Hg & 68 "F 

107.350 dscf 

5.446 scf 

4.83 % 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 
Total = 0.00013 gr/dscf 

=(001 

(2.205 1 = 0.0189 x 10-elbs/dscf 

EMISSION RATE 
= 0.0649 lbs/hr 

0.2844 tonlyr 

ISOKINETIC SAMPLING RATE 

104.29 % t 

An::: 0.0001928 ff Runtime 180 minutes 
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ARI ENVIRONMENTAL, INC. 
USEPA METHOD 202 ·CONDENSIBLE PARTICULATE CALCULATION SUMMARY 

COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

y FACTOR: 

AH: 

Tm: 

v,c: 
N: 

1 
0.988 

1.22 

87.4 

15.7 
0.0000 

in.Hg 

in. H20 
OF 

mL 

Vt: 0.00 mL 

57,284 dscfm 

137.8 OF 
Runtime: 180 minutes 

Vs; 59.928 ttl sec 

P,: 29.37 in.Hg 

Noz. dlam: 0.188 Inches 

m11,: 2.15 mg 

moo: 0.90 mg 

m,: 5.50 mg ENGLISH UNITS 

m0 : 1.60 mg (29.92 in.Hg & 68 •F) 

VOLUME OF SAMPLE STANDARD CONDITIONS, DRY BASIS 

( 528 ) 107.350 dscf 
= ,29.92 Tm 

MASS OF AMMONIA CORRECTION 

Equation #1 mc=1703xVTxN 0.00 mg 

MASS OF THE FIELD BLANK 

Equation#2 mfu mlb mcb 3.05 mg 
2.00 m max allowable 

MASS OF INORGANIC CONDENSIBLE PM 

Equation #3 m1 =m, me ::;; 5.50 mg 

TOTAL MASS OF CONDENSIBLE PM 

Equation #4 mcpm m, mo -mfb ;::: 5.10 mg 
max. blank 

TOTAL CONCENTRATION OF CONDENSIBLE PM· METRIC UNITS 

#5 = 0.0475 mg/dscf 

TOTAL CONCENTRATION OF CONDENSIBLE PM· ENGLISH UNITS 

= (0.01 Total 0.00073 gr/dscf 

(2.205 C' Total 0.1048 x 1tr"lbs/dscf 

EMISSION RATE 
pmr Total 0.3599 lbs/hr 

1.5765 ton/yr 

ISOKINETIC SAMPLING RATE 

%!$0 104.29 %I 

minutes 
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ARI ENVIRONMENTAL, INC. 
FLOW RATE CALCULATION SUMMARY 

COMPANY: H. Kramer 
LOCATION: 

RUN NUMBER: 

BAROMETRIC: 
STATIC PRES: 

in. Hg 
-0.44 in.H20 

STACK TEMP: 137.8 °F 
SQ.RT AP: 0.9849 in.~O 

SOURCE: 
TEST DATE: 

STACKDIAM: 

DRY MOLECULAR WEIGHT OF STACK GAS 

+ + + 

MOLECULAR WEIGHT OF STACK GAS, wet basis 

PITOT TUBE COEFFICIENT 

Cp (from calibration curve or geometric specifications) 

AVERAGE VELOCITY HEAD OF STACK GAS, in. H20 

1 n 
=- 'L ,j&p 

n i~1 

AVERAGE ABSOLUTE STACK GAS TEMPERATURE 

137.8 •F + 460 

ABSOLUTE STACK GAS PRESSURE 

p = p + Pstatic 
s bar 13.6 

STACK GAS VELOCITY 

v. (85.49)(Cr)(avgJAP) ~ 
~ P5 Ms) 

STACK GAS VOLUMETRIC FLOW RATE, actual 
60 X V5 XA 5 

Stack Area= 19.309 ff 

STACK GAS VOLUMETRIC FLOW RATE, 
standard conditions, wet basis 

= 

STACK GAS VOLUMETRIC FLOW RATE, 
standard conditions, dry basis 

= 

= 

= 

;;: 

inches 
by volume 

by volume 

28.88 lb/lb-mole 

28.35 fb/lb-mole 

0.84 

597.8 

29.37 in.Hg 

59.928 ft/sec 

69,429 acfm 

scfm,wb 
3,611,413 scfh, wb 

57.284 dscfm 
3,437.048 dscfh 

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



COMPANY: H. 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 2 

yFACTOR: 

BAROMETRIC: 
STATIC PRES: 

STACK TEMP: 
SQ.RT AP: 

AH: 

ARI ENVIRONMENTAL, INC. 
MOISTURE CALCULATION SUMMARY 

29.40 in. Hg 
in.H20 
OF 

0.9849 in.H20 
1.22 in.H20 

STACK DIAM: 59.50 inches 

METER VOLUME: 14.285 te 
METER TEMP: 87.4 °F 

LIQUID COLL: 15.7 milliliters 
C02: 0.40% by volume 

0 2: 20.40 % by volume 

ENGLISH UNITS 

VOLUME OF SAMPLE 
@STANDARD CONDITIONS, DRY BASIS 

y = 0.988 

VOLUME OF WATER IN SAMPLE 
@STANDARD CONDITIONS 

= 115.7 ml 

= 

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED 

FRACTIONAL MOISTURE CONTENT OF STACK GAS@ SATURATION 

S.VP 

S.VP. = 5.585 in. Hg 

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS 

107.350 dscf 

5.446 set 

0.0483 

0.1902 

0.0483 

1 
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ARI ENVIRONMENTAL, INC. 
USEPA METHODS 51202- TOTAL PM CALCULATION SUMMARY 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

Vm: 10648 Os: 54,721 dscfm 
yFACTOR: 0.988 150.25 "F 

29.61 in.Hg Runtime: 180 minutes 
t.H: 1.08 in.H20 56.724 ftlsec 

9U "F Ps: 29.58 ln.Hg 

VIc: 57.7 mL Noz. diam: 0.188 inches 

M0 total; 54 mg 

C02: 0.20 %by volume 

02: 20.70 %by volume 

VOLUME OF SAMPLE@ STANDARD CONDITIONS, DRY BASIS 

vms\d xVm :::: 99.989 dscf 

0.988 
VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 

Vwstd 0.04707 VIc = 2.716 scf 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

B,., = x100 = 2.64 % 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 

M ' Total ;:; 0.00083 gr/dscf 
cs = (0.01 

Vm:J 

Total 0.1182 x 10.6 lbs/dscf 

EMISSION RATE 
pmr Total = 0.3880 lbs/hr 

1.699 ton/yr 

lSOKINETIC SAMPLING RATE 

%fSO 101.68 %I 

An= o.ooo193 te Runtime 180 minutes 

2 
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ARI ENVIRONMENTAL, INC. 
USEPA METHOD 5- Fll TERABLE PARTICULATE CALCULATION SUMMARY 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

54,721 dscfm 
yFACTOR: 0.988 150.25 OF 

29.61 in.Hg Runtime: 180 minutes 
AH: 1.08 in.H20 Vs: 56.724 ftlsec 

Tm: 91.25 

v,c: 57.7 
Mn front: 1.16 

C02: 0.20 

02: 20.70 

"F 

mL 

mg 

"'lo by volume 

%byvolume 

Ps: 29.58 in.Hg 

Noz. diam: 0.188 inches 

ENGLISH UNITS 
(29.92 in.H & 68 °F) 

VOLUME OF SAMPLE@ STANDARD CONDITIONS, DRY BASIS 

y:: 0.988 
VOLUME OF WATER IN SAMPLE@ STANDARD CONDITIONS 

Vwftcd = 0.04707 x VJc 

FRACTIONAL MOISTURE CONTENT OF STACK GAS 

= 99.989 dscf 

2.716 scf 

2.64 % 

PARTICULATE CONCENTRATION IN STACK GAS ON A DRY BASIS 
" · Total 

"'(0.01543)l ~ J 0.00018 gr/dscf 

0.0256 x 10.., lbs/dscf 

EMISSION RATE 
= 0.0840 lbs/hr 

0.3678 ton/yr 

ISOKINETIC SAMPLING RATE 

%ISO 101.68 %I 

An= o.ooo192s fe Runtime= 180 minutes 

3 
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ARI ENVIRONMENTAL, INC. 
USEPA METHOD 202 CONDENSIBLE PARTICULATE CALCULATION SUMMARY 

COMPANY: 
LOCATION: 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

dscfm 

Vm: te "F 
y FACTOR: 0.988 Runtime: 180 minutes 

29.61 ln.Hg v.: 56.724 ft!sec 
AH: .08 ln.H20 P.: 29.58 in.Hg 

91.25 OF Noz. diam: 0.188 inches 

57.7 

0.0000 
0.00 

mr: 5.20 
mo: 1.00 

mL 

mL 

mg 
mg 

m1b: 

VOLUME OF SAMPLE STANDARD CONDITIONS, DRY BASIS 

vmsld = 528 ' I 
29.92) Tm 

MASS OF AMMONIA CORRECTION 

Equation #1 m~ 17.03 VT N 

MASS OF THE FIELD BLANK 

Equation #2 

MASS OF INORGANIC CONDENSIBLE PM 

Equation #3 

TOTAL MASS OF CONDENSIBLE PM 

Equation#4 

:::: 

:::: 

= 

TOTAL CONCENTRATION OF CONDENSIBLE PM· METRIC UNITS 

#5 ccpm 

TOTAL CONCENTRATION OF CONDENSIBLE PM- ENGLISH UNITS 

Total 

C' Total 

SSION RATE 
pmr Total 

ISOKINETIC SAMPLING RATE 

2.15 mg 

0.90 mg 

ENGLISH UNITS 

(29.92 fn.Hg & 68 °F) 

99.989 

0.00 

3.05 
2.00 

5.20 

4.20 

dscf 

mg 

mg 
mg @ max allowable 

mg 

mg 
max. blank 

0.0420 mg/dscf 

0.00065 gr/dscf 

0.3040 lbs/hr 
1.3315 ton/yr 

101.68 %1 
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ARI ENVIRONMENTAL, INC. 
FLOW RATE CALCULATION SUMMARY 

COMPANY: H. 
LOCATION: 

RUN NUMBER: 

BAROMETRIC: 
STATIC PRES: 

STACK TEMP: 

in. Hg 
-0.45 in.H20 

OF 
SQ.RT ~P: 0.9295 in.H20 

DRY MOLECULAR WEIGHT OF STACK GAS 

SOURCE: 
TEST DATE: 

STACKDIAM: 

MOLECULAR WEIGHT OF STACK GAS, wet basis 

+1 

PITOT TUBE COEFFICIENT 

AVERAGE VELOCITY HEAD OF STACK GAS, in. H20 

AVERAGE ABSOLUTE STACK GAS TEMPERATURE 

;;: 150.3 OF + 460 

ABSOLUTE STACK GAS PRESSURE 

Ps 
13.6 

STACK GAS VELOCITY 

vs (85.49)( CP )(avg.JAP)~ T~ 
(P5 J(M5 ) 

STACK GAS VOLUMETRIC FLOW RATE, actual 
o. 60 X Vs xAs 

Stack Area= 19.309 

STACK GAS VOLUMETRIC FLOW RATE, 
standard conditions, wet basis 

=( 
\. 

STACK GAS VOLUMETRIC FLOW RATE, 
standard conditions, dry basis 

= 

= 

"' 

"' 

59.50 inches 
%by volume 

by volume 

28.86 lb/lb-mole 

28.57 lb/lb-mole 

0.84 

0.9295 in. H20 

610.3 oR 

29.58 in.Hg 

56.724 Wsec 

65,717 acfm 

56,208 scfm, wb 
3,372,467 scfh, wb 

54,721 dscfm 
dscfh 

5 
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ARI ENVIRONMENTAL, INC. 
MOISTURE CAlCUlATION SUMMARY 

COMPANY: 
LOCATION: r"'~·~N~ 

SOURCE: 
TEST DATE: 

RUN NUMBER: 

FACTOR: 

BAROMETRIC: 
STATIC PRES: 
STACK TEMP: 

SQ.RT .1.P: 

&H: 

0.988 

29.61 in. Hg 
·OA51n.H20 
150.3 °F 

0.9295 in.H20 

1.08 in.H20 

STACK DIAM: 

METER VOLUME: 
METER TEMP: 

UQUIDCOLL: 
C02: 

02: 

91.3 °F 
57.7 milliliters 
0.20 % by volume 

20.70 %by volume 

ENGLISH UNITS 

VOLUME OF SAMPLE 
STANDARD CONDITIONS, DRY BASIS 

Vm ::: 99.989 dscf 

J 
y= 0.988 

VOLUME OF WATER IN SAMPLE 
@STANDARD CONDITIONS 

vw&d ""0.04707 vic= 2.716 set 

Vrc = 57.7 ml 

FRACTIONAL MOISTURE CONTENT OF STACK GAS AS MEASURED 

0.0264 

FRACTIONAL MOISTURE CONTENT OF STACK GAS@ SATURATION 

SVP. 
0.2559 

SV.P. = 7.569 in. 

FRACTIONAL MOISTURE CONTENT USED IN CALCULATIONS 
= 0.0264 
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SUMMARY OF TEST RESULTS 

LOCATION 

9/2013 3 3 
RUN NO 1 2 3 

-11:14 1 - 1 15 - 10:40 

Stack Gas Parameters 

149.8 141 155.0 1 
Velocity, av. 59.9 59.4 
Volumetric flow, acfm 68,126 69,403 64,040 68,765 
Volumetric flow, scfm 57,906 59,805 54,346 58,855 
Volumetric flow, dscfh 3,376,899 3,411,128 164,613 3,394,014 
Moisture, av.% vol 2.8 4.9 2.9 3.9 
Carbon Dioxide, av. % vol 0.3 0.4 0.2 0.4 
Oxygen, av.% vol 20.5 20.4 20.7 20.5 

Sample 

Time, min 180.0 180.0 180.0 
Volume, dscf 102.427 104.955 96.051 101.144 
Volume, dscm 2.901 2.972 2.720 2.864 
Front Half Lead, ug 7.608 21.938 25.880 18.475 
Back Half Lead, ug <1.250 6.710 1.800 <3.253 
Total Lead, ug <8.858 28.648 27.680 <21.729 
lsokinetic Ratio, % 102.4 103.9 102.5 102.9 

Lead Emissions 

Concentration 
gr/dscf <0.0000013 0.0000042 0.0000044 <0.0000033 
mg/dscm <0.00305 0.00964 0.01018 <0.00762 
X 1 O..e lb/dscf <0.0002 0.0006 0.0006 <0.0005 

Emission Rate 
lb/hr <0.00064 0.00205 0.00201 <0.001 

0:00 

Mr. Kevin Mattison of Division of Air Pollution Control 

ARI 
7 
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911912013 

011:07-11:14 

Environmental, ! nc 

Mass 

<3.700 
2.400 

<1.280 

28.641! 
<4,010 

SUMMARY OF TEST RESULTS 

911912013 
2 

12:05 ·15:15 

100.0 
104.955 

103.9 

Conc<ll'1tration 

<0,053 
0.294 

<0.00004 <0.003 
<0,00128 <0.080 

a oooa1 0.050 
<000042 <0.028 
0 00231 0.145 
0.00964 0602 

<().00135 <0.064 
0.00096 0.060 
0.14277 8.916 

<0,00293 
<0.02() 

<0.00054 <0.053 
0.01173 

Method 29 Metals Emissions Summary Table 

9/:l!ll/2{)13 

3 
07:30 10:4() 

1!10.0 
~0$1 

102.5 

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



<0.00086 
<0.00086 

0.00179 
<:0.00004 
<0.00043 
<0.1)011:\8 

0.00142 

<0.053l! 
<0,053l! 

0.1119 
<0.0026 
<0,0271 
<0,1035 

0.0887 

<0.1907 
<0.1451 

Metllfs emfulcm nrte ( lblhr}: 

<0.000182 
<0.000182 

0.000378 
<0.00(}009 
<0J)00()92 
<0.000350 

0.000300 

<0.000644 
<(!.000490 

USEPA Method 29 
Metals Emissions Calculation Summary 

mgldscm Antimony (Sb) 
mgldscm Arsenic (As) 
mgldscm Barium (Ba) 
mgldscm Beryllium {Be) 
mg/dscm Cadmium {Cd) 
mgldscm Chromium (Cr) 
mgfdscm Copper (Cu) 

mg/dscm Lead (Pb) 
mg/dscm Cobalt (Co) 

x 1ll"' ibldscf Antimony (Sb) 
x 10"'lb!dscf Arsenic (As) 
x 10"' lbldscf Barium (Ba) 
x 1ll~ lbldscf Beryllium (Be) 
x 104 lbldscf Cadmium {Cd) 
x 10'" lbldscf Chromium (Cr) 
x 10~ lbldscf Copper (Cu) 

x 10"'1bldscf Lead {PbJ 
x 10''Ibldscf Cobalt (Co) 

l02A21 

<0.00077 

<0,00114 
0.16741 

<0.00208 
<0.00043 
<0.()0086 

0.01728 

mg/dscm Manganese {Mn) 

mgldscm Nickel (Ni) 
mgldscm Phosphorus (P) 

mgldscm Selenium (Se) 
mgldscm Silver (Ag) 
mgldscm Thallium {TI) 
mg/dscm Zlnc (Zn) 

<0.0493 x 104 lbldscf Manganese (Mn) 

<0.0710 x 10"' fbldscf Nickel (Ni) 
10.4545 x 1{f' fbldscf Phosphorus (P) 

<0, 1298 x 1o·• lb/dscf Selenium (Se) 
<0.0271 x 10~ lb/dscf Silver (Ag) 
<(1.0538 x 10'' lbldscf Thallium (Tl) 

1.0792 x 10"Ibldscf Zinc (Zn) 

<0.00il16!1 

<0.000240 
0.035304 

<0.0(Hl43l! 
<0.!!00092 
<0.000182 

ll.tl03l!44 

lblhr Mangannse (Mn) 

lblhr Nickel (Ni) 
lblhr Phosphorus (P) 

lb!hr Selenium (Se) 
lb!hr Silvi!!l' 
tblhr Thamum 
lb/hr Zinc 

9 
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Client: 
Location: 
Source: 
Date: 
Run#: 

Filter Dlam 
Filter Diam 
"A value"= 

H. Kramer 
Chicago, IL 
South Baghouse 
9/19/2013 
1 
110.00 
4.33 
20.62 

mm 
in. 

ug/in. 

Metals Laboratory Data Summary 

NO-Value Below Minimum Detection Limit • listed by OAT as ND 
J-Value below LOQ but above MDL 
(Sample· Blank) less than MDL: use MDL 
FH = Front half, BH =Back half 

Front Half Metal Calculation 
11 Values Final* 

FH Sample FH Blank 5% of FH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected 
(M!h) (M!hb) (filter) Sample (M1,.b) vs 5% I vs II Used Sample Mass Sample Mass 

Arsenic <1.25 0.00 20.62 006 0.00 20.62 0.00 1.25 <1.25 NO 1.25 
Barium 6.05 11.02 20.62 0.30 0.30 20.62 11.02 2.50 
Beryllium <0.06 0.00 20.62 0.00 0.00 20 62 0.00 <0.06 NO 
Cadmium <0.63 0.00 20.62 0.03 0.00 20.62 0.00 0.63 <0.63 NO 
Chromium 4.63 5.44 20.62 0.23 0.23 20.62 5.44 <0.25 
Cobalt 7.12 1.01 20.62 0.36 0.36 20.62 1 01 611 6.11 0.63 
Copper 2.00 1.55 20.62 0.10 0.10 20.62 1.55 0.45 
Lead 28.23 21.09 20.62 1.41 1.41 20.62 20.62 7.61 7.!!1 1.25 

0.89 1.26 20.62 0.04 0.04 20.62 1.26 -0.37 <0.63 J 
2.05 2.12 20.62 0.10 0.10 20.62 2.12 -0.07 <0.63 J 

Phosphorus 195.92 171.49 20.62 9.80 9.80 20.62 20.62 175.30 175.30 2.50 
Selenium 10.71 11.63 20.62 0.54 0.54 20.62 11.63 <1.25 1.25 
Silver <0.63 0.00 20.62 0.03 0.00 20.62 0.00 <0.63 NO 0.63 
Thallium <1.25 0.00 20.62 0.06 0.00 20.62 0.00 <1.25 NO 1.25 
Zinc 41.25 5.24 20.62 2.00 2.06 20 62 5.24 36.01 0.63 
•use MOL If the blank corrected value Is <MOL 

Back Half Metal Calculation 

f Value Fin at• 
BH Blank lesser value Greater Value Blank Value Blank Corrected Blank Corrected 

(M!>ho) (M!>h) vs 5% I vs II Used Sample Mass Sample Mass 
Metal (micrograms (micrograms) (micrograms (micro rams)• (micro rams) Sample MDL 

Antimony 17.76 0.06 1.00 0.25 <1.25 N:D 1.25 
Arsenic 0.00 0.00 1.00 1.25 <1.25 ND .25 
Barium 0.00 0.00 1.00 2.70 2.70 J 2.50 
Beryllium <().06 0.43 0.00 1.00 -0.37 <0.06 NO 0.06 
Cadmium 0.68 3.51 0.03 1.00 -0.32 <0.63 J 0.63 
Chromium 4.56 0.00 0.00 1.00 4.56 4.56 0.25 
Cobalt <0.63 0.00 0.00 1.00 0.63 <0.63 ND 0.63 
Copper 4.67 5.16 0.23 1.00 3.67 3.67 0.32 
Lead <1.25 8.25 0.06 1.00 0.25 <1.25 ND 1.25 

1.66 0.00 0.00 1.00 1.66 1.66 J 0.63 
2.67 0.00 0.00 1.00 2.67 2.67 0.63 

Phosphorus 326.67 322.35 16.33 16.33 310.34 310.34 2.50 
Selenium 4.78 o.oo 0.00 1.00 4.78 4.78 J 1.25 
Silver <0.63 o.oo 0.00 1.00 0.63 <0.63 ND 0.63 
Thallium <1.25 0.00 0.00 1.00 1.25 <1.25 ND 1.25 
Zinc 14.12 0.00 0.00 1.00 14.12 14.12 0.63 
*Use MOL if tile blank corrected value is <MDL 
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Client: 
Location: 
Source: 
Date: 
Run#: 

H. Kramer 
Chicago, IL 
South Baghouse 
9/19!2013 
1 

Metal 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 
Copper 
Lead 

Manganese 
Nickel 

Phosphorus 
Selenium 

Silver 
Thallium 

Zinc 

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

Final FH 
Blank Corrected 

Sample Mass 
(micrograms~ 

<1 .25 
<1.25 
2.50 

<0.06 
<0.63 
<0.25 
6.11 
0.45 
7.61 

<0.63 
<0.63 
175.30 
<1.25 
<0.63 
<1.25 
36.01 

NO-Value Below Minimum Detection Limit· listed by OAT as NO 
J-Value below LOQ but above MDL 
(Sample - Blank} less than MDL: use MDL 
FH = Front half, BH = Back half 

Final BH 
Blank Corrected Total Metal 

Sample Mass (Mt) 
!micrograms) (micrograms! MDL 

<1 .26 <2.50 1.25 
<1.25 <2.50 1.25 
2.70 5.20 2.50 

<0.06 <0.12 0.06 
<0.63 <1.26 0.63 
4.56 <4.81 0.25 

<0.63 <6.74 0.63 
3.67 4.12 0.32 

<125 <8.86 1.25 
1.66 <2.29 0.63 
2.67 <3.30 0.63 

31034 485.63 2.50 
4.78 <6.03 1.25 

<0.63 <1.26 0.63 
<1.25 <2.50 1.25 
14.12 50.13 0.63 

E!:! ~!! 
NO NO 
NO NO 

J 
NO NO 
NO J 

J NO 

ND 
J J 
J 

NO 
NO ND 
NO NO 
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USEPA Method 2 
Volumetric Flow Rate Sample Calculations (Circular Ducts) 

Client: 
Location: 
Source: 
Date: 
Run#: 

Oxygen(~): 

Nitrogen (Nl): 

Fractional Moisture Content !Bw.l 
Stack Temperature (T,): 

Pitot Coefficient 
Average square root of t.P 

Barometric Pressure (P0.,): 

Static Pressure (S,) 

Stack diameter: 

Stack area (A.): 

Inches H20 

29.40 inches Hg 

-0.42 inches H20 

59.50 inches 
19.3091 ft' 

Sample calculations @ standard conditions (29.92 inches Hg, 68.0 "F): 
Dry molecular weight of stack gas: 

%02)+ 

Molecular weight of stack gas, wet basis: 

Absolute stack gas pressure: 

( 
s ' 

+ 13~) 
Stack gas velocity: 

1(T 0 
85.49 Cp X Ji;P X 1·. s +

46 
) 

~ (P.xM,) 

Stack gas volumetric flow rate: 

a. A, x v. 6o 

Stack gas volumetric flow rate, wet basis: 

60 

Stack gas volumetric flow rate, dry basis: 

(1 

(1 60 

28.868 lbllb-mole 

= 28.563 lb/lb-mole 

29.369 inches H20 

= 58.803 feet/second 

68,126 acfm 

= 57,906 scfm 

3,474,355 scfh 

56,282 dscfm 

= 3,376,899 dscfh 
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USEPA Method 4 
Moisture Determination Sample Calculations 

Client: 
Location: 
Source: 
Date: 
Run#: 

Meter calibration coefficient (Y4 ): 

Barometric pressure (P04,}: 

Meter sample rate (i1H): 

Meter inlet/outlet temperature (T ml: 
Volume of moisture collected (lf~e): 

Stack Temperature (T,): 

Static Pressure (St): 

Volume of water vapor in sample: 

0.04707ft3 

Fractional moisture content of stack gas: 

Percent Moisture: 

%moisture X 1QQ 

Fractional moisture contl!lnt of stack gas at saturated conditions: 

32) *0.5556) +273 

Percent moisture at saturated conditions: 

x100 

Percent moisture used for emissions calculations: 

milliliters 

149.8 °F 

-OA Inches H20 

= 

= 

::::: 

= 

= 

::::: 

= 

::::: 

= 

102.427 dscf 

2.956 scf 

0.0281 Bwo 

2.81% 

338.4 °Kelvin 

746.79 mm Hg 

0.2476 % 

24.76% 

2.81% 
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USEPA MethOd 29 
Metals Emissions Calculation Summary 

<0,0{)084 
<0,00084 
0.00470 

<!Hl0!!04 
<0.00128 

0,00081 
0.00231 

1!.00964 
<0.00042 

<0.0525 
<0.0525 

0.2937 
<0.0025 
<0.0796 

0.0504 
0.1445 

mg/dscm Antimony (Sb) 
mgldscm Arsenic (As) 
mg/dscm Barium (Ba) 
mg/dscm Beryllium {Be) 
mgldscm Cadmium (Cd) 
mg/dscm Chromium (Crj 
mg/dscm Copper (Cu) 

mgldscm Lead (Pb) 
mgldscm Cobalt (Co) 

x 10~ lb/dscf Antimony {Sb) 
x 10~ lbldscf Arsenic (As) 
X 1 a·· lbldscf Barium (Ba) 
x 10"' !l>ldscf Beryllium {Be) 
x 10'" lbldscf Cadmium (Cd} 
x 1o·• 11>/dscf Chromium (Cr! 
x 10~ lbldscf Copper (Cu) 

0.8019 x 1o·• lbidscf Lead (Pb) 
<0.0265 x 1o·• lbldscf Cobalt (Co) 

MIYisls Mtiulon rate ( /lllht}: 

<ll.000179 
<0J)00179 
0.000100 

<!Hl01}tl09 
<(L00ll272 

(1.000172 
0.000493 

0.002053 
<0000090 

<0.00135 

0.00096 
0.14277 

<0.00293 
<0.00042 
<0.00084 

0.01173 

mgldscm Manganese (Mn) 

mgldscm Nickel (Nil 
mgldscm Phosphorus (PI 

mg/dscm Selenium (Se) 
mgldscm Sliver (Ag) 
mgldscm Thallium (TI) 
mgldscm Zinc (Zn) 

<0.0842 x 10~ lb/dscf Manganese (Mn) 

0,0599 x 10'• lb/dscf Nickel (Ni) 
8.9158 x 10"'1bldscf Phosphorus (P) 

<0.1828 x 10~ lb/dscf Selenium {Se) 
<!1.0265 x 10~ lbidscf Silver (Ag) 
<0.0525 x 10·• lbldscf Thallium {ll) 
0.7328 x 1o·• lbldscf Zinc (Zn) 

<0.01}0287 

ll.OOfl2!l4 
0.030413 

<0.00062:3 
<0.000090 
<tl.ll0017!J 
0.002500 

lb/hr Manganese (Mo) 

lblhr Nickel (Nl) 
lb/hr Phosphorus {P) 

ug 
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Client: 
Location: 
Source: 
Date: 
Run#: 

-= -"" 
H. Kramer 
Chicago, ll 
South Baghouse 
9/19/2013 
2 

Metals Laboratory Data Summary 

NO-Value Below Minimum Detection Limit ·listed by OAT as NO 
J-Value below LOQ but above MDL 
(Sample· Blank) less than MDL: use MDL 
FH :; Front half, BH = Back half 

Front Half Metal Calculation 

l Value Final* 
FH Sample FH Blank ~ Value 5 % of Greater Value Blank Value Blank Corrected Bl;mk Corrected 

(M!h} (M~ttb) (4 inch filter) Sample I vs II Used Sample Mass Sample Mass 
Metal Sample MDL 

Antimony 8.29 7.15 20.62 0.41 0.41 20.62 7.15 1 <1.25 U!5 
Arsenic <1.25 0.00 20.62 006 0.00 20.62 0.00 1.25 <1.25 NO 1.25 
Barium 5.69 11.02 20.62 0.28 0.28 20.62 11.02 <2.50 J 2.50 
Beryllium <0.06 0.00 20.62 0.00 0.00 20.62 0.00 <0.06 ND 0.06 
Cadmium <0.63 0.00 20.62 0.03 0.00 20 62 0.00 <0.63 ND 
Chromium 6.19 5.44 20.62 0.31 0.31 20.62 5.44 0.75 
Cobalt <0.63 1.01 20.62 0.03 0.03 20.62 1.01 <0.63 NO 0.63 
Copp(;!r 3.67 1.55 20.62 0.18 0.18 20.62 1.55 2.12 2.12 0.32 
Lead 42.56 21.09 20.62 2.13 2.13 20.62 20.62 2194 21.94 U:!5 
Manganese 1.07 1.26 20.62 0.05 0.05 20.62 1.26 -0.19 <0.63 J l:Uil 
Nickel 2.82 2.12 20.62 0.14 0.14 20.62 2.12 0.70 
Phosphorus 165.35 171.49 20.62 8.27 8.27 20.62 20.62 144.73 2.50 
Selenium 11.02 11.63 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 0.00 0.63 <0.63 NO 0.63 
Thallium <1.25 0.00 20.62 0.06 0.00 20.62 0.00 1 <1.25 ND 1.25 
Zinc 25.58 5.24 20.62 1.28 1.28 20.62 5.24 20.34 0.63 
*Use MDL if the blank corrected value is <MDL 

Back Half Metal Calculation 

I Value II Values Final* 
BH Sample BH Blank 5 'Yo of BH Greater Value Blank Value Blank Corrected Blank Coff(;!cted 

(M011) (M-) Sample I vs II 

Antimony <1.25 11.76 1.00 0.06 v.vv !.VV I.VV \J..:O ,.I*.LO 

Arsenic <1.25 0.00 1.00 0.06 0.00 1.00 0.00 .25 <1.25 
Barium 11.48 0.00 1.00 0.57 0.00 1.00 0.00 11.48 11.48 
Beryllium 0.16 0.43 1.00 0.01 0.01 1.00 0.43 -0.27 <0.06 
Cadmium 4.16 3.51 U.lO 0.21 0.21 1.00 1.00 3.16 3.16 
Chromium 1.65 0.00 1.00 0.08 0.00 1.00 0.00 1.1'15 
Cobalt <0.63 0.00 1.00 0.03 0.00 1.00 0.00 0.63 <0.63 
Copper 5.76 5.16 1.00 0.29 0.29 1.00 1.00 4.76 4.76 
Lead 7.71 8.25 1.00 0.39 0.39 1.00 1.00 6.71 6.71 
Manganese 3.38 0.00 1.00 0.17 0.00 1.00 0.00 3.38 3.38 
Nickel 2.15 0.00 1.00 0.11 0.00 1.00 0.00 2.15 2.15 
Phosphorus 294.37 322.35 1.00 14.72 14.72 14.72 14.72 279.65 279.&5 
Selenium 7.45 0.00 1.00 0.37 0.00 1.00 0.00 7.45 7.45 
Sliver <0.63 0.00 1.00 0.03 0.00 1.00 0.00 0.63 <0.&3 
Thallium <1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 
Zinc 14.54 0.00 1.00 0.73 0.00 1.00 0.00 14.54 14.54 
*Use MDL. if the blank corrected value is <MDL. 

NO 1.25 
2.50 

J 0.06 
0.63 
0.25 

NO 0.63 
0.32 
1.25 
0.63 

J 0.63 
2.50 
1.25 

NO 0.63 
ND 1.25 

0.63 
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Client: 
Location: 
Source: 
Date: 
Run#: 

H. Kramer 
Chicago, IL 
South Baghouse 
9/19/2013 
2 

Metal 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 

Cobalt 

Manganese 
Nickel 

Phosphorus 
Selenium 

Silver 
Thallium 

Zinc 

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

Final FH 
Blank Corrected 

Sample Mass 
(micrograms! 

<125 
<1.25 
2.50 

<0.06 
<0.63 
0.75 
<0.63 
2.12 
21.94 
<0.63 
0.70 

144.73 
<1.25 
<0.63 
<1.25 
20.34 

NO-Value Below Minimum Detection Limit- listed by OAT as NO 
J-Value below LOQ but above MDL 
(Sample ·Blank) less than MOL: use MDL 
FH = Front half, BH =Back half 

Final BH 
Blank Corrected Total Metal 

Sample Mass (M\} 
(micrograms! (micrograms) 

<125 <2.50 
<1.25 <2.50 
11.48 13.98 
<0.06 <0.12 
3.16 <3.79 
1.65 2.40 

<0.63 <1.26 
4.76 6.88 
6.71 2l:L65 
3.38 <4.01 
2.15 2.85 

279.65 424.38 
7.45 <8.70 

<0.63 <1.26 
<1.25 <2.50 
14.54 34.88 

MOL FH §.!:! 
1.25 NO 
1.25 ND NO 
2.50 J 
0.06 ND J 
0.63 NO 
0.25 
0.63 NO NO 
0.32 
1.25 
0.63 J 
0.63 J 
2.50 
1.25 
0.63 NO NO 
1.25 ND NO 
0.63 
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iii USEPA Method 2 
.,,,;o,~-;;;;,k.,=' Volumetric Flow Rate Calculations (Circular Ducts) 

Client: 
Location: 
Source: 
Date: 
Run#: 

Oxygen !02): 
Nitrogen (N2): 

Fractional Moisture Content (Bw.l 
Stack Temperature (T .l: 
Pitot Coefficient {C,J: 
Average square root of AP 

Barometric Pressure {P-): 

Static Pressure (S,) 

Stack diameter: 

Stack area (A.): 

"F 
dimensionless 

Inches H20 

29.40 inches Hg 

inches H,O 

59.50 inches 

19 3091 ff 

Sample calculations@ standard conditions (29.92 inches Hg, 68.0 "F): 
Dry molecular weight of stack gas: 

Molecular weight of stack gas, wet basis: 

B., {18 X 

Absolute stack gas pressure: 

P, P .. , +C~·a) 
Stack gas velocity: 

X 

Stack gas volumetric flow rate: 

o. "" A, X v, X 60 

Stack gas volumetric flow rate, wet basis: 

x 1 x r( 528°R ·J 
L 29532in.Hg 

60 

volumetric flow rate, dry basis: 

(1-

60 

= 28.880 lb/lb-mole 

= 28.343 lb/lb-mole 

= 29.369 Inches H20 

= 59.905 feet/second 

= 69,403 acfm 

= 59,805 scfm 

= 3,588,281 seth 

= 56,852 dscfm 

= 3,411,128 dscfh 
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USEPA Method 4 
Moisture Determination Sample Calculations 

Client: 
Location: 
Source: 
Date: 
Run#: 

Meter calibration coefficient (Y .J: 
Barometric pressure (Pbar): 

Meter sample rate (L\H): 

Meter inlet/outlet temperature (Tm): 

Volume of moisture collected {V1e): 

Stack Temperature (T.): 

Static Pressure (St): 

milliliters 

1415 "F 

-OA Inches H20 

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

Volume of water vapor in sample: 

0.04707ft' X VIc 

Fractional moisture content of stack gas: 

Bws 

Percent Moisture: 

%moisture = 8"" x 100 

Fractional moisture content of stack gas at saturated conditJons: 

= ((T,- 32) *0.5556) + 273 

25.401 

where: 

A~B.361 

8~1893.5 

c~nos 

Percent moisture at saturated conditJons: 

100 

Percent moisture used for emissions calculations: 

= 

= 

= 

= 

= 

= 

104.955 dscf 

5.451 set 

0.0494 Bwo 

4.94% 

333.8 °Kelvin 

746.79 mmHg 

0.2003 % 

20.03% 

4.94% 
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= 

<0.00097 
<ll.00092 
<0.00315 
<0.00004 

O.OOZIH 
0.00446 
0.00206 

Metals concontflltlon ( x111• lbldscf): 

<0.0608 
<0.0574 
<0.1965 
<0.0028 

&Mol$ emlnltm rule { lbllu;l: 

0.1630 
0.2785 
0.1286 

0.6354 
0.4300 

<0.000193 
<0.00011l2 
<0.000622 
<0.000009 

0.01)0516 
().()1)()8!11 
0 000407 

0 002011 
0.001361 

mgldscm Antimony (Sb) 
mgldscm Arsenic (As) 
mg/dscm Barium (Bal 
mg/dscm Beryllium (Be) 
mgldscm Cadmium (Cd) 
mg/dscm Chromium (Cr) 
mgldscm Copper (Cu) 

mgldscm Lead (Pb) 
mglrlscm Cobalt (Co) 

x 1 o·" lbldscf Antimony (Sb) 
x 1 0'" lb/dscf Arsenic (As) 
x 104 lbldscf Barium {Ba) 
x 10q lbldscf Beryllium {Be) 
x Hf" lbldscf Cadmium (Cd) 
x 1o·• lbldscf Chromium (Cr} 
x 10'' fblrlscf Copper (Cu) 

x 1 o·• lbldscf Lead (Pb) 
x 1tr'lb/dscf Cobalt (Co} 

<0.(1{1113 

<0.00578 
<0.00046 
<0.00092 

0.03813 

mgldscm Manganese (Mn) 

mgldscm Nickel {Nf) 
mgldscm Phosphorus (P) 

mgldscm Selenium (Se) 
mgldscm Silver {Ag) 
mgldscm Tllallium (TI) 
mgldscm Zinc (Zn) 

<0.0705 K 1 o·• lbldscf Manganese (Mn) 

!>.0776 x 10~ lbldscf Nickel (Ni) 
7.2391 x 10~ lbldscf PhOsphorus (P) 

<0.3609 x 1o·•1bldscf Selenium (Se) 
"0.0289 x 10'1bldscf Silver (Ag) 
<0.0574 x 10'1bldscf Thallium (TI) 

2.3811 x 1 o·• lbldscf Zinc (Zn) 

0.001!246 
0.022909 

<0.001142 
<0.000092 
<0.0(]()182 
O.ll07535 

tlli'hr Manganese (Mn) 
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M~taL=LI,.~bQratQ!Y O.ata SummJnY 

Client: H. Kramer NO-Value Below Minimum Detection Limit -listed by DAT as ND 
Location: Chicago, ll J·Value below LOQ but above MDL 

Source: South Baghouse (Sample· Blank) less than MDL: use MDL 
Date: 9/20/2013 FH = Front half, BH =Back half 
Run#: 3 

Front Half Metal Calculation 

II Values Final* 
FH Sample FH Blank A Value 5%ofFH Lesser value Greater Value Blank Value Blank Corrected Blank Corrected 

(M!h) (M!hn} (4 Inch filter) Sample {Mfh!>) vs 5% I vs II Used Sample Mass Sample Mass 

<1.25 0.00 0.06 0.00 17.59 <1.25 
7.68 11.02 0.38 0.38 17.59 <2.50 2.50 

<0.06 0.00 0.00 0.00 17.59 <0.06 
6.47 0.00 0.32 0.00 17.59 6.47 6.47 

Chromium 10.31 5.44 17.59 0.52 0.52 17.59 4.87 4.87 
Cobalt 8.66 1.01 17.59 0.43 0.43 17.59 7.65 
Copper 3.51 1.55 17.59 0.18 0.18 17.59 1.55 1 1.96 0.32 
lead 43.47 21.09 17.59 2.17 2.17 17.59 17.59 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 
Nickel 2.84 2.12 17.59 0.14 0.14 17.59 2.12 0.72 0.72 0.63 
Phosphorus 43.57 171.49 17.59 2.18 2.18 17.59 17.59 25.98 25.98 2.50 
Selenium 5.91 11.63 17.59 0.30 0.30 17.59 11.63 <1.25 1.25 
Silver <0.63 0.00 17.59 0.03 0.00 17.59 0.00 <0.63 NO 0.63 
Thallium <1.25 0.00 17.59 0.06 0.00 17.59 0.00 1.25 <1.25 NO 1.25 
Zinc 62.06 5.24 17.59 3.10 3.10 17.59 5.24 56.82 0.63 
*Use MDL if blank corrected is <MOL 

Back Half Metal Calculation 

II Values Final• 
BH Blank 5% ofBH lesser value Greater Value Blank Value Blank Corrected Blank Corrected 

{Mtmol Sample {Mbh)vs 5% I vs II Used Sample Mass Sample Mass 

Arsenic <1.25 0.00 1.00 0.06 0.00 1 00 0.00 1.25 <1.25 NO 1.25 
Barium 6.06 0.00 1.00 0.30 0.00 1.00 0.00 6.06 6.06 J 2.50 
Beryllium <0.06 0.43 1.00 0.00 0.00 1.00 0.43 -0.37 <0.06 NO 0.06 
Cadmium 1.10 :.1.51 1.00 0.06 0.06 1.00 1.00 0.10 <0.63 J 
Chromium 7.26 0.00 1.00 0.36 0.00 1.00 0.00 7.26 7.26 0.25 
Cobalt 11.08 0.00 1.00 0.55 0.00 1.00 0.00 11.08 11.08 0.63 
Copper 4.64 5.16 1.00 0.23 0.23 1.00 1.00 3.64 3.64 0.32 
lead 2.80 8.25 1.00 0.14 0.14 1.00 1 00 1.80 1.80 1.25 

2.44 0.00 1.00 0.12 0.00 1.00 0.00 2.44 2.44 J 0.63 
2.66 0.00 1.00 0.13 0.00 1.00 0.00 2.66 2.66 J 0.63 

Phosphorus 304.59 322.35 1.00 15.23 15.23 15.23 15.23 289.36 289.36 2.50 
Selenium 14.47 0.00 1.00 0.72 0.00 1.00 0.00 14.47 14.47 1.25 
Silver <0.63 0.00 1.00 0,03 0.00 1.00 0.00 0.63 <0.63 NO 0.63 
Thallium <1.25 0.00 1.00 0.06 0.00 1.00 0.00 1.25 <1.25 NO 1.25 
Zinc 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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Client: 
Location: 
Source: 
Date: 
Run#: 

H. Kramer 
Chlcago,IL 
South Baghouse 
41,537 
3 

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

NO-Value Below Minimum Detection Limit -listed by OAT as ND 
J-Value below LOQ but above MDL 
(Sample· Blank) less than MDL: use MDL 
FH =Front half, BH = Back half 

Final FH Final BH 
Blank Corrected Blank Corrected Total Meta! 

Sample Mass Sample Mass (M,) 

Metal (micrograms) (micr.og:ams) (micr~g!~ms) 
Antimony <1.25 l)+V ".l:.QO 

Arsenic <1.25 <1.25 <2.50 
Barium <2.50 6.06 <8.56 

Beryllium <0.06 <0.06 <0.12 
Cadmium 647 0.63 7.10 
Chromium 4.87 7.26 12.13 

Cobalt 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 
Nickel 0.72 2.66 3.38 

Phosphorus 25.98 28936 315.34 
Selenium <1.25 14.47 <15.72 

Silver <0.63 <0.63 <1.26 
Tha!fium <1.25 <1.25 <2.50 

Zinc 56.82 46.90 103.72 

.MP.h 
1.25 
1.25 
2.50 
0.06 
0.63 
0.25 
0.63 
0.32 
1.25 
0.63 
0.63 
2.50 
1.25 
0.63 
1.25 
0.63 

NO 
J 

NO 

J 

NO 
NO 

.flli 

NO 
J 

NO 
J 

NO 
ND 

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



------------------------- USEPA Method 2 .,......_,_,-- --~-----"WWIIJ.-"f//I"'£N~iYT.Nt:.WffiL '1!IJY 4'VC 
Volumetric Flow Rate Sample Calculations (Circular Ducts) 

Client 
Location: 
Source: 
Date: 
Run#: 

Oxygen (02): 

Nitrogen (N2): 

Fractional Moisture Content (Bws) 

Stack Temperature (T,): 

Pltot Coefficient (Cp): 
Average square root of AP 

Barometric Pressure (P0.,): 

Static Pressure (S,) 

Stack diameter: 

Stack area (A,;): 

dimensionless 

0.9018 inches H,O 

29.61 Inches Hg 

-0.45 Inches H20 
Inches 

19 3091 ft
2 

Sample calculations@ standard conditions (29.92 inches Hg, 68.0 °F): 
Dry molecular weight of stack gas: 

(0.32 (0.28 

Molecu/arwelght of stack gas, wet basis: 

Absolute stack gas pressure: 

P, + 

SUlek gas velocity: 

V8 = 85.49 X Cp X 

Stack gas volumetric flow rate; 

a. x V. x60 

Stack gas volumetric flow rate, wet basis: 

60 

S.tack gas volumetric flow rate, dry basis; 

{1 

(1 60 

= 28.860 lbllb-mole 

= 28.540 lb/lb-mole 

= 

= 55.276 feet/second 

= 64,040 acfm 

= 54,346 scfm 

= 3,260, 764 scfh 

= 52,144 dscfm 

= 3,164,613 dscfh 
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USEPA Method 4 
Moisture Determination Sample Calculations 

Client: 
Location: 
Source: 
Date: 
Run#: 

Meter calibration coefficient (Y c): 

Barometric pressure {P",,): 
Meter sample rate (AH): 

Meter inlet/outlet temperature (T m): 

Volume of moisture collected (\f~c): 

Stack Temperature (T.): 

Static Pressure {St): 

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

Volume of water vapor Jn sample; 

0.04707ft3 
X\/ 

Vwstd"" mf 1C 

Fractional moisture content of stack gas: 

Percent Moisture: 

"/omoisture = x100 

Fractional moisture content of stack gas at saturated conditions: 

32) * 0 5556) + 273 

r S l =I P,., + ~'~ X 25A01 
" 136; 

B~18935 

Perx;ent moisture at saturated conditions: 

100 

Percent moisture used for emissions calculations: 

= 

= 

= 

= 

= 

= 

= 

96.051 dscf 

2.918 scf 

0.0295 Bwo 

2.95% 

341.4 °Kelvin 

752.12 mm Hg 

0.2805 % 

28.05% 

2.95% 
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TRAVERSE POINT LOCATIONS FOR CIRCULAR AND RECTANGULAR STACKS AND DUCTS 

Location --.....Z.~U-'--l:..6f~i..~.t..::.==:..-
lnside of Wall 
Outside of Port in. 
Inside of Near 
Outside of Port D) in 
Stack ID c. Distance 
Port Distance Downstream From 
Port Distance From Disturbance 
Eauivalent Diameters Downstream From 

Diameters From Disturbance 
Number of Ports Used Traverse Points 

2 3 4 

Port I Fractional I Stack Product 
of LD. Columns 2 

Point Stack I.D. and 3 
Number 

For Stacks 1 Ducts 24 inches !D- No traverse 
!rom stack wall 

5 6 

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

t.auJvalem Diameters Downstream From Disturbance tHl 

[ Distance B I Stack I D ] 

Fnnivru<>nt Diameters Upstream From Disturbance 
[ Distance A I Stack ID ] 

r-zeciangwar Stack 

Port,u_....,..._ 
Port 

/.: f9rac/'4'r:S , € • .?, 
~' 

LOCATION OF TRAVERS£ POMS IN CIRCUlAR STACKS 

DUCT OIAM£TE!lS UPSTREAM FROM FlOW lliSTURBANCE' (DISTANCE/() 

For Stacks I Ducts> 24 inches ID- No traverse 
!rom stack wail 

shall be located less than 1 .0 inches 

Accuracy___ Specifications __ _ 

OUCT DIAME:TEI!S DOWIISTREAM FRO!.! FlOW lliSTURflNlCE• (OISTI\NCE B) 

Method 1 Calculator 

Field ""M"'i"'" 

·~ Sampling 

Oisturbanca 
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·. · .. ~ . -~ 

·-· ,..... 

- - - -----------------n ,na .. ~ ... ·~· 
FIELD DATA 

m ··-- 1 · - l ...... ~ · ' ' . ,. ' ·~- ~ . ' ' ' ==~ :;fiH¥· ~r · . _g - 'J 
---- · l '""\_~ 

noss set: no.. 

f>LA!'<"T ~-- AMDll:l'\T nMPelV.nJ!U: 
D'-T€ - • I BAAOMETRJC PUSSl.iRfi 
LIXAliON ; J.._ ASSUMEDM0!$11:~ % 
Of>ElV. TOll - , ~ PROBE I.ENGTH, i.'\ 
ST AO\ NO '5;dft,. _ _ :";OZ:U.E OIAM~!!R_ in. 

M.'N NO 5ae 1'-<S-Prj~ r ST t.CK OIAMF.TER, in. 
SA."'' Pt.£ BQJ; NO M!Nl!TES PE~ .i'Oit'T 

~F.Ti\R fi<>X NO. ~:-I UMBEl\ OF POINTS 
SBII!'TJM~ ~:';\JMfi6ROF PORTS 

'9-5' 

Cl.()('l.: 1\'llA ¥!~&~ SA.~~1!'19 
Tllofl: •-on•fr 71 M!: . 

1 l.A:'IT ] l 
. IM1'1KCI!Rl 

~UidCII I OI.ITl.ET I r:cMI' ' 
'!'011'. VA('UUM j 

I <i,.. ~tt! I 

~ ~1{ pI .... ! ~- -rqvl r~ l ~l l I r•F 17~'!~~'"1 ~~ ~~ !2J~ 12t v! ? ~ +-~-~ l__L_j .r ~ i. & : : :2.;, lr~ Zr :;? ~~ ~~ ~~ ;x ?3- ;_r_ 0: ~ ~~:~ __ J . 

01 ., -.. ~ 

SlUClGU 
W1!.JGIIT 

s~~o 
-~"). o\~ 

.. -....S. ... 

~SY~7£M P~ ~-~;~U~H~ ~ 
i POST• <a~FM.1jll S'lfr 

.. I /! 
J PrroT rR£.,1? ..,. /"' ~ • ra,o 1

11
( 

PO ~ fl >J<.H O V 

TtUALI 
TIUALl 

TIUAL 3 

Av.,..•• 
~Qftn FCif .003.00 
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------- -------- __ ..,.._ ------ ... -.... _._.­___ ..,._ 
'f!I"'ENIIIROM!fi!ZNTAL 'fl"" INC" 

Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

I 

IMPINGER RECOVERY DATA SHEET 

Date Set"up: 
Test Date: 

Date Recovered: 
' - I - 'S CrlA.tk USEPA Method: 

lmpinger 
Contents 

0 

£ 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Weig!Jt or Volume 

Initial 
wtlvol 
g/mL 

q_g 

(:;, lilY> '""Qr p 

® l~.os-" 

Final 
wtlvol 
glmL 

*71-g ~ 

1-'5'-1. ~.<} 

Difference 
wtlvol 
glmL 

I 

Sample 
Container 

No. 
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-------------------=-=a:-­--='-= y·~""l"PP~ . 

. •LANO .M... /C:::; ( b,;,-1' AMIIICNTlEMPEAATIJ!tE 

0..\ Tl z:f!;::;; ~' (.3__ BAROMETRIC PRESS\JlU! 
l.<X:ATION ~ iJ9- ~ L- ASSUio(!J) MOI~II.JRE,." 
CI''EJV.TOR _ t<.a.::_ PROBI: l.fNOTH. in. 

STACI< NO .,i4 ;, ·r ·- · t'OZ:ZU PLAMETE!t. in. 

P.LI}I NO. · ....fu .. d :.&- :eV] ;-~-STACK OIAMHER.. in, 

FffiLDDATA 
, -

SMvlf'L~ 90 )( I'<() ___ Mil'I\JTES PER POINT x . ~ ·- .. - ·-·-"""' • .. ---~--
ME'l'eR 8(\X w) ~R;-IUMII~R OF'I'OINTS .. _ ';') "' ~"ii·~". rliiii'u~·. · ·:·., .... ···q~~_gfT:t:"'! --- - · 

STAIITTIME · . NIJMBfR OPl'ORTS ·. ,J.. -~:~-~.~~_;, ::: \ ; .. .' .~,-~·f.:. · ·::· ....... ~?It "lL d Pf1 1 1~$TT 1 
· ···~~,O:aOIS·~. . : ·:~ 1Pfl'r-4,t ·"':' .. ; · .

1 
. . £.11:t.T ~ 1 

II>Cf'I!<CU • 1 

1 ct.ocl( ITRAveRSI!I s_.,M.,.v~c ; .m~·D: ?!(· ····1!JLoan':,·i~: >i·t!~i;:to::.;r.,'~.o~~;,,!· ::H .:c . .cuiA.Mf'l.l.''f ''iii\·au•inif' .. '. :-.·H . . 9~· .P:Ro.a.: ~! ovru.T 
1
· r.tJM,. 1 

nm , romr n:~tt ~:1:~: ':.·> ··:' ·-·~ ;.,~; i•~ ;:~c:~_::·JAiii"~a1'(){.~! l\ ,•:;·:ivbwm · · ~· !>. amzr . ;:h.~r , :. ~ti.i\f~: TEMP nMr. 1 TE"'" 

lj'f . 

IAV£UCE 

- -r--·--]i·-
.~t 4:Lf. .. ___. I 

{VOLl'JII~i'Gil1 Of 1:.1 SIUCI. Gtl. U:Ali(,£1'1l!CK ~ 
SYSTt:M rll£: eJ<I? I <C CI.M@ts- H 7 l(.~ WilGfiT ~0, 0 

t - - · ___ ,_ Ill t 

~ .... 
\Uilllt-.l 
ft:fQvr o cot.u:cn.G 

T'IUAI..l 

t11JALl 

A•rn•• 

TIUAU 

~osr.~i'O}~"M(i!l t:!"l:lc .;. 
/' 

ll'l'TOTI'RE:~~R,O IV/ 
I'QST: - ~J Y, O, r.J' 

Forni FOF ~l.OC 
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-- ---- ----- -~----­...... --~------- ..... --__ ._._ -.-- ._.. "fJJ"' l!NV!RO/IfllltlNrAL Y" /!'10. 

Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

lmpinger 
Contents 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: 
USEPA Method: 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Wejght or Volume 

Initial Final 
wtlvol wtlvol 
g/ml g/ml 

3::ftJ, 6 
:;-q!? <? :5'12 .. £ 
]sy,O 1<JQ,T; 

< 73/1, 

-

"vd~o~ fr,vr }-c: (fll~ 

I 

Difference 
wtlvol 
g/mL 

Sample 
Container 

No. 
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- -------------------.... ,i 
'P'"~AC. .... ~. 

FIELD DATA ···· .. , 

., a ,.._, ··"'-----

' <;· o.• ·V?>T~' i'' ':W~G ·. ,~'.'AitO~~n; r;~-~ 

·' Mo" '· :· r ~ 

-vo~~....._~-;;~C:"- -~ --- ~~ _,_) 
TOTAl. ~ 

M~IEI< IIOX NO ~?jq MlJMIIEROf'POI'NiS ~ ;;:~4~~~~);:?::: 2 .. . ci;_O$s m:nos 
~1 ARTT1Mf. Cl.~ N1.1M8ER.Of PORTS :2. ~'!.:;-!.~~'£.'~::,;._' ?~~-~~~.(·;:;•: ·. '- - ~~~~- I.AST I I 

:}~~~~r::,~' ,. ;!:;;·.:;u.,..;._s;~· . ·.!·, ./~ · ·. ~ir . '"'"ll'lc"E.a . 1 
! · c " OC'K jT.R.o~ ·s .... ~r:t·Jt-G : :~l'ns : . ' :·~~;;J~·. ,,;.~--. :.'f1;><:·:.: ;~':{ki-~~~~·" •t :.o,J . • ·-~~:=. !olu'CASMftf..a~:.·· :.- ., __ ·_ , -. ;<J~ ·-. "~Qllt AIJ)\lUA..IIY o tmrr 1 r lit\1!' ; 
1 nm j ''{JfNT nMrt · ·tt~u~: :-. ·, ·~'7.,·;·::; :,:;-· .. ~·· .atAJt .. ~·- ~ ,.,,:,~·:·;,_t~~~~-o • :;;~~ '>;·.":VQLUME,·~: ~· -,~~" . 01Dl.£T. -~ ,· -t~~: TK~r TEMP. n:MP. 1 v Ac uuM .

1 i Ji'b 1 Nli~lu .. (Q~;~-- · ~(~rJ~ :1f~f:;";;,,:or7o -~ua · ··I'D· '':i~~~ 522~;;;~-- ~!:~~·P~<,~I$:~; ;~~ 2~ -;Zr tl 1 <'Z: ; 

Fm.·-L ~---- 1_33. tJ. 7-'J- fJ. '7Cf tJ.q GJ Ilk s-1 )~ ~ [ .2 ~ 2~q t;~ ll ~ 2 ' 
Z:!:/5.:_ -q- 1 .;--- 1 ; ? g o. ~ .r- / ; 1. CCI 120 . ~ s- ( ·1 i;f r 2-:r t- :.u; :r G._~ ... -f<Z. 

2
4 j 

R
?.'i4J.:.. ···-··c.- ~' tfi3_ f). '1 1i 1.1 L 1 ~ f)';",} I 0~ (J l 2~5' ... :vf '7- -:::rO · f . 
'i/0~ ;.~ _3Q. I 7 2 . () .~ 1 1.1 1.1 ~ /}Cf. i!O t ·~ L:l. ll~ '2S 7- ~.2... 5 _3 l L-J 

I 
oc::£ ·1 -·-c;~ _ _jzs- ~~3 f ;.qg ; _. ;... 1. 18 no/. )'J? ?q ?~ -u~ · X ..l 73 ·s-t p 
m._-< -;z "i'>' J r;-o o. <?C-: 1 i 1./J -:1 1~ c1 (] ~ Cf'i ~ 3 2Y¥ J c a 7 4£ _s-S_- -<- i 

!=~rus-:. i ... l[L £2;- I t;"L.f /J 9r · I. ':2.. I -:1. I f/13. 5 I I e ·o ~ ~ 2C i_ ~£- 5 S' 3 . 
, ~'50 zrr zo ; -.; ,; 1. o 1 . .2 1. ;)_ 5" ' 1.;' '$. 1-/ c ; t?o <2 3 23'9 l J5C/ ?~ -~ 7- ~J 

t
' )?1-5' ... 10 .t·T.' ' s-?- ;, ; LP{ J3r _;~;2. 1' 11JtJ u 2'/e ).59 -rc s f1' 7 i 

~)!_ i ( 1:2:_ I ~5' /. I t J, I.JG I S" ff. 3C. tt'} ), ~ 'I :21 ' 25'7-. I ....z.z+ t:s 0 3 I 

j . ~S). , _fl._- - ·w_s lo7f /.1 IJ.--J I3G lt1 S:LO io1. · 7'( 2ft_ 2sef ~W S'i 3_ _j 

Cfp_q_LJJQ.r-.L tf_() _L } .. /- ~k'l d~'i ~79 J(j Jd/ifif.J; Cf~ J:-1 .22-ii: -:r::t:t ;7 ~ I ~?J ':L I 
~~ j_ c;J.) I3_'B. _jJ~·q_ &g~ /J.SJ /"}-)_ij{) J!JtJ 1¥ 2(;__Y:': 2(;__'{ n ~ "'1 -~ 
· q_2s- ? /1}} !J.f7__ Cl. 71 &/!Cf O.<;J'f I /~- 51 qq tg'-1 _:;ct..! 2C3 2-~ s-.).... 1 X ] 
I <t ~ f' f..!. IlL,. I~~ JJ . .., / 0. ~" a. r."l H 0.4t tot tl.f ~~o...[cg- 2n1 Y1 ~ "' '"} I 
l~ '2 1~0 114 S .£5 CL17 C:rr l~. t>3 tol f,IJ :l.'-~':J .L1_') Q_O ~ : ')1.- ~' 
I o/¥7._? tP .... fl!-J::_ ,_. l J2.- t'._roc.f 6J. ;z.~ &.~ /f'[,oo· ltJ! ~1 2 ro 2_C3 ~ 1 S"'-1 1 T-
1 lf5"t? 1- .112 !?J. .b.~~~ . tlg4 O.r.:t¥ t'/.1.0'6 10..2 S' 2~~ 2(;")... 'S"O S""-1' :.'l.. 
Lltlo.l ~ 6' J ~2 ,- I~ 2. /J 7J tJ '6 '1- & ~ 1- F?~ II 10 2.. t;' 2-2<1 l$'' rb . Y~3 I · 2 _j 
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Company: 
location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

_.v 

l 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: 
USEPA Method: 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Weight or Volume 

Initial 
lmpinger wt/vol 
Contents g/mL 

:?,(,i. 3 

r/)L. ffi> ll : IJ I 

Final 
wtlvol 
g/ml 

' 
l 

Difference 
wtlvol 
g/ml 

-

Sample 
Container 

No. 
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Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

lmpinger 
Contents 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

Date Recovered: ' 
USEPA Method: 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Weight or Volume 

Initial Final Difference Sample 
wtlvol wtlvol wtlvol Container 
g/mL g/mL g/mL No. 

?~~3 

--

2/LS 
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FIELD DATA 

PLANT _}1_,._ ~ e_ f AMII1b1H TEMPF.RA TUllE PI(()BS Hli.A l1lP-SBTTTNO 
£>An <\•1~ ~1) IIAROMETRJC PKBSSUJUi HEATER llOX S£1TI)lG 
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Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date: 

~ Date Recovered: 
USEPA Method: 

Corresponding Filter Wgt: 
Filter Container No: 

Measurement Method: Weight or Volume 

lmpinger 
Contents 

,.---~, --

Initial 
wtlvol 
g/ml 

6<;;2. ~ 

6 '55. J 

>" 

Final 
wtlvot 
g/ml 

' 

Olj,)(, 

Difference 
wt/vol 
g/ml 

,y 

IS, 

!0 \ 

Sample 
Container 

No. 

n>; 
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Company: 
Location: 

Source: 
Run No.: 

lmpinger No. 

1 

2 

3 

4 

5 

6 

IMPINGER RECOVERY DATA SHEET 

Date Set-up: 
Test Date; 

Date Recovered: 
USEPA Method: 

Filter Wgt: 
Filter Container No: 

Measurement Method: Weight or Volume 

lmpinger 
Contents 

_,_~·r----

Initial 
wtlvol 
g/mL 

b61.® 
___.) 

, c; 

Final 
wtlvol 
g/ml 

,q 

}3),, 

t1· 1"'-' I 

Difference 
wtlvol 
g/mL 

Sample 
Container 

No. 
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STACK GAS MOLECULAR WEIGHT FIELD DATA 

COMPANY: 
LOCATION: 
SOURCE: 
TEST DATE: 

Field Orsat Measurements 

Run: I 
Run Clock Time: ~II 

Analysis Clock Time: 1 q 

PARAMETER #l 

Carbon dioxide IJ.3 
Oxygen . 2!?. G"" 
Nitrogen (by difference) 

Run: ;::2... 
Run Clock Time: 12.() s- -15-1 

Analysis Clock Time: 111:;;; 

PARAMETER #1 

Carbon dioxide 0, 3 
Oxygen 2_0, 'I 
Nitrogen (by difference) 

Run:-_, 
Run Clock Time: 7 }b .~ 10 J.fO 

Analysis Clock Time: ,;; 

PARAMETER #1 

Carbon dioxide o. "2 
Oxygen 2&, 7 
Nitrogen (by difference) 

#2 #3 

tl3 0.3 
201 s- 2Clr5" 

#2 #3 

&."-/ &,Lj 
2fJ.l/ 20, "-} 

#2 #3 

O.:l. 0:2 
2c!J. l- I ')_tJ 7-

Average 

0 5 
2.0. ~ 
7'/, 2 

Average 

O,if 
20. tj 
JCf ;;;_ 

Average 

o·-z 
20t r 
7-o/, I 

B-47 
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PlANT 
DATE 

lOCATION 
SOURCE 

RUN NO. 'fjc.~·''­
STATIC, in. H20 _-__ 

START: STOP: I} }0 

PRE· TEST: POST-TEST:--"--::::..= 

TRAVERSE VELOCITY STACK YAW 
POINT HEAD,AP TEMP. ANGlE 

NUMBER (In~ H20} (Of) (") 
I ? 
:I '1. 
3 '1 
q h 
) 4 
& 2 
r y 
s " c 

~ 
{(;} il-
I I ;t 
f.). J 

2 
L 2 
,:) I 
Cf ? 
<j' ,l 

C:: 'j 
~ 0 

I 
..: t? 

( ') 2 
71 If 
[.)- C:' 

AVERAGE ;:;1,415: v l-/ 
v 

VElOCITY TRAVERSE 
AND 

CYCLONIC FLOW VERIFICATION 

SCHEMATIC OF TRAVERSE POINT lAYOUT 

RUN NO. ___ _ 

STATIC, in. H20 ---
START: ___ _ STOP: ___ _ 

PRE· TEST:---- POST-TEST:---

TRAVERSE VELOCITY STACK YAW 
POINT HEAD,AP TEMP. ANGLE 

NUMBER (in. H20) f•F) {") 

AVERAt.:it 
4005.00 
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COMPAl:rY 

Sketch proces~ unit; indicate observer position relative to source and sun; 
indicate potential emission points andjor actual emission points. 

OBSERVATIONS 

Begin Observation 

E rvat n 

tl 

J 

Clock 
time 

enc}-6 &"~l 

Observation 
period 

duration 
min: sec 

A/0 II 

Accumulated 
emission 

time 
min: sec 
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-== _,~--­........., -.-....-......-

----=- -- -IE IE IE._. IE ----­............ 
Yt!!i"'V!RON!A!ZN!AL Y' tNC 

APPENDIXC laboratorv Data 
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