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October 21, 1976
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Mr. Tom Voltaggio
U.S. EPA

230 South Dearborn Street
Chicago, Illinois 60604

Deap Tom:“

I finally received (last Thursday) the report from Donner Hanna
on the July, August, and September testing. I have reviewed it
and discussed it with Lou Paley (who also got a copy), and have
relayed my comments to Andy Bhattacharyya this morning. The fact
that you are the last one to receive my comments was certainly
not intenttonal,

While the report lacks polish, it definitely presents all of the
data one might ever want, at least on the sampling, The only

general criticism I have is that there is no introduction and no
sumnary of all the results, but then I don't imagine that the re-

port is intended to stand on its own.

An error was made in the Calculation step for the summarization

- Page-oen-the August testing. The repofted-averagenemission rate
is 0.0313 (page 57), and it should be 0.0324. Andy says he will
amend that page.

Lou Paley brought up the fact that the impinger catch in August
and September averaged less than 10% of the total, while in July
it averaged 25%. Andy could not come up with an explanation, and
neither can I. It may indicate a pProblem, or it may just be
another inexplicable sampling phenomenon. (It does indicate the
importance of measuring the total catch, and not just that caught
by the filter.)

F?ClE&:x‘HEEﬂBﬂ,kaaeert#11ﬁﬁargmaFQBrk,PdDFtFlCEwtﬁnEiEE77EIB
Phone 919-781-3550
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The only other comment I have is that instead of reporting one
result for August and one for September, the data could be |
bPresented as two shorter runs each month. Based on the five
results, the average emission rate is 0.0306 pounds per ton,
and the consistency of the results implies a precision of maybe
+ 50%,

There were no significant departures from the proposed test pro-
wtoeol,-aﬂd~IMthinkw&h@wteséwcsewwﬁheu$dwbe commended for their
efforts. Let me know if you have any questions.

Sincerely,

D. James Grove
Vice President

cc : Lou Paley
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DONNER-HANNA

BOX A-SOUTH PARK STATION %

’, ) COKE CORPORATION

BUFFALO, NEW YORK 14220

TELEPHONE 716/822-1600

September 23, 1976

Mr. Louis R.’ Paley

Environmental Engineer

U.S. Environmental Protection Agency
Division of Stationary Source Enforcement
Technical Support Branch - Room 3202
Washington, D.C.  EN341

Dear Mr. Paley:

Please be aware that this report and all information
associated with the design and operation of this production
prototype are made available to EPA for in-house use only
and are protected from public disclosure by Section 114c of
the Clean Air Act. The City of Cleveland and US-EPA-V pressed
Donner-Hanna to sample residual emissions for their benefit in -
evaluating a Republic Steel proposal to build a pushing emis-
sions control installation similar to the production prototype
which began operation here in June, Transmitted herewith is a
report of some initial sampling, along with the associated
operational information requested.

Because of an inability to progress to the question of
out-of-duct emissions in the time available, a complete testing
protocol was not agreed to. However, there was agreement about
in-duct testing which is reported herein at the request of the
City of Cleveland which has asked US-EPA to participate.

The emission control system reported herein has not
been permitted to progress through a stage of optimization and
shakedown operation. This freeze on the development was imposed
to provide an unchanged entity for this initial sampling. Des-
pite restraint which'prevents reacting to some recognized need
for enhanced operation by methods anticipating such enhancement,
the device is providing control at or near best available
technology levels.




-

L.R. Paley - EPA
September 23, 1976
Page 2

Once again this is a developmental project not avail-
able for discussions between EPA and other coke producers or
engineering companies. Such information transmittal will be
undertaken directly by Donner-Hanna at an appropriate time not
too far hence. Work on out-of-duct testing is being progressed
and will be discussed with government agencies when a program
can be detailed.

Very truly yours,

DONNER-HANNA COKE CORPORATION

Kevin D, Mahar -
Environmental Control Manager

Enclosure
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SAMPLER SUBSET - 1| = &G .1 > - 20.7f

1. Volume of gas sampled - (std cuft dry)

Vmstd = 17.71 . Vm . (Pbar + AH/13.6)
: Tm
0.6
= 17.71 (-89 X (424 + /é@
' - 460+
= G- std cuft dry

2. Water collection -_
(a) Total impinger collection (Vic) 3o s~ ml

~ (b) Cyclone water collection (Vcc) o ml (Particulate water)

3. Volume of water vapor in gas sampled

Vwstd = .0474 X Vic = .0474 X 30% = H'rff(o cuft in.

% Moisture

Vwstd X 100 = et b x 100 = u9.24 %
Vmstd + Vwstd 6-421*'4”+b . ‘

5. Mole fraction dry (Mp)

1 - % Moisture _ (- ¢ cand = ¢ 3076
' 100 | |

6. Molecular wt dry (Md)

(a) Gas composition - H,- a.-§ % vol
C02— s "
Co._. 1.0 "

02- \q74 "

N2~ 7496

AN EME GEE BN SIN N ;e N N IR S BN T M AN BN s
o
L]

(b). Md = % H, X .02 + % COp X .44 + %5 COX .28 + %05 X .32 + % Hy X..28

. S5Y.07 52 %044 A\ 3v-230 X316 74422 474 20x.9F = L064
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Calculations . - Pparticulate In Duct Emissions __ Corp. PECT System

o e = e e e oy

(. 7. Molecular wt wet (Ms)

My X M3 + 18 (3-Mp) = 595AK3cTL 1I1ER- 6424 = 2124

8. Vcc percentage of total water vapor

= Vec X100 = 1o X100 = 26 %
Vic + Vce - o+ 308 :

9; Stack gas velocity stack condition

Vs = 85.48 XCp XY Ap 460+Ts
‘ . Ps X Ms
= 85,48 X'QX 64 X [A60+ AT
: _ 2934 123124
= \Web fps

30. Actual stack gas flow through the sampled area

Qs = Vs X 30 X Points sampled X 60 ACFM
‘ o Total points
=166 X 30X E X 60 = 524

A& ‘. ACFM through sample area

11. Emission rate

A. Concentration method:

' (a) Actual cuft sampled through nozzle

Qace = Vmstd X 460 +Ts X  29.92
MD 460 + 70 Ps

= 6'4% X 460 #1437 X 29.92

LIt

2638 o ACF

(b) Total wt collected . (Mp gms)

Filter "OB05 K

¢

Front half acetone - a0 s

Front half water - ‘
Back half - vOT 4k D

TOTAL 2253 6
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o vAed (\’)i""\!;.;,\
) (c) Lbs/ton of coal (12 tons per charge

( 60 secs per push)
Parc = Mp X Qs 329536 x a4l
453.6 X Qacr X 12 453.6 XakasX 12

00837 = Lbsf/ton of coal through sample area
Purc = X WAS

B. Area ratio:

6 XVs X P X An

1.667 [:.00267 X306 + 5T aqyds 00
- s34 O "13.6)

1-§3 X b6 X 934 X 'ceas72q

#

i 2.3 (’\ o

. ) : ——~

An = Area Nozzle ='00C25%779 sq ft
As = Area stack sampled = 7§ sq ft
® = Minutes sampled hWg's
Pora = As X Mp X1 X 1
An 453.6 0 12
, = 7:5’“' X “D0EDG X \ X 1
:C 09&‘:-,»;[(‘1 45396 \‘?3 Ti
= (ool 1bs/ton of coal through sample area
' geyel 0
Average emission - Pmra + Pmrc = 2 7_2{_‘______ ¢ RTT: P
. 2 o
12. Percentage.Isokienetics
I= 1.667 [.00267 Vic + Vm (Pbar + AH )] T
T s

]Q#(.L+IQJ7)
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1.

SAMPLER SUBSET - [ RAC ~ 7807

1. Volume of gas sampled - (std cuft dry)

17.71 . Vm .  (Pbar + AH/13.6)

Vmstd =
Tm
. : OQ/
= 17.71x6-754 X (2924 + 13:6)
L 460+ 7§~
= 6:6C std cuft dry

2. Water collection -
(a) Total impingexr collection (Vie) 2330 ml

(b) Cyclone water collection (Vec) 39 ml (Particulate water)

3. Volume of water vapor in gas sampled

Vwstd = .0474 X Vic = .0474 X 3730 = 040 cuftin

% Moisture

Vwstd X 100 = o 9 X 100 = (a3 %
Vmstd + Vwstd b-t4129 _ .

S. Mole__ fraction dry (Mp)

1 - %Moiggure . |-, 023 : < BTT

6. Molecular wt dry (Md)

(a) Gas composition - Hy- P S % vol
COp- 2+ "
CoO- (. "
0- \q74 "

Nz- 74 3¢ "

1
!_
I
l

|

l

|

l

|

l 4.
|

l .
l

|

l

i

l
1
1

(b) Md = % Hy X .02 + % COp X .44 + % COX .28 + %0, X .32+ %HyX .28
= NE.5A4 |
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7.

10.

11.

A,

Molecular wt wet (Ms)

Mp X M4 + 18 (1-Mp) = 2€54x:37711¢x5a3

Vec percentage of total water vapor

= Veo X 100 = 39 X 100
Vic + Vce - 394230

Stack gas velocity stack condition

Vs = 85.48 X Cp X ¥ Ap 460+Ts
' : Ps X Ms
= 85.48 X'\b0Gk 16X/ 460+ Qi i~
- _ 24782934
= \26¥ fps

Actual stack gas flow through the sampled area

Vs X 30 X Points sampled X 60 ACEM

QB =
- ) Total points
= 16@ X 30X '3 X 60 =

Emission rate

Concentration method:

- (a) Actual cuft sampled through nozzle

i

Vmstd X 460 + Ts X  29.92

Qacr 29.92
My 260 + 70 Ps

G- 60 X 460 +'\V1:-X  29.92

260 ACE

(b) Total wt collected (Mp gms)
Filter ' c 0640

Front half acetone - PO S ST -
Front half water -

Corp. PECT System

= 21v97

= YT %

T706 : :
ACFM through sample area

Back half - o166 !
TOTAL N
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(c) Lbs/ton of coal (12 tons per charge

( : 60 secs per push)
Pmrc = Mp X Qs bl x 5706
453, 6 X Qacr X iz ~ 453.6 X\ 6 X 12
'00 69¢ L~ = Lbs/ton of coal through sample area

Pmrc = O C LAY N~

B. Area ratio:

An = Area Nozzle = ‘0025779 sq ft.
As = Area stack sampled = “1-§ sq ft
® = Minutes sampled W 3
Pnmra = As - X Mp X1 X 1
: An 453.6 I 12
= T8 X e .x \ X 1
v(_‘;c,agr‘f'_fg 453-6 ’ ”.t;g& 12
= e o6LEa4 1bs/ton of coal through sample area
< s . R 0S4
Average emission - Pmra + Pmrc = Of_fjf oty C.C .S ZOCLTSD
2 >
12. Percentage .Isokienetics
I = 1.667 | .00267 Vlic + Vm (Pbar + AH ) Ts
' Tm ( 13.6 ) |

0 XVs X P X An

1.667 [.00267 X 30 + €794 (5q9p ¢+ '8
- [ TeiTs | 13 6 )]OU’ vigiz)

\l‘ga X_lavug X DY -4 X 'OQQS"TfT(f

oe

= A7) 0 .
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SAMPLER SUBSET - il = < .T = .28 .7

1. Volume of gas sampled - (std cuft dry)

17.71 . Vm . (Pbar + AH/13.6)
Tm

Vmstd

' o 7.
Cm o 17.71466% X (2955 F 736 )
' 460+57.( .

6:d5 | std cuft dry

1

2. Water collection -
(a) Total impinger collection (Vlc) 3Ja ml

(b) Cyclone water collection (Vec) o ml (Particulate water)

3. Volume of water vapor in gas sampled

Vwstd = .0474 X Vic = .0474 X 3444 = 1869 cuft -in

% Moisture

Vwstd X 100 = \§ 68 X 100 = THGDY %
Vmstd + Vwstd 638 11968 .

5. Mole fraction dry (Mp)

1- %Moiggure .\ -0 71463 = © 353

6. Molecular wt dry (Md)

(a) Gas composition -~  H,- xS % vol
€0y~ 273 " |
- Forew Lorw
co- VG " _
yARX taqt.

0,- QY "

Ng- T4 1l "

(b) Md =% Hy, X .02+%C0;X .44+ %COX.28+%0,X.32+%Hy X .28

>

= D.8.5%
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Calculations ' Paruculate In Duect Emissions Corp. PECT System

----------------------------

- Camtd (212376 )

7.

8.

10.

i1.

Molecular wt wet (Ms).

My XMd + 18 (1-Mp) = 28 SAxRFYrI®V 74T = 3068

Vec percentage of total water vapor

S = Vec X 100 = ot X100 = 9040 %
Vic -+ Vee -394 e

Stack gas velocity stack condition

Vs = 85.48 X Cp XY Ap- 460+Ts
: : Ps X Ms
= 85.48 X @1 \NT X [ 460+ 205
' : : 29-§C X 2068
= 1388  fps .

Actual stack gas flow through the sampled area

Vs X 30 X Points sampled X 60 ACFM

Qs =
' Total points
= 1385 X 3.'ox ' X60 = (a3%>'5
A4 _ ACFM through sample area

Emission rate

Concentration method:
(2) Actual cuft sampled through nozzle
QuacF = Vmstd X 460 + Ts X  29.92 -

M, 460 + 70 Ps '
= 6385 x 460 +3¢57X 29,92

6-2537 930 . 29.55

.= 31-2% ACF

(b) Total wt collected (Mp gms)

Filter - 2 1l &S5

Front half acetone - ° '8&.3537

Front half water - o0.0670¥
Back half - -
‘ 20% A9

TOTAL . o
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- Candd (f"?{z\ai-’;e]-

. (c) Lbs/ton of coal (12 tons per charge
( 60 secs per push)

Poxc = Mp X Qs _ 030944 x 633a-$
- 453.6 X QoCF X 12 - 45376 X@21%3X 12

LeRURTEY Lbs/ton of coal through sample area

Pmre = O g

B. Area ratio:

An = Area Nozzle = '0028179 sq ft
As = Area stack sampled = ?'Tfs" .. sq ft
0 = Minutes sampled A ARk
Pora = As X Mp X1 X 1
An  453.6 0 _ 12
= 75 x 3099 g X 1
"OORETT G 453.6 _ ll‘.c'\“\/ 12 .
= CO\3BSY 1bs/ton of coal through sample area
L - 013 SSA oHNS
Average emission - Pura + Pmrc = - — = 01249
2 o

12. Percentage.Isokienetics

X

1.667 [.00267 Vic + Vm (Pbar + AH ) Ts

Tm ( 13.6 )

@ XVsXP XAn

1.667[.00267 X394 + 6:63 (AT, 0.7 |
- ' H4o0+87: ( - 13.6 ) (—fbo+_aos_.7)

- X Mg X 29.5¢ 0 X c002¢§7% .

-\34-";-‘ ' %

. Pl
, .
. - L R
.. . . -
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' CHKD. BY. _/_"_/2\___DATE.17__53_C_7_€~ Source Sampling of Residual Job No.._Donner-Hanna

_____________________________________________________

Calculatlons ' Partlculate In Duct Emissions Coke Corp. PECT System

SAMPLER SUBSET - 1V = R.A.C - 7.a3.7f

1. Volume of gas sampled - (std cuft dry)

Vmstd = 17.71 . Vm . (Pbar + AH/13.6)
Tm

071 -
17 71~ 54&’;. X (>98s+t /ia ()
460+ €3. 7

1l

6.2.0 std cuft dry

it

2. Water collection -
(a) Total impinger collection (Vlc) 333-S  ml

(b) Cyclone water collection (Vec) 3 ml (Particulate water)

3. Volume of water vapor in gas sampled

1t

Vustd = .0474 X Vic = .0474 X 332°'S \S$7 % cuft in

4. % Moisture

77 %

Vustd X 100 = '$76 - ¥ 100 =
Vostd + Vwstd 23S 7k '
5.  Mole ' fraction dry (Mp)
1 .,-.. % Moisture  _ I, A Ay ~ ©0:9%23
U 100 - ‘_. : ? 2
6. Molecular wt-dry (Md)
| (a)' Gas comiaosition - Hy- 2% % vol
: C02- RS " '
co- 10 " ' '_jmg(m,\ Ao 7]2y dest -
0,- 14.74 " . | -

Nz- 7436 "

(b) Md = %H,X .02+ %COyX .44+ %C0OX.28+%0,X.32+%H X .28
= a‘g,g’é‘ . .
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) cHKD. BY. AA.__DATE. 7.8/ 76 ___Source Szmpling of Residual ... JoB no.Deaner-Hanna C
____Calculations " Particulate In Duct Emissions Corp. PECT System ]
( 7. Molecular wt wet (Ms)

Mp X M3 + 18 (1-Mp) =28-54x2agaz+ ¥ 777 = 20A8

8. Vcc percentage of total water vapor.

= Ycec - X 100 = 6D X100 = 1§97 %
Vie + Vce CIe > W 163 .

9. Stack gas velacity stack condition

Vs = 85.48 XCp X ¥V Bp. [/ 460+Ts .
- Ps X Ms

= 85.48 X'T06vs71 X [ 460+14% G

: - a9-55 A 20.9¢

\2egr fps

10. Actual stack gas flow through the sampled area

Vs X 30 X Points sampled X 60 ACFM

' ) Total points _
= 1a-8) X 30X \a X 60 = ST64.5° - .
' 4K ‘ ACFM through sample area

11, Emission rate

A. Concentration method:

(2) = Actual cuft sampled through nozzle

QacE Vostd X 460 + Ts X  29.92
Mp 460 + 70 s

= 6% X 460 +'9%bX  29.92

aRad 530 2}‘_3\-5“‘3“

763 ACF

(b) Total wt collected -(Mp gms)

Filter ' 'OCJQH?E)-

Front half acetone -'0% 1§
front half water -

Back half - ‘05499
COTOTAL . A0 ®

: i
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CHKD, BY, /1_,____DATE,_‘_7_B__/'_ 76 Source Samnling of Re51dua1 Joa No. Donner-Hanna _

ot e e e el i 2 e 7 e e B o L Y o g e e WS RR BB S AL P, ST

Calculations "__Particulate In Duct Emissions Corp. PECT System

(¢} Lbs/ton of coal (12 toms per charge

( - 60 secs per push)
Pnrc = Mp Qs 1Ol X 5764 S
'zr“ 6 X Qacr X 12 ©  453.6 Xx).43X 12
00RO = Lbs/ton of coal through sample area
Pomrc = 00Ea0
B, Area ratio: _ o
An = Area Nozzle = '00aS$T79 sq ft
As = Area stack sampléd = 9.8 - sq ft
® = Minutes sampled BTN
Pora = As X Mp X 1 X 1_
: An 453.6 0 12
- 7 5 x vaHo| x ' x1
.Qoashrcrq 453.6 ' g I .12 :
= 004 $3N 1bs/ton of coal through sample area
Average emission - Pomra + Pmrc = 'Of’?'lo F rooasyn-, 0022

2 . g B

12. Percentage.Isokienetics

1

)

1.667 [.00267 Vic + Vm (Pbar + AH )

Tm - ( Ee)| 5

0 XVs X P X An

= 1.667 [.00267.X3?,Q.§ + ©6:43% (aqesx + T ]
~ 4éot+e3-a ( 13.6) (Moo 41ae G)
S X gl X 29.5% X vooasvrq

604 %

' .
. . * : .
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BYoooooe_DATE_2:3.7¢  susiEcr.__Air Pollution Control SHEET NO._8n3._ oF 15

cHkb. BY. A0 bare_ 712126 __Source Sampling of Residual . Jom no.__Donner-Hanna

Calculatlons ' Partlculate Inc Duct Emissions .. Coke Corp. PECT System

T e R e

SAMPLER SUBSET - 1T , &.71 %.3.’76

1. Volume of gas sampled - (std cuft dry)

17.71 . Vm .. (Pba.r + AH/13.6)

Vmstd .
T - -.;

I3

17 71,-13?,x (32-7Tt + 7/!3 La)
460+

RNy std cuft dry

2. Water collection -
(2) Total impinger collection (Vlc) 3%®8.73 ml

(b) Cyclone water collection (Vecc) 3¢ ml (Particulate watex)

3, Volume of water vapor in gas sampled

Vwstd = .0474 X Vic = .0474 X 34%.3 .51 euft in

% Moi_sture

Vwstd . X 100 = 6 SV X 100
Vmstd + Vwstd T4 VoS!

62.97 %

5. Mole fraction dry (Mp)

'.l“ - % Moisture _ _ 0. 64

= - = ©0.301
100 . 3
6. Molecular wt dry (Md)
(a) éaé composition - H,- &g % vol
| COp- 2-5 M
' Jodan dreows Tlan tect.

co- 10 " :
Oz- tg.74 "

Np- “fTwag ™

(b)_Md=%H2x.02+%cozx.44+%cox.28+‘%ozx.32+%H2x.28

>

o N SRl

ft



AR BY LA DATE YA G pource Sampling of Residual

T e R e ey @

&
ATE,. _J-gllde | sour —.-2flP A0S of Residu -~ JOB No.Qoner-Han
----Lalewlations P ?.EE}E‘.‘}_"_-EP_-!:_-Pii‘if—.):".“ié?i‘?ﬂ.% .........
.Cévdd'(-?l‘alu) '
(. 7. Molecular wt wet (Ms)
Mp X M2 + 18 (i-Mp) = 2g.s4 Y3012 41Q 6897 = Bt
. ' 8. Vce percentage of total water vapor _
= Vee X 100 = 139 X100 = >8.3g
Vic + Vce '

© 348,73 113870

9. Stack gas velocity stack condition

Vs = 85.48 X Cp X V/ #p 460+Ts
Ps X Ms
""" = 85.48 X-2Ix. 573X / 460+ 553
: _ _ AT £ 200G
= 3.3 fps

10.  Actual stack gas flow through the sampled area

Qs = Vs X 30 X Points sampled X 60 ACFM
{ : _ N - Total points -

= 1332 X 30X 12 X 60 = N, a9

36

ACFM through sample area

11. Emission rate

A. Concentration method:

(a) Actual cuft sampled through nozzle

CQACF = Vmstd X 460 + Ts X 29.92
' M, T Ps

It

T X 460 +ac3 X 29.92

A0 530 29 .7
- % aq.7t _ ACF

(b) Total wt collected (Mp gms)

Filter P05 HE

Front half acetone . '/ A9 73

Front half water - '0 Q@& $9 ) -
Back half - vOAE Y

TOTAL AT Y
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) cHkD. BY. A0 _pare 32026 __Source Saznling of Residwal __ Jos No. Donner-Hanna C
_______ Calculations . Particulate In Puct Emissions = Corp. PEUT System
v LT Gentd (9’3[76)
(c) Lbs/ton of coal (12 tonms per charge
( . 60 secs per push)
Porc = Mp X Qs BB IgX 1L,92F e
455.6 X Opcp X 12 = 453.6 X X 12 |

-0/57¢ = Lbs/ton of coal through sample area

Pnre = " O/57T6

B. Areaz ratio:

An = Area Nozzle = OO $1v9 sq ft
As = Area stack sampled = /G sq ft
@ = Minutes sampled 19
Pmra = As X Mp X 1 X 1
An 453.6 e _ 12
= 5 X &/29g X Fx 1
D0RSTTY 453.6 /8 12
.= 0/ B EHY ~ 1bs/ton of coal through sample area
: ' ‘OIEVE o 4 2
Average emission - Pmra + Pmrc. = " é,._,rl_ho’ L64Y - spse 2

2 A

12. Percentage.Isokienetics

I

1l

' 1.667 [.00267 Vic + Vm  (Pbar + AH ) s

Tm ( 13.6 )

0 XVsXP XAn

1.667 [.00267 X 342.3 + 733 (agw+ 07 _0.7)
- 460733  ( 13.% ) (‘7’00 3057

18 X /338 X 297/ X 100a&7v9g

Fo.0¢

o

N . o
. . . Kl . - —
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BY. . ___. S b ATE..,."?_._Q..;?_G’ susJECT.___Air_Pellution Control SHEET No._}j;fp:___o&'_}ﬂg:

cHKD. BY. /1t pate. A 2! 2L __Source Sampling of Residual " Jos No._ Donner-Hanna

W o e o o A ke

Calculations . Particulate In Duct Emissions . Coke Corp. PECT System

SAMPLER SUBSET - T , RAC = glaiv

1. Volume of gas sampled - (std cuft dry)

Vmstd = 17.71 , Vm . (Pbar + AH/13.6)
Tm
o-‘?l’
= 17.71.8. 74t X (249 Tt + 13-4
. 460+ T5 .

= Q.6 std cuft dry

Water collection -
(a) Total impinger collection (Vlc) ag¢(  ml

’ (.b) Cyclone water collection (Vec) Qg ml (Particulate water)

" Volume of water vapor in gas sampled

Vwstd = .0474 X Vlc = .0474 X 280( V2-5%  cuft in _

% Moisture

Vwstd X100 = 1350 X 100 = L1 %
Vmstd + Vwstd el 1356 _ r

Mole ' fraction dry (Mp)

i,"-__%‘l\ioi:';ture o { - 6115 = 03885 |
o 100

Moleculaxr wt dry  (Md)

(a) Gas composition - H,- 2S5 % vol

- e " i :
Coz- 2% Frown  7|an dest
CO- V- ) " .
_ 0O a7t "
) Np-  14.20 "

(b) Md = %HyX.02+%CO0;X .44+ %COX.28+%0,X.32+%Hy X .28
2854 : '

-
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CHKD. BY Al _ DATE R 21 7% Source Sa

-hedee . Source Sempling of Residual JOB NO.Donnetr Yinn
w--f@lewlations P i‘*.’-i‘if-ﬁ‘f.lﬂ?_-IE‘.-?PEP__EL"_E%_S_%QD_% _________ Cozp. PECT System
[-‘:‘V\Jd (’-?"\Ivb) :
7. Molecular wt wet  (Ms)
Mp X Md + 18 (1-Mp) = 295439954 1gp-ony o 23203

8.  Vee percentage of total water. vapor

= Vee X 100 = 8% X 100
Vie + Vce IR I A B

oo

=. @By

9. Stack gas velocity stack condition

Vs = 85,48 X Cp XV Ap 460+Ts
) ' Ps_x Ms |
= B85.48 X Aatxus70 X / 460+ 1ag 1.
. 3209 4 24T
= 1 a. Ss\f fPS

10.  Actual stack gas flow through the sampled area

Qs = Vs X 30 X Points sampled X 60 ACFM
Total points
=12.37X 30 X r ¥ X60 = i jZg
- e

ACFM through sample area

11. Emission rate

A. Concentration method:

(2) Actual cuft sampled through nozzle

Qack = Vmstd X 460 + Ts X 29.92

M, 7607+ 70 Ps
= _ 26! X 460 +1921X  29.02
3L 530 29 7y
= a7.2a¢ ACF
(b} Total wt collected (Mp gms)
Filter PO 2Q
Front half acetone - roa Tar _
Front half water -~ o0 30 G i
Back half - ro bR 3
TOTAL “elg oW
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CHKD. BY__AQ‘ paTE. 4 ;‘\ 1:’ —_Source Sar '31’-““ of Residual -~ JOB NO. Povmer Ha.nwa C

Calculations _Particuiate In Duct Emissions .. Corp., PECT System

o s e T T S o e e .y e e e e T e e b ke

Cpttd (’*1‘*1“%.)

(c) Lbs/ton of coal (12 tons per charge
60 secs per push)

Pmre = Mp Qs negaw x 28
453, x Qack X 12 © 3536 X7 X 12
OIHCG = Lbs/ton of coal through sample area

Pnre = “O\V*00b

B. Area ratio:

An = Area Nozzle = *003%779 sq ft
As = Area stack sampled = i sq ft
@ = Minutes sampled 8%
Pomra = As X Mp X1 X 1
An 453.6 6 12
- (e x  ri1ggay X ! X 1
'R oSt 453.6 142 12
= 0 O TY - 1bs/ton of coal through sample area
Average emission - Pmra + Pmrc = rotmoL v o \,,,,, < .Otlz:-la
2 o
12. Percentage.Isokienetilts
I= 1.667[.00267 Vic + ¥m - (Pbar + AH__)7] o
Tm ( 13.6 )

6 XVs X P XAn

1

1.667 [.00267 X229 + 3 T (a4 s+ ©Tr )
- neorts 13.6)

(60 ian2)
ke X w37 X a2a X 0028779

T s
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griko. BY. 22 __pate. 3706 Source Sampling of Residual - Jos no Donner-Hanna Co
Ij., 7 “Velocity & Tem_]g_eratufe Data Particulate In Duct Emissions Corp. PECT System
+ "“"'“"“""-T__ """"""""""""""""""" - ) 10’ _—
Date Sampled: 8/!—//76, 9 2 3 4 § 35 7 € 3 4o b2
Train & Operator: L9 T FLSK.M, T g . 1 T
Barometric Pressure: 29-462" ; gt t——"-lf—---—%—-‘---‘———f——‘
| Static Pressure: %M el b L] P L
I Wind Direction § Speed: Noo€ 4./0 mpd, 3 MiX 12_(_ _)_(_i_ ?(x X _'l}(::[_l_ e i |
Centroid, PROBE TIP TEMPERATURES  PRESSURES IN. H,0 Cal. Samp.
Oven No. § ' : Average Read Plot Avge. Req. Vel. EWTIP
Time Pushsd Sec. Read °p £ns res.
I AP /AP /AP AH P Tnch Ha.
_ f 10 (76 . 0. 0l 102000 0.7 | 1rys| o
I ......... I_N__b_ . 120 207 0:02, |0 ft(Y Ve lls0) &
30 | 208 200 & L2202 4734 oS j(262 y z
' 20 120 1 %75 ook lozoed® ™% a7 s | 2
l OVEN _NO. 109. 50 | /7 0:07. 041y o) |fo:38 | 2
Copeo | 28 0rg2 _Joriplht 100 H10:38. } 2
70 - _ .
l . , 10 204 | 0103 (61792 Vos 12671 =
IN 20 211, 604 . 0204y o7 3§ 1h-6/ 2.
' 30 238 723 007 W0AHE) 03 V19678 I
I A0 27 7 0-07 _l0-2646)° 200075 Tmeyl ¢
OvEN N, 119, 50 1247 | | 0108, 102234 09 V1I6:77 3 £
' : 60 | 244, 0:04,  10'2000 0.7 V14955 3 _ _
70 _ | . e N
g t / - 110 199 005 162234 2.9 16:19 2.
I( IN | 20 | 2o 0:06 02449 1o ) 1788 3
30 | Ro___ ) qu,5 | 006 \0RkuFips928% t0 V1788 F o
, 40| z/2 . 0:05. 102236 09 I6:I5 4 b
I OVEN No. 129, .50 205, . L0k 1020008 . je. JIH65 4 2
.60 22/, |00k _ 102000 o A7z, F 3
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l ) , i 10 197 | 0:04 8-2600 { o7 Vlye § 2
_L" N .20 209 L0085  §02236) . RV 5
| 30 | 2/, ep 22086 W02236% . 3109 /633 | 8.5
I : _40 209 2097 | 005 0223€ 021I8.1 ¢ g 16:31.% 3
_QVEN. Ao, 139, 50 | /0 | O:0k __j6-20007% . 07 14608 2
I 60 | =220 1004 10200  LOT Vig73 ) 25
70 - ' _
‘ , i 10 198 004 62000 a-7 {433 =z
I 5N 20 207 : 005, 1p2236% 0.2 11629 § 3
: L 30 _ ] 208 ; 006 02409, /0 _117:85°% 3
| 20 | zog 205.8 ool o060l 0w {in58 1 3
l OUEN _NO._Fb.. 50 206 0:03 lov73zd 108 {i12-4/ % 2
60__1 208 | 003 {04732 o5 172421 2
70 1
l : , 10 L 199 | 603 {01732 oS jlaesy 3 2
6N b2 me 005 02236 109 11419 1 =
N -7/ S 5 | 005 10-2236;, . 4.2 1 (6:33 3
I 490 | 28 . 2075, 0:65 a-g.y_@_“‘ﬂdq 0.9 b b2 b4
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P70 {
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Date Sampled: 3/#/76 ' . e 3
Train § Operator: Ly TIisxM. | g

tod

1 H : T - B ;
R
4

Barometric Pressure: 2G40 80 Mo : —- i \, e
Static Pressure: A4 mmb (Adn ) 3¢ X| _>_(_ix_l;_2_(_'_:;_ X x‘_ R
Wind Direction & Speed: Azo/ Zb\/kﬁ.‘;{ 0-16 mpels . N T J ; [ ' |I T

k PR W SUPINVN SR B PR S SR IO SNN SR

¥ R B L.
Centroid, PROBE TIP TEMPERATURES  PRESSURES  IN. Hp0 Cal. Samp.

Oven No. §& ' Average Read Plot Avge. Req. Vel. Pump
Time Pushed Sec. Read °F AP \/_HAP Jap  aq fps Pres.

o 110 A1 _0:09 | 102236 2.9 .\
6 .20 246 006, _|0-24k9 Lo}
O >

30 1 x4 _0:05  16:223¢ 0.9 1529 |
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" Velocity & Temperature Data Particulate In Duct Emissions __ Corp. PECT System
V' mmmenmemeete :_-'-? ----------- . T . lol . e
Date Sampled: 3/4/75. ! 2 L I LR I )

Train § Operator: (.. JTF8SKM. T §ix x|
Barometric Pressure: 2962 st Mo, RO DA

Static Pressure: A B i
Wind Direction & Speed: Xegi airot 0-102nfl, 3 NG : ) ' i _ , L _l f
Centroid, PROBE TIP TEMPERATURES  PRESSURES  IN. Hy0 Cal. Samp.

Oven No. & Average Read Plot Avge. Req. Vel. Pump
Time Pushed Sec.. Read . °F AP /AP Jop Al fps Pres.

10 | 220 05 l6-2236 .9 | lebx | 8
20 | 227 6:06 ___|¢-2by9 o4 L
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pate %4 7k  susJEcT.__Air_Pollution Contral

BY. _ sHEET N0 8T . or {8%.
cHxo, By 0 _pave 7.3/ 26 | _Source Sampling of Residual Jos no.__Donner-Hanna
o....Galeulations - . Particulate In Duct Emissions Coke Corp. PECT System_
SAMPLER SUBSET - 11| G T 2.4.
1. Volume of gas sampled - (std cuft dry)
Vmstd = 17,71 . Vm . (Pbar + AH/13.6)
_ Tm
' i --'r,
= 177 «1g7 X (24cad XS
. 460+ @5 T
= - std cuft dry
2. Water collection -
(a) Total impinger collection (Vic) 5592 ml
(b) .Cyclone water collection (Vec) g ml (Particulate water)
3. Volume of water vapor in gas sampled
Vustd = .0474 X Vlc = L0474 X 55 = 2621 cuft in
4. % Moisture .
Vustd X 100 = 262\ x 100 NT6 %
- Vmstd + Vwstd _ 159+ b dl .
5. Mole fraction dry (Mp)
1'___-_.‘% Moisture _ | — 776 = o any
- 100
6. Molecular wt dry (Md)
(a) Gas composition - Hz- a. & % vol
€0~ 3¢ "
CO- .o ", . T FoAow "(‘FCV'\N\ 7"1' tagt . N .
- 02- 1q.71 "

= 2R 54

(B) Md=%HyX.02+%C0OpX.44+%COX.28+%0,X.32+%HyX .28
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GHKD. BY. 2B __pATE 9.2/ 06 lSource Sampling of Residual . Joa nNo.Dogner-tanpna. Coke

Calculations ' FParticulate In Duct Emissions _ Corp. PECT System

i i T S 41—
———

S Certd.. @l

7. Molecular wt wet (Ms)

MpXMd + 18 (1-Mp) = 39-8'4#3-‘),4‘\"\‘5&.’%-‘7‘7@. = ao-‘sé._

8. Vcc percentage of total water vapor - _

c= o Vee X100 = = . a9 X100 = sa5 %

Vlc + Vecc . 563% 138

9. Stack gas velocity stack condition

Vs = 85.48 X Cp X ¥ &p 460+Ts
‘ Ps X Ms
= 85.48 X'&lraa) X /2606
o 3 2962 %8030
= 1463 fps

10. Actual stack gas flow through the sampled area

Qs = Vs X 30 X Points sampled X 60 ACFM:
o Total points
= /463X 30X __ ‘¥ X600 = /3,163 _
3 ¢ _ . ACFM through sample area

11, Emission rate

A. Concentration method:

(2) Actual cuft sampled through nozzle

Qacr = Vmstd X 460 + Ts X 29.92
M 460 + 70 Ps
= 7-58 7 X 460 +946X 29.92
.3’9‘/_ 530 aq Lo~

4344 ACF

(b) Total wt collected (Mp gms)

"Filter el XG0
Front half acetone - 0’56323
Front half water - 0o 58 -
Back half - 603 g43

TOTAL o X 373
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CHio. BY.2R__pare. 71206 _ Source Sampling of Residual

Particulate In

CCentd ey

..farticulate In Duct Emissiog_s -.. Corp. PECT System

g} 2 - Jos No. Donner-Hanna
Calculations '

(c) Lbs/ton of coal (12 tons per charge
( 60 secs per push)

Porc = Mp X gs _ o 233 x 13763
4536 X Quop X127 453.6 X#43-71X 12

O-O1 44

Lbs/ton of coal through sample area -

Prnrc = O O1 74 et

B. Area ratio:
se Tatlo,

An = Area Nozzle = 0:0038779 sq £t
As = Area stack sampled = /45 - s8q ft
@ = Minutes sampled ’Q
Pora = As X Mp . X 1 x 71
A 45356 V)
. g X 3373 X X 1
12
= OO0 ' 1bs/ton of coal through sample area
- OlT7#4 # 0 1G6a
. Average emission - Pmra + Pmre =

= & CIR0 .
2 ' _ o ' .

12, Percentage .Isokienetics

I

1.667 [1.00267 Vie + Vm  (Pbar + gy ) Ts
Tw . ( 13.6 )

0XVsXP X an

= 1.6671.00267 X 553 + T8 (3950 + 0% -
,_ “607887 (- | Tf,.s—g (4607‘ 2/9:6) .
‘¢ X 63 X a9461 X ‘00aSTTg

oTs : 2

' ( - _ _ ' 0035 TT g _ 453.6 ' s
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Calculations ‘ Particulate In Duct Emissions Coke Corp. PECT System

e e R A ol ok g 7R ) 0 ) i e o i o L0t ol L AR Y e o ey B e o e 7 e e e o 2 i e i ol e

SAMPLER SUBSET - 1V = RAC = @.4.7(

1. Volume of gas sampled - (std cuft dry)

Vmstd = 17.71 . Vm . (Pbar + AH/13.6) _
. 0%
= 17.7145T X (962t J36)
' _ _ 460+20.73
= ' 5‘4)4 std cuft dry

2. VWater collection -
(a) Total impinger collection (Vlc) 287§ ml

(b) Cyclone water collection (Vee) 59, ml (Particulate water) -

3. Volume of water vapor in gas sampled

Vwstd = .0474 X Vic = ,0474 X287.% = 133 cuft in

% Moisture

Vustd X 100 = %63 X 100 - to.T4 g
Vinstd + Vwstd S56A A\3ED

5. Mole  fraction dry (Mp)

]7'_:*: %Moi.-ggure o 1~ 7074 = 0.24%6

6. Molecular wt dry (Md)

(a) Gas composition - H,- 2§ % vol
. . CQZ_ N g 1
~Co- O " Sorkeom Avorn 2]

02_ V.7 0 +g,3.Q.-

N2~ 74 24

(b) Md =% H) X .02+%CO,X .44+ %COX.28+%0,X.32+5%HyX .28
= DR.S4-

>
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CHKD. BY._ /). __DATE. 9:2/06 Source Sampling of Residual Jom no. Dooner-Hanna C

Calculations __Particulate In Duct Emissions _ Corp. PECT System

e e ke B Y e e L el i e 7 P ok e B el

7. Molecular wt wet (Ms)

MyX¥d + 18 (M) = 28-S¥xBA6T 07074 = Biog

8. Vcc percentage of total water vapor

= Vee X100 = 5 % X100 = 162%- %

Vlc -+ Vcc Xy 2y BCAR SN R i
9. Stack gas velocity stack condition

Vs = 85.48 XCp XV Ap 460+Ts

' : : Ps X Ms
= 85.48 X'426x156(X [/ 460+136'S

: ' : 3463t 08

= 26T fps '

10. Actual stack gas flow through the sampled area

Qs = Vs X 30 X Points sampled X 60 ACFM
: ' Total points '

= 1267 X 30X '3 X 60 = 8335 _
' d6 _ ACFM through sample area63 b‘-s'}

11. Emission rate

A. Concentration method:

(2) Actual cuft sampled thrbugh nozzle

QacF = Vmstd X 460 + Ts X  29.92

7 460 + 70 Ps

1

S:é4 X 460 +QALT X 29,92

1t

- X< XA 530 - P86
= 24 ACF

(b) Total wt collected_ (Mp gms)

. : A;"\ o .

( ) Filter lAloqg

| Front half acetone - ‘C3Q‘!
Front half water - 1003an-
Back half - 00868

TOTAL S 8330
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Calculations __Particulate In Duct Emissions Corp. PECT System

R NE NIV

(¢) Lbs/ton of coal (12 tons per charge
60 secs per push)

Poxc = Mp X Qs A0 X LRSS
453.6 X Qacr X 12~ 45306 Xow11X 12

= Lbs/ton of coal through sample area ( 13 pourds)

Porc = o:.0146%

B. Area ratio: \ :
: Area Nozzle = ©00235779 sq ft -

An = ‘
As = Area stack sampled = 10'R3 sq £t (13 biz)
@ = Minutes sampled ~ \3.00 |
Pmxa = As X Mp X1 X 1
An 453.6 e 12
= _ 1083 X 2ad3to x. ' X 1 -
. "0G63STT 9 453.6 ) I D 12 .
= o o-\?)g) 4. 1bs/ton of coal through sample area ‘
Average emission - . Pmra + Pmrc = 'C)l%ﬁ--q_” * ’.o ! 5'84 Do 2%
(13 pis) 2 =
12. Percentage.Isokienetics
I= 1.667[.00267 Vic+ Vm  (Pbar + 8 )| o
™ ( 13.6 )
®XVs X P' X An '
= 1.667 [.00267 X 337" + 5746 (3qer+ € Y},
- [ 4evscs (0 "13.6) C’."’C*_'_%'S)
13 X w7y X 29.6 X ‘cea3s779
= -7k
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BY o comeee DATE X0 suslecT . Alx _Pollution Contral SHEET NO.__Xh & _OF 185

" ehxo, BY. AN _pate. 127 __Source Sampling of Residuval . Jos No.__ Donner-Hanna _
o..-_.Calculations ______ - ___ Particulate In Duct Emissions Coke Corp. PECT System

ey

SAMPLER SUBSET -T, <f. T = .8 7

1. Volume of gas sampled - (std cuft dry)

Vmstd = 17.71 . Vm . (Pbar + AH/13.6)

Tm
- & .
= 17.71: bogeeX (A0 A )
460+ 24
= 654 std cuft dry

2. Water collection -
(a) Total impinger collection (Vlc) = 463X ml

(b) Cyclone water collection (Vce) - 33 ml (Particixlate wafer)

3. Volume of water vapor in gas sampled

Vwstd = .0474 X Vle = .0474 X &0 = 9--.1 F A0 cuft m
4. % Moisture. _1
Vustd X100 = _ %1 9% X100 = tTse %
. Vmstd + Vwstd T BRI
5. Mole fraction dry (Mp)
1 - % Moisture _ [~ @97 - Qras
100 -
6. Molecular wt- dry (Md) Ny e o )
(2) Gas composition - Hy- % vol M,T_;_" . T ; B ,r_-" :b
Co,- oo Lot A s
Co- " 1. 0. G | Vot
_ 0y~ " T Qs RC TS
Np- " TS ' T2 4 "7‘.;1-'?,;-;'
RICRA Y Toe O 1oa So

(b) Md = % Hy X .02+ %COy X .44 + 5COX .28 + %0, X.32+5%Hy X .28

= PRDTY A HS e e ST AR 1] e R0 4 T T
~ L E -
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SHEET No.__ G2 oF 184
Jos No.[Deoner-Hanna Coke

BY e pate 1970 ‘sussmerT.

cHko. BY. A __bATeE. 4 .7, . .Source Sampling of Residual .

....Galculations ___ ___ = | Particulate In Duct Emissions
Ceeebd Talnlog )

7. Molecular wt wet (Ms)

Corp. PECT System

8. Vcc percentage of total water vapor -
.= Vee X 100 = R X100 = 163 %
Vic + Vce _ © A3 2 MER
9. Stack gas velocity stack condition
Vs = 85.48 XCp X V¥ 4p 460+Ts
- Ps X Ms
= 85.48 X*®ix*7ocX
= Qe fps
10. Actual stack gas flow through the sampled area )
Qs = Vs X 30 X Points sampled X 60 ACFM
- ) Total points
=124 E X 30X I X 60 = ![ 2H

EYSE _ ACFM through sample area

11. Emission rate

A, ancentratign method:

(a) Actual cuft sampled through nozzle

QacF = Vmstd X 460 + Ts X  29.92
Mp 460 + 70 Ps

i
o
L
b

460 +-'4 272X 29.92

DA ~ 530 Da.z
G ACF

(b) Total wt collected (Mp gms)

Filter ' sy n e

Frbnt half acetone - ' 0 4¢ &

I

Front half water - ~ <& 7120

N

Back half -~ -

LR G

Y AT



o Calculations Particulate In Duct Emissions

'susiect.__Air Pollution Control

cHko, BY. AL __pave, 9.2] 7% Source Sampling of Residual

60 secs per push)

Porc = Mp X .Qs o 0i3ggq x 1At
453.6 X QacF X 12 T 4536 X 16X 12

0.cc™164 = Lbs/ton of coal through sample area

Pmrc = ¢. ¢c77¢4

B. Area ratio:

An = Area Nozzle = 0-00a8779 sq ft
As = Area stack sampled = 18 sq ft
@ = Minutes sampled 1.0
Pora = As X Mp X1 X 1
An 453.6 ] 12
= g0 X 013999 X ' x 1
OGBS TG 453.6 2 12
= OO0 anyg 1bs/ton of coal through sample area
Average emission - Pmra + Pmre = ‘QO0OQan@ 4+ 007y
2 ' = 184 0-00%0i(

12, Percentage.Isokienetics

I

1.667 [.00267 Vic+ Va  (Pbar + M) o
™ ( 13.6 ) y
@ XVs X P X An

= 1.667 [.00267 XHed + £806 (aqsi+ ©:59)
~ (Hoctea 1) ( 13.6 )
g X 13 4H X CRERY X- -coasvrq

= {05 ' - %

:I (+e0+215 9]
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SHEET NO. 4R ___or ) HY .

AT SO

Jos No.__Donner-Hanna

Coke_Corp. PECT System_

(Particulate water)

LA cuft in

N0.2g

%0, X .32 + % Hy X .28

BY o mmememas DéTE.f?.',f{_l@.. suBJECT.._ Ajr Pallution Control
" cHko. BY. L2 pATE LA 7, _Source Sanpling of Residual
I .....Caleulations . Particulate In Duct Emissions _____ .
. SAMPLER SUBSET -1TT R Ae = a.3. 76
I . 1. Volume of gas sampled - (std cuft dry)
' Vmstd = 17.71 . Vm . (Pbar + AH/13.6)
' Tm
_ _ V3
l = 17.71, 2442 X (A4St + § [ )
. 460+ 7171y
I = @23 std cuft dry
I 2. Water collection -
l (2) Total impinger collection (Vic) 4o &7 ml
(b) Cyclone wat_ei' collection (Vec) 4.0 nl
' I 3. Volume of water vapor in gas sampled
I Vwstd = .0474 X Vlc = L0474 X H105 =
I 4. % Moisture
= Vwstd X 100 = g X 100 =
Vmstd + Vwstd 32D+ VA s
I 5. Mole fraction dxry (Mp)
1 - % Moisture - . .
2 = = ToAae 0 AN TR
I 160 ‘ O TR
I 6. Molecular wt dry (Md) D
I | . {(a) Gas composition - H,- % vol ({5 .
. C02- LI | H &
02- " L. D a
l (b).Md=%H2X.02+%C02X.44+%C0X-.28+



BY e, paTe 4.3 7%  ‘susjzer.  ~AF Pollution Control SHEST NO."\®__oF L3S

_________________

cHkp. BY_AG_paTe 9.2:7¢ . Source Sampling of Residual . Jozs no.Deaner-lianna _Cok

i o e g oyt g v o e ot e

A o T o e LB e AR g e g gy ek o o A A ko ke e e

C—L) '5;:1‘.6{ (Cl e TR ) ’
7. Molecular wt wet (Ms)

Mp X MA + 18 (1-Mp) = CRTTRESEaigotory = AU

8. Vcc percentage of total water vapor

= Vee X 100 = g4 X100 = 1%.0

%
Vic + Vce - 05 e 4
9. Stack gas velocity stack condition
Vs = 85.48 XCp XV &p 460+Ts
_ Ps X Ms
= 85.48 X'9agurist4 X / 460+ a0
: : DA.SUR QN4
= 1.4 fps
10.  Actual stack gas flow through the sampled area
Qs = Vs X 30 X Points sampled X 60 ACFM
Total points
= 124 X 30X 2 X60 = Noio : :
- I | ACFM through sample area

11. Emission rate

A. Concentration method:

(a) Actual cuft sampled through nozzle

Vmstd X 460 + Ts X  29.92

Qacr =
MD 460 + 7G Ps
= g a3 X 460 #5300 X 29.92
FEETN 530 9 54
= 34 .9 | ACE

(b) Total wt collected (Mp gms)

Filter ' A4S I

Front half acetone - A& 44

Front half water - Lo LA -
Back half - SRR

- TOTAL : 0'lo 53 %
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SUBJECT..

_Air Pollution Control

SHEET No.'L. i_m\«BSJ

- Source Sanplincr of Reé*dual

. | (12 tons per charge
( 60 secs per push)

JoB No. Donner-Hannal

. Corp. PECT System

58 x 1,016

Lbs/ton of coal through sample area -

(c) Lbs/ton of coal
Pnre = Mp X Qs
453.6 X Qacp X 12 °© h
Pre = ¢ .0cg9s59g

3.6 X3495X 12

' 1.667 [?

T

B. Area ratio: :
An = Area Nozzle = C.00a5179 sq £t
As = Area stack sampled = (5. sq ft
® = Minutes sampled 1@ |
Para = As X Mp = X 1l X 1
An 453.6 0 12
= Y X l6ssg X ' x1
QoA E T TG 453.6 1 8 12
= 200433 1bs/ton of coal through sample area
‘ ission - + = 'O0TE5I5+ 009833 .,
 Average emission Pmra > Pmzc . e Nooqroq
12.  Percentage.Isokienetics .
1= 00267 Vic + Vm

. 89XVsX P X aAn

= ' - =
BEE DEN BN NN BN SN auw BER ONN NN BGN BN MNN BEW BNW Baw  aam
| | ~ | .

= 1.667 [ .00267 X 4ip.& + Q. .44% (27.s7 4 .73 ] Greo
-~ _ SectFTTE ( T13.6 ) r2ee)
/1§ X /a.ay4 X 9.8/ X.ropagarg
= /04 %
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A wind Direction & Speed: St/ otdles ,,wjj,ﬁw/" N Y. :
. - ] ]

! . Date Samﬁied: q /‘? /"(6.

A1 | centroid, M s R USRS PRESSURES ) Cal.  Samp
I:dj Oven No. & Average Rea lot Avge. Req. Vel, Pump
_ Tine Push:a-d Sec. Read °F | AP%__AP /—‘“’“y, AH fps i;zﬁ.ﬂq
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Centroid, PROBE TIP TEMPERATURES PRESSURES IN.
Oven No. & Average Read . Plot Avge. Req. ' Vel, FPump
. c _ ot C _
Time Pushed Sec. Read F ap Y \/F AH fps Pres.

20 | . o 73 XY XA NI ER )2

[ C. T | p3e 035180 e-€olia20 [ ]
L

T 30 | /50.3 102 11732 o- STV 2T | 145
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y & Temperature Data

Particulate In Duct Emissions

- ‘ 7 /0°
" Date Sampled: 4/47/76.’ - ! 4. § s 7 2 G o H
Train § Operator: TLa K oM. - T g M : T
Barometric Pressure: 7Lty " N Ty
Static Pressure: : ey | i ;
Wind Direction & Speed: fpusk MG oetanpintasaph N ‘ i_ ] _i 4 ‘
Centroia,  °F% PRos"iTe SUPEKMTORES  PRESSURES | IN. Hp0 cal. Samp.
Oven No. & - : Average Read Plot Avge. Reg., Vel. E?’;l;
Time Pushed Sec.  Read F AP AP ,/T s fps Tneh Ha.
- 10 | Q)a2 : 04 | 2000 069 lty 291 Jo.&~
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T 30 | /5% %0'9 003 1,0707 009 | 9¢ | /3
- 0 1)$38 [ O 6O\ o0 \Q?“ 00 Lo ol g
| l’l— 50 | /660 060, ool 1oo Jo-o {ZF
Y | 60__| 735/ ool oo 0 looloro B
' It 63?” 70 - ' o ' '
o N 10 | 2/02 08 102 0-86 1($:499% /I
| 20 | =23/.7 O 21 o 7731840 % /Y
30| 2y | oA\ 1 LQICVa2sy qe2elaegs L /)
40 Qggé, )‘f 01 0T Bo\%o 0:0 lpro Y
50 /77 ooty 100 lpgro § 20
60. | (%50 | G0 15600 0:60. 100 | 2.
70 L 1 1
10 | 202 < 104y L2f2] o 774158 1 /0
20 | 2/7.9 i (05 1:122 0:56 116,09} [ZJ
30 (2L | % |0 (C Jﬂg 10310148 1 /L,
a0 | 2% 2 |2 A0 L 2viR ¢ 4Vit-es lr7.¢4
| 50| 2)5¢ (029 1, /851 oYL (251 /¥
60 | 2025 Y, yRNiT 0-3y L0 051 &
70
10| Q025 O VA o7 {ise8t ) 2
20 1 A/5.% (Y 1, 2004 - 10.692 {ty.38 % /9d
soj@e7 | & {08023 Heas His gy {4
20 12057 0 (OF L2000 | V8067 a7 /5
50 /935 . QX 11225, 0261844 i G
50 7r3 . O Lippol. 047 {6981 L
10 1 2003 OYS L2 10:77 1[S04 1 .
20° &a/.{z o« zOOLZ‘g_ 20TG 069 1!1'%% 1/
_30 SO/ 10 . I 4077 315" /3
w0 |77 L 92 LMY 156! 0:34}(0:024 [Z,
50 | /o¢5 4000[ LOT0 o 7170/ ¢ &
60 | 17202 CU5T1,0909 0071 9D ¢ L
70 i
10| 170.3 ES NS 06011318 ¢ |[
20 \Jag. 3 1 g (0310871 0260 113.27 { |3
30 /859 %3‘ Ul y 2000 : 1< 4 A-69it-03 5 |3
40 /3/7 | 251 159118 o420 (lr0h /5 X
50| 775 L0214 {0:3%19-80 /O, B
60 | /625 0S5~ 0707 10091427 § P~
70 - _ | 7 /




Gbbt Q2 :
LnM g ¥ i 'S “ P ) \ ._
i& | THET] T .@g,ﬁ == [ob | %__ 4,7 ﬁsw ~ %w\ h .
G by eaeees el WL /A TDeg - b m?
I A R B A L S A e o A/ E@
I { H - ! ; ; « 7’
SRy N0 0950 B8yl ) I & i
w”w mm .ﬂ_. BOU -wwd%:,r-_’ﬂmhmo»g\ = Aot i N u.% 550 L:mv. - {)\ %Q\N\\WQQ M«N‘ Mm |
g i L A , A/ B P 2. ,,_]uiax. ACTWT Nﬂ\\ x,Ol .M.
25 it SRR 859 | OEHO /R 1l i) Xm L)W 0T, 98 \\ Y 27
i m : aw:_wm . HH cm\‘&w:.%m\ 8081 f By ;9 b R&M\\Nﬂ\ QMMQMNH“MM\.W«
w QY etngy oM VEIT | | et Eenl T ALy G énm. A*_ & \_Nm Q |
N L A B T VA 23N @ St n“ hw @w\ Mm.smw Wi 7 M . }.
[ e P S A A R Y Y YR )] T _ §N|:t 7.7t
o AN ioksiol fH 4 .ol Ch AL T iBE
ol i 51 | A A E Y Lol | LY &\m WG TS 0T WiENT B op
SRE| e T ed e | e g 0 e W LRERY 09 WHZT LS%
cL g, %tuﬂm_v Lo 91| | reral 5% Y e [ S %. TG AT A0 QQIE\%@ \ ﬁ
Al g vww,geogwwwﬂm eB AT N lesbi g8 18 H .\.,,._ 5% Sk -0k @wNQN o& AL
5 M"D“ _ o_éw, 83 MIN0 . o7 & m_ V Qw. ~fle MW‘ %NW\Q\
= 58 paTe) N 513 N m _%;;_. e \ < 7 b:
2 o \u,m..w\ . 2 %h Q i SR __‘
<ol AL bt g L €910 Qm; . v‘wx\ NN N\NI -avq,,mm‘g BQN&QQN. ,QQ %\ﬁ%\% &mf
' ot Of I e el SR oy s Bh -5 hEe bl
|95 g 20| 0f (Vs L8 00 |2y | O RONIERE 09 MR
=0 am ................. _ : d, - d de LN ..mo Np ot e . HV Tcu._mzqw_ L _ “oN
B ) Al Sed vt M d UM A 0 %00 - R SR S g _amzw SONODIS : %0010 . 01 OIN3D
é h “ wovis | wovis | ¥IoK1dWl | 1SMVS . wvs U313 §Y3 AYD afig | 301310 | YO AKO “\ I o_ﬂ d
R o W TR 101 NIVHL oo ON , 2/ o
P Aot+ >00 010N _
o o w&wm 220! - oL VB0 ol liag s issoe 9L, waonia onjuszs swoss] ___wiawiia uaon ,lc,‘smmﬁ =
ol o : : _ ; _ .o _ 5k
UGB oL e pedoot] g3 yoiug [SOBLEe e 401 LHOH o5l-5el T
M w.. .m.m Sv o 111 can {9 me WM.M.WM Mwww MM mmmmwmww_g mzm 135 «M,o‘.m%ﬁbmz.%i,ii..ﬂ._....,.m,eﬁ.»o mmam_os_ LA
mm. m 89 | A9/ v o0 1) *dl A%?m.: 11884 56 1B 0LE8) h oL 458 - Auumg|a bt W . , Qﬁ._ﬂmﬁ
WM. m ~odlode |2 ool ) can | #9HS0 kieBle OIL2LTLO TG CON WS | oy 110409 ¥3HLY3A 'S 384 WG {08 X098 21d¥S | zv A
o M M .mz TN | VI . 136 - | I GO TVILN Y SEB FUL ‘03 9L ) \w
vm I m “ewy - TW - U3IDITI0D GIVSNEANGD |  SWYNSITIIW IHOIZM JELOATI00 A¥T. A8 031531 395108 31¥0
. C. : ) ) § . ~—




BY_ . DATE 4 ’g" Zi“;‘

eHko. 8Y. AD_paTE. A2} 7l Source Sampling of Residual

SAMPLER SUBSET - 1L = 4. T 9.4-76

1. Volume of gas sampled - (std cuft dry)

vmstd = 17.71 . Vm .  (Pbar + AH/13.6)
' Tm
' _ 0,5 %
= 17.71.6-e5 X (0AMt + Bre )

460+ 2%.9

= (43 std cuft dry

2. Water collection -
(2) Total impinger collection (Vic) 2445

(b) Cyclone water collection (Vec) 1s5¢

3. Volume of water vapor in gas sampled |

Vwstd = .0474 X Vlc - .0474 X 24C
% Moisture
Vwstd - X 100 = 13.923 X 100

Vmstd + vwstd 3435 1+13-483

5., Mole fraction dry (Mp)

1 - % Moisture _ - . .
150 o= \_ GRS E

6. Molecular wt dry (Md)

(a) Gas composition - H,- % vol
. Cop- "
co- "
~ 02- | "
Nz—. v

o
L]

= 2P 6O

SHEET NO.__X/a _OFlZFo..
Jos No._ Domner-Hanna _ -

e ol e e

ml

ml (Particulate water)

13.9¢3 cuft in

o

= (85

0 -3V

ESEEY
G
0:93
19 B

74§88

(b) Md = %HyX.02+%COpX .44+ %C0OX.28+%0;X.52+%HyX .28




. . ) ] . .‘ a . = L] k] .
Cmy._. Ak DATE 16 sumseer._ LT Pollutlon Control sHEeT No._TS7 _or IS

_________________ Jos no.Dooner-Hanna Coke
Calculatloﬁa ' DartxcLlnue In Duct Lm1551ons Corp. PECT System

Comtd (aa7a)

7. Molecular wt wet (Ms)

Mp X Md + 18 (1-Mp) = 2.9 (. ve 3 +—\@¢o.¢s’5‘= CRRNCE

8. Vcc percentage of total water vapor - -

= - Vee X 100 = 1506 X 100 = THEq %
Vlic + Vce . 29gt 156

9. Stack gas velocity stack condition

Vs

13

85.48 X Cp X ¥ Ap 460+Ts
- ' Ps X Ms

85.48 X @1 x159¢ X / 460+ tgqqa.57
. : _ a9 nd = D>V dY

]

e 2% fps

10. Actual stack gas flow through the sampled area

Qs Vs X 30 X Points sampled X 60 ACFM

I” S _ Total points

N X 30X ' X 60 = 10,2-06
: EYS . ACFM through sample area

11. Emission rate

® A. Concentration method:

(2) Actual cuft sampled through nozzle

Vmstd X 460 + Ts X 29.92
MD 460 + 70 Ps

QacF

= & ADd T X 460 +\998X 29,92
O AGg 530 . Da .y

= 253\ ACF

(b) Total wt collected (Mp gms)

Filter 05 AT

L0y WL

Front half acetone - - W SR
Front half water - v e
fo e 3ged

g7

Back half -
" TOTAL Qe
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(c) Lbs/ton’of coal (12 tons per charge
60 secs per push)

| Pmrc

]

Mp X Qs AT X (o206
453.6 X Qocr X 12 = 4536 XaceiX 12

Lbs/ton of coal through sample area T

Pirc = ©'0acos

@ B. Area ratio:

g

Area Nozzle =0:.0028$179 sq ft

&

Area stack sampled = & sq ft

o
H

Minutes sampled =

Pora = X Mp X

X 1
453.6

12

Bl&

1
0

H

'S X oSGy X ‘ X 1

_ ( ' o cooasN Y 453.6 (2 12

a O GAq 1bs/ton of coal through sample area

: ission - ' = "ClE3T + ¢hoog :
Average emission Pmra ; Pmrc SR A SN

12.  Percentage .Isokienetics

I

1.667 [.00267 Vic + Vm (Pbar + AH )

™ 3e)| T8

© XVs X P’ X An

1.667 [.00267 Xoas +  607eS (aguy+ 52 ) (e
- Voorgra( T13.8)_| \Méeesr7s)
/g X 11 By X 89 X recasvyrg

= =

o

it

& ... - 2 Srce FAm N ing OF CYEN €27 18 Mor Tawiow lure .
(ONS’DEQATiGM E1THER i VowrrmEe Trow Qi ey ARREA SAMPLED

COVLECTED

F 24

THE WEigquT s WOWEVER  iniciupeg ' e sameLiing Wdiany,
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SHEET NO,__¥%a) _.0Fi Jo.
. joB No,__Donner-tianna

Coke Corp, PECT System

SAMPLER SUBSET - 1/ = RAC - 4.4,%96

1. Volume of gas sampled - (std cuft dry)

Vmstd =. 17.71 . Vm .  (Pbar + 8H/13.6)
' Tm
. 6 q —
= 17.70,¢348 X (BA4HM P GR ) - .
‘ 460+ ¢3 .9
= "~ Q.02  std cuft dry
2. . Water collection -

(a) Total J'_.)ﬁpinger collection (Vie) 3oy =~ ml
(b) Cyclone wat_ei' coll_ecti.ou (Vee) rt = ml (Particulate water)

3.  Volume of water vapor in gas sampled

Vwstd = .0474 X Vlc = .0474 X 2ol = %37 cuftin

Vwstd X 100 = RN X 100 64.03 %

Vmstd + Vwstd ‘ R.0%4 AT

5., Mole f£fraction dry (Mp)

1 - % Moisture _ o

- 640 = .
100 5 = er3snd

6. Molecular wt dry (Md)

(a2) Gas composition - Hp- % vol a-as
o o, _ ) -
co- " 0:93
_ 0,- w1991
N'Z'. | w745 |

I : 4. % Moisture

(b)_Md=%H2X.02+%C02x.44+%C0vx.28+%02X.32+%-H2x.28

= 2260




-
Ii

8'

9.

10,

1.

A'

- Cordd {alaine)

. 3 s 1
DATE.__q-_.f_}_,_?;C sus_necr___m‘r Pollution Controi

7. Molecular wt wet (Ms)

Mp X Md + 18 (1-Mp) = O-&S‘—WW»’E»Q-(ﬁ\931\'6-103!

Vee percentage of total water vapor

= Vece X100 = A X 100
Vic + Vee . . oL AaTq

Stack gas velocity stack condition

Vs

il

85.48 X Cp X v Ap 460+Ts
: Ps X Ms

85.48 X "d3bvipX [ 460+1YEC
: ' : gy v a9

Help 4 o fps

H

Actual stack gas flow through the sampled area

e e e e o R o e e . e

--------------------------------------

= 0.3 - %

Qs = Vs X 30 X Points sampled X 6 ACFM'
) Total points -
= b4 X 30X g X60 = 10470
"30 : '

Emission rate

Concentration method:

(2) Actual cuft sampled through nozzle

QacF = Vmstd X 460 + Ts X 29.92
7 460 + 70 “Ps
= €0% X 460 +!%9.(X 29.92
3547 530 adq. o
= aT.q93 ACF

(b) Total wt collected (Mp gms)

ACFM through sample area

Filter | GG YT
Front half acetone - i 230
Front half water - o0 4 S G
Back half - e N R M

TOTAL R
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---------------------------------

. BY DATE (f 9.6 .SUéJECT Aitr Pollution Control ) SHEET NQ@E___

105,
oF IS,

Calculations . Partlculate In Duct Emissions orp. PECT System

Cortd (alaiz)
(c) Lbs/ton of coal (12 tons per charge
60 secs per push)

Qs A3 x 10,476
x Qcr X 12 7 45306 XarX 12

Porc =

C0lbaYq ‘= Lbs/ton of coal through sample area B

i

Pmrc '0‘63\51’7‘

B. Area ratio:
An

it

Area Nozzle ='00as77q sq ft

As

it

Area stack sampled = s | sq ft

o ’ .
[

Minutes sampled g

=
Y

As X Mp X X 1
An -1z

1 |

0 12

= s x-d'l\'b%é?l " X ! 1
e Sanq 453.6 ) 17 .

.= 00 '. 294 - 1bs/ton of coal through sample area

Average emission - Pmra + Pmre = oL ?)C{ ol ‘”3_?:7 L rONE
2 , . - =

12.  Percentage.Isokienetics

I

1.667 [.00267 Vie+ Vo - (Pbar + an )] o
| o ( 13.6)
0 XVs XP X An

= 1.6671.00267 X 201 + €348 o4y
~ [ “o04839 (. 13. G)JL%O“W‘J

X 3q.4y4 X. rocas77q

'Q X 1t bg

= 854
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CHKD. BY._. DATE._. _Source Sampling of Residual Particulate Jos No Donner-Hanna

K.D.M. ___pATE_9-22-76 suessct._Air Pollution Controlled | sHesT No.__&1.__or 135

et e e e et e e

_P.E. Certification ____ Emission - Coke Corp. PECT System

——————————————

This is a report'éf three two-day samplings of residual, in-duct
emissions in the Donner-Hanna PECT System, ' '

The July tests were programmed for 48-point sampling at a time when
the protocol for the testing was being developed. In that test a Smith
Greenberg impinger was used and there was no water wash. Aside from these
three differences, the protocol was followed in the July test and there were
no deviations from the protocol in the August and September tests. The July
tests are reported as a matter of interest despite their high isokinesis.

Participating in the sampling and working under my direction and
supervision were:

Thomas Harlan : of Republic Steel Corporation
Richard Vicchiarelli of Republic Steel Corporation
James Ferrel of Donner-Hanna Coke Corporation
Sukhendu Majumder of Donner-Hanna Coke Corporation.

US-EPA observers were on hand on September 8 in the person of
Mr. D.J. Grove of Entropy Environmentalists and on September 9 in the person .
of Mr. L.R. Paley. On September 10, a Mr. Dennis Santillo was on hand but no
testing could be conducted because of northwest winds. .

This certifies that the testing reported herein is an accurate and
complete description of work conducted under my supervision.

A. BHATTACHARYYA, P.E,
N.Y.S. License No. 051636
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sussect_ Air_Pollution Control

I“ __Source_Sampling of Residual Jos no, Domner-Hamna
Analytical Recoxds . __EWISSEONS oo neen o Coke PECT System
. _ ‘;nr\P‘lNﬁ Dates
| Date 7/21 2, fasj1e slalae 3)ul7e ie)76 1416
h COAL
I H,0 5,50 S0 (.30 L o S0 #9e
Volatile 30,33 04 $3,/] 2123 L0888 3,93
l Fixed Carbon L3032 £/.73 G ¥3 £1.9€ br. 4 (/.70
Ash | C.t 6.8 2.28 (.73 666 6,37
| I Sul fur ' 76 )2 L TA RE ) ,90 . 7,4
' Button i ‘/é‘-' 7 7 \&_ _1 yﬂ";.._ 7 Vél.. 7
I Thru 1/8" 740 151 73.9 96, 7. 3 79.3
| “on 1/4m 9. 7.0 A 5.0 53 3
i on 3/16" 2.9 . _1a_ _ 46 1.3 1.7 l.g
on 1/8" £.6 4. 7.3 £6 79 5
on 1/16" 2 2. <3 2 23, L NENEN 19. g 22, (
_l Thru 1/16" S/ & A S0,87 3.9 Ny e <6, 7
| Lbs. Cu. Ft. dTon 2L s VAR’ S bo AL oo
l 0il (Gals. Min.) __3 2 3 J 3 =1
COKE ‘
I : H,0 6. ev . &60 $bo ¢ oo S0 S lo
Volatile 99 &3 K0 ' 52 23 =L
l Fixed Carbon €9.4/ 59, ¢? 57?, —‘-’7 : 70,23 90.{9 - Fo. 99
Ash 4, bo 9.0 9 AL e 98 __£92 £ 66
l Sul fur L 2b K2 A oA NS Fa
| On 3" 7 s , ) 0,7‘ ' .
l on 2" 3£.9 3/.9 332,/ _2:/‘/“7
on 1-1/2" 3.9 34T 383 3o .
I On 1" /S8 24 7 =20.§ 238~
| On 3/4" 2.3 - o, & 6.7 e
I Thru 3/4" 207 2.3 3.4 ' .l
Stability J'A S U Nys, S0
' Hardness % 7 A g é“g‘- : é/? | 67 _ éé’
GAS o - .
I Btu Cu. Ft. S92 ‘_S—-"}(’» 3 ¥ #3.0 - U2 Y- ) S22 oA
' NOTE: Both Coal and Coke Analyses are plantwide - not indigenous to AB Battery.
Coke Lump Size Analyses are for Furnace Coke and for the week in question.
1




" SUBJECT Air PO]. Jution Control SHEET NO._I_(-JH,___OF,__J__&;E.

Donner-Hanna

3 CHKD. BY..___._. DATE. _ommme. ._‘_Sp_tz;,cs__S_z_u_nl-b_l__i_n.g__qﬁ__fﬁtz:s_i.slp_a‘_l _____________ ~ Jos No,_SONRET-TANNA .
l Analytical Recoxds _____ __} FmiSSIONS. o oomomoomccen e Coke PECT System
' : Shave [as= Ho vfe (RAsg
l Date woishy  eliefze e halry s nals
. COAL
l H,0 N Mg g = 90 L go
- Volatile 2.4 30,30 SIAER T2, I3
I Fixed Carbon 6).0% 6251 LAY NS89
‘Ash 7.7 149 7, s 729
I Sul fur K. 6y e Y
| Button - 1.5 1.0 e 7%
 Thru 1/8" Ol 676 7. 67 e ‘9. /
l | On 174" 1%.7 1.3 IS /3.4 /22
_ On 3/16" 9.5 163 3.0 79 PV
I On 1/8" T 3.8 g.1 7. % 3,9
on 1/16" 21.4 23.4 219 o2 & o 241
l Thru 1/16" 494 1Y, 6 4.8 I 4 42 0
Lbs. Cu. Ft. | 43,9 H3.7 HS ) LT Yl (D
l- 0il (Gals. Min.) O 0 a 3 3.
COKE . |
I HO g6 560 9 S (.2 S o
Volatile 0.65 61 . S$ s 74
l ' Fixed Carbon 2¢ .44 §8.10 £9 4¢ 5920 77, 92';1
Ash 1676 16.59 9.47 7.7 2.8
I Sulfur 15 s ' 90 SR . ZIZ
On 3" A - . : 0,0
I - On 2" ' 1.5 ' 3.
On 1-1/2" 1.2 - | 3.
On 1" 24,3 : 19.7
l on 3/4" S ‘ o, o/
Thru 3/4" 7. 1 43
I | Stability _q% 19 49 S/ N
Hardness b \'! b5 L& ' _ (.{ o o 7
I Btu Cu. Ft. . SRt 39,3 22,9 - JHE e G
I NOTE: Both Coal and Coke Analyses are plantwide - not indigenous to AB Battery.
' Coke Lump Size Analyses are for Furnace Coke and for the week in question.
i




ey.X.DM. . _. pATE_.9-22-76 sussect.__Air Pollution Controlled sHeeT No. O] orldS ..

Source Sampling of Residual Particulate o5 no._ Donner-Hanna

Incident Report Emissions. Coke Corp. PECT System

On July 22 (days) ovens 84, 125, 135, and 117 were pushed on a 0.85 hr.
delay. Ovens 86, 96, 127 and 137 were on a 1.58 hr. delay. Oven 92 was pushed
on 2 1.10 hr. delay. Oven 99 was a sticker dug out after a 4.33 hr. delay.
These were occasioned by pusher machine problems including a lost tip and a
broken pinion gear. Eleven ovens on B and two on A were pushed on schedule.

On September 7 a sticker was encountered on the day shift.. It was
pushed in step on the afternoon shift of the 8th with no effect on sampling
(other than foreboding more of the same).

On the 12-8 shift September 8, four stickers were encountered, and a
pusher machine was damaged. Of these ovens, only 89 was pushed after a 6.10 hr. .
‘delay. Others were pushed or dug off the day shift. '

On the 8-4 shift September 8 the second oven (which was to be the first
sampled) was a sticker which damaged the backup pusher. All ovens sampled were
delayed 1.55 hrs. Sampling temperatures were higher and particulate residual
emission rates were diminished. S

On the afternoon shift September 8, two stickers were pushed but a new
one was encountered and still another was encountered on the subsequent shift.

On the day shift September 9, oven 112 was pushed through PECT system
and sampled having been delayed 26.30 hrs. because it was a sticker.- Oven 88,
though pushed on schedule, had fresh coal dropped on the coke cake immediately
before charging as a result of confusion because of the out-of-step ovens.
The number of ovens available for pushing was reduced because of stickers
which were unavailable for normal cycling. Ovens 104 and 107 became stickers
at the time they were schedule for pushing on the day shift September, 8. Those
ovens (other than 88 and 112) which were pushed and sampled on schedule
appeared to be a very small lump size coke. The small lump size was a problem
with the same origins as the sticker ovens in that the cake wasn't sufficiently
intact to extrude normally. '

On September 11 the last out-of-step oven (former stickers) was pushed
in sequence. : -

As of the date of this report (9/22), there havé_been a total of 31
stickers -- in sharp contract with August 1976 when the normal experience is
and was not to see any.
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, Donner-Hanna has no ovens empty and out-of-service. Normally no ovens .
{ are operated out of their normal sequence (out of step). Should an oven get
out of step (for instance as a result of having been a sticker), it is similax
to an out-of-service oven in that subsequent pushing schedules reflect its
absence. Having lost part of a full cycle, out of step ovens are run on one
to three successive, subsequent cycles sufficiently elongated so as to
reestablish the expected sequence at the earliest possible date.

When scheduled ovens are delayed or become out of step, the battery is
eventually committed to a pickup schedule to regain lost production. Such a
schedule is limited to one-half an oven per shift (one oven every other shift).
Such a pickup schedule usually cannot be instituted immediately after lost
production because of the imminent risk of exacerbating the original problem
(again as with stickers). Pickup schedules lag some number of shifts and a
deficit may carry over-into a subsequent month,.

the normal and pickup coking rates for all in-step ovens:

NORMAL A B 3 4

|
|
|
|
I Since schedules are managed by sequence, the following table establlshes
| |
Ovens in Battery 15 36 50 50
I Pushes per Shift ' 7 19 27 - 27
Pushes per Day 21 57 81 81
l Cycles per Day 1.400 1.583  1.620  1.620
Gross Hours - 17.143 15.16 14.815 .14.815
Push-to-Push Interval 0.27 : 0.25 0.25
Empties Carried _ 2 2 -2

Deduction- . :
Gross to Net Hrs. 0.541 0.50 0.50

Net Hrs./Cyéle 16.602 14.619 14,315 14.315
Oven Width-Inches 17 17 17 17

Inches/Hr. Rate Net 1.024 1.163  1.188 1.188

PICKUP

Pushes per Shift 7 19-1/2  27-1/2 27-1/2
Pushes per Day 21 58-1/2 82-1/2 82-1/2

Cycles per Day - 1.400 1.625° 1.650  1.650

I Inches/Hr. Rate Gross 0.992 1.121 1.147 1.147




Emissions Coke Corp. PECT System

( PICKUP (continued) A B 3 4
I Gross Hours 17.143  14.77  14.545 - 14.545
Net Hrs./Cycle 16.602  14.229 14.045  14.045
Inches/Hr. Rate Gross . 0.992 1.151  1.169 1.169
Inches/Hr. Rate Net - 1.024  1.195  1.210  1.210

‘Delayed ovens are related to normal in terms of delay, with an hour
representing 5.67% reduction in coking rate for A, 6.45% for B, and 6.57%
for 3 and 4.




Railroad scale weights of coal received and furnace coke shipped are the basis for
computing plantwide production and yield rates. There are no scale weights to prov1de
any record indigenous to individual batteries or ovens. AB battery pushes are
extrapolated at empirically derived 12 NT per average charge.

CHKD. BY.. ... pATE ___.._.. Source of Residual Par . 4os no. Donner-fHanna
I Operational Record . ___ Emissions . ______ - Loke PECT System
| Period Sampled We-3176 3l1-31)1s - 4] 1176
l( Nosnof Shifys ©
l Delay 21-22 |
Delay 23-24 - |
Delay 25 ‘N 3 /
l Normal 26 39 | 3] 19
Pickup 27 . 0 3 : . |
l Date Sampled 1are. _alalye 81316 gl4jas e/ alalze
Pushes/Shift : ' : _
I Samp. Shift 26 2.3
Prior-Shift ' 2L - 246
I 2nd Prior 2¢ 2b
5 Delay Factor _ :
I Ovens out Step | - jo) o o : -y G
Reason - - - - - stlerens clicners
Delay Hours .O See Ineident (@) o l.s¢ &
I ~ Delay Reason - push. hach. - - : ?USL-HACL\. -
Coking In,/Hr. Net ‘ _ ' | -
I( _- Normal A 1.69Y 1.18% o2y l.02Y - .62y
Normal B L3 |.163 1.i63 1463 - 163
I Delay A .99% 0.937 -
_ . Delay B 1,079 - l.as| Q.MIs
I Pickup A - | a
Pickup B
Plant Tons/Day ' _ :
I Coal Charge _3%4Y 21%Y 3306 3806 3649 3121
Coke Prod. 2909 2158 281y d800 26806 1%11
I Yield % 15.66 72.%8 15,1 13.57  _13.61 . 15.5Y
AB Tons'/Day | _ -
I Ovens Pushed 1% 73 18 74 . 68 14
Tons Charged 936 R1b 936 336 316 8§83
l Tons Pushed 70 % LIR 0.7 6% 9 69 611
| Dry NT Pushed AN 609 1Y 648 §7h 640
I mnH,0 Cross.Press. /6 /0 5 g 10 10
i
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A R A e m s Em e ——— S R v b

Perjod Sampled - ih-1afas

No. of Shifts @
Pushes/Shift

Delay 21-22 _ o
Delay 23-24 ' /
Delay 25 I

P~

Normal 26 e
Pickup 27 . _ S5
Date Sampled llislhy  _jolely _tei1]7v nhivhy il
Pushes/Shift o 1 _ o
‘Samp. Shift Jh 2 . 20 _ 23
~ Pprior Shift 16 24 | 26 24
2nd Prior 2.6 26 ' 26 25 (o
Delay Factor ' B \

W s
5 i

Ovens out Step O o o | . o o

Reason - _ — — C -
_ a7¢
_ Delay Reason - - - - Dok en Bacic,
Coking In./Hr. Net l
Normal A gy -2y .02y 1,624 b2y

Normal B % NI _ 1163 163 163
Delay A '

g
o

Delay Hours O (s

[

Delay B. | , 1ot
Pickup A

Pickup B
Plant Tons/Day o : :
Coal Charge - - 39%3 3188 . 3188 ' 3846 3810
Coke Prod. 2514 2501 2764 : 2115, 2750
Yield % M99 13.9Y 0 12.96 720 0 1217
AB Tons/Day ' ' | _ :
Ovens Pushed 13 78 1% 18 7
Tons Charged RIS 29 93L 336 | 960

Tons Pushed 69§ LI AR o N (S0
Dry NT Pushed (53 LLO 6SY _
- mmH,0 Cross.Press. 7 ? 7 ' S S

—

Railroad scale weights of coal received and furnace coke shipped are the basis for
computing plantwide production and yield rates. There are no scale weights to provide
any record indigenous to individual batteries or ovens. AB battery pushes are
extrapolated at empirically derived 12 NT per average charge.
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Smoke _Observations _______ _Emissions .. Coke Corp. PECT System

(

Attached are copies of records of qualified observer readings of smoke
on September 8 and 9. There were no observations recorded in August or July
though some photographic records are available in lieu of such observatioms.
As a before-control base of information, there is a tabulation of NYS-DEC
observations from a three-day period in 1974.

All observations were made from the long, parallel roof of a thaw shed
at battery-top height 120' south of AB battery, generally with the plume
deployed across the field of vision.

Records of the plume at the time doors come off is the only pre-push
indication of relative greenness since the hood dims access once in place.
The occasional discoloration of the steam plume is noted and on such
occasions the opacity was read. In the absence of steam plume discoloration,
there has been little, if any, perceptible opacity. Most often the transiting
hot car will emit nothing but steam and not always that.

In the event that the transiting hot car has a steam plume, it may be
difficult to distinguish what may or may not be smoke. If a transiting hot
car has a discolored steam plume, a positive smoke reading is to be expected.
If there is an uncolored steam plume, a negative reading is to be expected.
Positive smoke observations are usually associated either with no steam plume
or with a discolored steam plume. Such plumes are expected to be the subject
of out-of-duct testing. y _

As presently operated, the east end of the hot car (near the locomo-
tive) receives the coke side end and moves to catch the pusher side end in
the western end of the car. The car being used is beyond scheduled retirement
for replacement or overhaul.
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Inspectors

Oven numbers are generally correct but there are so
recordings of numbers. Westerly winds prevailed.
Readings were done from roof of thaw shed 15

Coke Corp. PECT System

0' south of battery.

me obviously mistaken

Skies were generally clear.

A

OCTOBER 15, 1974 Oven Number Time Reading
126 10:08 a.m, #1 Ringelmann- 2 mins. 45 secs.
#2 - 15 secs. .
#3/4 to #1/4 - 8 mins.
#3 . .- 15 secs.
#1 - 45 secs.
- 136 - 10:22 a.m. #1/4 - 7 mins.
#3 - 10 secs.
#5 - 25 secs.
#4 - 10 secs. .
#3 - 30 secs.
89 10:36 a.m. #5 - 25 secs.
- #4 - 20 secs.
#3 ~ 40 secs. .
108 10:55 a.m 43 - 15 secs.
#2 - 15 secs.
#3 ‘= 10 secs.
#5 - 5 secs.
#4 - 5 secs.
#2 - 20 secs.
118 11:09 a.m. #5 - 25 secs.
#4 . = 5 secs.
#3 - 30 secs.
#2 ~ 10 secs.
128 11:25 a.m, #3 - § secs.
' #4 - 15 secs.
#3 - 20 secs,
#2 - 20_secs.
84 1:38 p.m. #2 -15 secs.
103 1:51 p.m. #2 - 5 secs.
#3 - 10 secs.
#2 - 35 secs.
113 2:06 p.m. #2 - 5 secs. .
#3 -~ 5 secs.,
#2 - 20 secs.
#3 - 5 secs.
#2 - 15 secs,
94 2:26 p.m. #2 - 35 secs.
123 2:40 p.m. #2 - 5 secs.
T §5 - 15 secs.
#4 - 20 secs,
#3 - 20 secs.
#2 - 30 secs.
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EHKD. BY._. DA-.-E-_ Source SamplmLof Residual Particulate Jsos No.. Donner~Hanna
l Smoke Readings - cont'd. _ Emission - .. Coke Corp. PECT System
OCTOBER 15, 1974 Oven Number Time Reading
continued ]
133. - 2:54 p.m. #2 Ringelmann - 5 secs.
#3 . - 10 secs.
I #2 - 20 secs.
105 3:12 p.m.' #2 -~ 5 secs.
. #3 - 5 secs.
l #5 - 10 secs.
- #4 - 10 secs.
#_5 : - 10 secs,
I 115 3:33 p.m.  #2 - 20 secs.
‘ #3 - 5 secs.
#4 - 15 secs.
I #2 - 15 secs.
OCTOBER 16, 1974 96 9:59 am.  #1/2 - 3 mins. -
I ' #2 - 35 secs.
#3 - 15 secs.
#1 .- 15 secs.
l ] o 109 10:16 a.m.  #1/4 - 2 mins. -
o ' - #3 - 30 secs.
o : : #2 - 5 secs.
_ . #1 - 32 secs.
o 119 10:34 a.m.  #1/2 - 45 secs.
': #2 - 20 secs.
l . 88 10:57 a.m.  #1/2 - 45 secs.
#4 ' - 15 secs.
#3 _ ' --30 secs.
I #2 : - 15 Secs.
129 _ 11:16 a.m. #1/4 - 1 min.
#2 ~ 15 secs.
I #1. - 20 secs.
139 11:26 a.m.  #2 - 20 secs.
l #1 - 30 secs.
#2 - 20 secs.
#3 - 10 secs.
l #4 - 10 secs.
104: - 1:54 p.m. #1/2 - 1 min.
. 4 #1 - 10 secs.
l #3 : - 10 secs.
#2 - 20 secs.
l #1 - 20 secs.
_ . . 114" 2:16 p.m.  #1/2 - 17 secs.
. _ #3. - - 10 secs.
P - #1 - 20 secs.
#2 - 20 secs.




ey, K.D.M.  paye__9-22-76 sussecr Air Pollution Controlled SHEET NO. LD __oFla®
" CHKD. BY._______ DATE . Source Sampling of Residual Particulate ,os no.. Donner-Hanna
Smoke Readings (continued) po:-cions

 OCTOBER 16, 1974

continued Oven Number Time Reading
124 2:35 p.n.  #1/2 Ringelmann - 10 secs.
- #3 © = 5 secs.
#2 - 15 secs.
- #1 - 33 secs,
. 134 2:50 p.m.- #1/2 - 12 secs.
' : ' #3 - 15 secs.
#2 - 15 secs.
#1 - 25 secs.
93 3:06 p.m.  #1/2 ~ 1 min.
R o #3 - 15 secs.
o #2 - 11 secs.
#1 ~ 25 secs. -
106 3:21 p.m.  #4 - 5 secs.
. #3 . - 25 secs.
#2 - .- 5 secs.
#1 ~ 30 secs.
116 3:32 p.m. #1 , - 15 secs.
. #4 --15 secs.
#3 - 10 secs.
#2 ' - 25 secs,
#1 _ - 20 secs.
126 3:53 p.m. #1 ~ - 45 secs.
#3 - 5 secs.,
#2 - 25 secs.

#1 - - 25 secs.

OCTOBER 17, 197

101 9:55 a.m, #1/2 . - 15 secs.
: #1 - 1 min.

#2 . =15 secs.
#2-1/2 . .~ 30 secs.
#2 - 15 secs.
#1 - 1 min.

111 10:14 a.m. #1/2 ~ 1 min.
#1/4 . - 15 secs,
#1-1/2 - 5 secs.
#1 ~ 45 secs.
#1/2 - 10 secs.
#1/4 - 35 secs.

121 10:24 a.m. #1 - 15 secs.
#1/2 ~ 1 min. 15 secs,
#1 - 5 secs. ’
#2 ’ - 20 secs.

#1 - 20 secs.
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I ~ Smoke Readings - cont'd. Emissions ___ Coke Corp. PECT System _
- OCTOBER 17, 1974 Oven Number Time Reading
l continued 131 10:41 a.m. #3/4 Ringelmann - 1 min.
#1/2 - 50 secs.
l . #2 - 25 secs.
: #1 - - 15 secs, -
#1/2 - 5 secs. _
I C #1/4 '~ 1 min. 40 secs.
89 10:56 a.m. #1/2 - 30 secs.
#1 ' - 30 secs.
I #1-1/2 ‘ - 15 secs.
o #2 " = 10 secs.
#3 _ - 20 secs.
l #4- ~ 20 secs.
. #2 ' - 10 secs.
#1 _ - 35 secs.
l . 103 11:17 a.m. #1 - 1 min.
#1-1/2 - 15 secs.
o ' #2 X - 15 secs.
l ' - SR _ #4 =10 secs.
o #2 o .- 10 secs.
' #3 . -5 secs.
l ' # - 15 secs.’
#1/2 - 30 secs.
) - 113 11:28 a.m. #1/2 - 1 min, 30 secs.
l AN . #2 - 10 secs.
' o #4 " - 10 secs.
#3 _ - 15 secs.
' _ #2 - - 10 secs.
. #1 "~ - 15 secs.
- #2 - - 15 secs.
l #1 . - 15secs.
o 135 2:08 p.m. #2 - 25 secs.
o #1 : - 15 secs.
l #1/2 - 10 secs.
89 2:20 p.m. #1/2 . - 1 min.
l : #1. " - 15 secs.
#1/2 - 45 secs.
#3 - =15 secs,
l #4 - 30 secs.
#3 . ' - 20 secs.
#2 - 20 secs.
l 107 2:40 p.m. #1/2 - 1 min.
#2 - 10 secs.
‘ “#3 - 5 secs,
I #4 - 15 secs.
#3 - 10 secs.
#4 - 15 secs.
I #3 ~ 5 secs.
#1 : - 15 secs.
T #1/2 - 15 secs.
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Smoke Readings - cont'd.  Emission ________ ... Coke Corp. PECT System
l( : OCTOBER 17, 1974 Oven Number Time : Reading
continued 117 2:58 p.m.  #I Ringelmann - 1 min. 45 secs.
l ‘ #3 - 10 secs.
#4 - 15 secs.
- #3 - 20 secs.,
#4 . - 15 secs.
#3 ~ 10 secs.
#2 - 5 secs.
127. 3217 p.m. #1/2 . - 30 secs.
: #1 -~ 15 secs,
#3 - 10 secs.
#4 ' - 15 secs.
#3 - 15 secs.
T #2 - 15 secs.
#1 ~ 15 secs.
137 3:31 p.m. #3/4 - 30 secs.
, #1 .. = 30 secs.
- : o #3/4 - =~ 15 secs.
L #2 - 15 secs.
#3 . - 15 secs,
o #2 -~ 15 secs.
- #4 ' - 5 secs.
#3 - 10 secs. .
#2 - 15 secs.

#1 . =~ 15 secs.
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' Source Sampling of Residual Particulate Jos No.  bonner-Hanna

CHKD. BY, _.o_.. DATE. e
Door-Leaker-Maintenance Emissions _ _ Coke Corp. PECT System

_________________________________

‘ There are no experimental doors in use on AB battery. Rather AB
battery is equipped with an outdated type of hand-luted door, which may
not be compared directly to self-sealing doors employed elsewhere at

Donner ~Hanna and in most other plants.

Door leaks during the test period were not the subject of extended
observations but were at any given time minimal, a fact which may be confirmed
by available photographic records. )

To the extent luted doors leak, it is closely related to the time
during charging when the practice is to tamp and/or relute leaks as they appear.
Continuing leaks are not a problem.

On the smoke observation records elsewhere reported herein, there
is a record of observations of smoke from the coke face subsequent to door
removal. This is, in part, a reflection of the condition of the door refrac-
tories which is always a transitory situation., In mid-September the following
doors were in need of refractory repair: .

Coke side:

103, 105

Pusher side:

99, 107, 112, 114, 118, 122, 125, 134, 135, 157, 139

The device being tested neither ameliorates or exacerbates door
leakage. Door leakage is not a factor in in-duct testing.
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Eg asa- _ | : . Féepubli:; g:-fEEI Cotporation
: TREA R : eneral Offices: Republic Buildin
_.§E§33§. _55§E3tE3E3 _ Environmental Control 9
. . T PO Box 6778 '
Cleveland OH 44101

August 5, 1976

GA Johnson Mr. N.E. Williams -
Director Director
WL West - . .
Associate Director _ Ohio EPA- _ N
LF Birkel 361 E. Broad Street
Assistant Director-Waler Columbus , Ohio ,43216 -
lCM Brown _
Assistanl Cirector-Air - _
JB Bailey Mr. Howard G. Bergman
Administraior " Commissioner

Environmental Procedures * K . . .
: PDiv. of Air Pollution Control

City of Cleveland
2735 Broadway Avenue
Cleveland, Ohic 44115

Gentlemen: .
Fneclosed is the revised test protocol., referenced in

Mr. G.A. Johnson's letter of August 2, 1976, for the
Donner--Hanna System for .control of coke pushing emissions .
relevant to the recently executed Consent and Abatement
Orders for Republic's Cleveland District No. 1 Coke Bat-
tery. This revision is the result of discussions and meet-
ings in our efforts. to resolve this subject with the several
parties involved. ' .

Hopefully this submittal will receive_youf approval and thus
conclude this phase of the overdll program. .

_ . Sincerely, :
. , . . ) o 7 '
l . - ‘ ' _' ' (J_, /77 , /S{’Za:uz\.._/
|I ) _ - C.M. Brown - = ' -

CMB:EJP
Bnc. C

¢.c. - Messrs. J.A. Wunderle, Ohlo EPA -
"~ ¢.C. Voltaggio, US-EPA, Region V
L.R. Paley, US-EPA, Washington
Carl Edlund, US-EPA, Washington
D.J. Grove,. Entropy Environmentalists, Inc.
\/K.D. Mahar, Donner-Hanna Coke Corporation
‘Enc.
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AIR POLLUTION COFTROLLED SOURCE’ o

PARTICULATE MATTER

REVISED SAMPLING PROTOCOL

This updated protocol is based upon four weeks of intensive preliminary

testing. The main area of this preliminary work has been in the deter-

‘mination of stack velocity profiles, stack flow rates, stack temperatures,

stack gas composition (including moisture) and possible stack sampling
techniques. The associated. tasks of devising methods for measuring fugi-
tive emissions and of relating these emissions to the Cleveland No. 1 Coke
Battery are presented in the appropriate sections of this protocol.

EMISSION SOURCE: Donner-Hanna Battery AB pushing emissions éontrol _
designated "PECT System, Patent Application No. 635,594 dated
Novembér 28, 1975. _ : ‘ : . '

AUSPICES FOR TESTING: NYS-DEC Order to meet requirements of 4OCFRS51. 4
and reviewed at Public Hearing June 26, 1975. T

EMISSION CHARACTERIZATION: Opaque steam plume,containing-watef-drdplets

and particulate residuals,. functioning for slightly more than
60 seconds during each of the three or four -oven pushes each hour.

EMISSION CAPTURE: The total system emissions are carried by low velocity
; fugitive emissions and higher velocity stack emissions. Stack
emissions will-be determined directly by testing. Fugitive
emissions will be estimated as explained later.® Suppressed ig- -
nition effects minimize emissiorns during quench car travel.

STACK .EMISSION TEST POINT: Stub stack on moveable equipment. Equipment
will be immobile during actual data and sample collection. The
stack.cross section measures 3' x 10'. The sample test ports are
located 4 feet upstream in a 6-ft. length of unobstructed vertical
duet. This is immediately above a demister (parallel corrugated
plates) which functions as a flow distributor and equalizer, as

well as a remover of liquid and solid particulates.

'PURPOSE OF SAMPLING: Isokinetically quantify-particulate'residual in the

exhaust stack gas.

FLOW CHARACTERIZATION: The design and operation of the PECT Bystem results .
in laminar flow. No large variations in flow over the duct cross
section and no evidence of skewed flow has been experienced.

PARTTCUGATE CHARACTERIZATION: US-EPA Method 5 for sampling as well as
laboratory procedures‘as discussed subsequently herein.

#¥ See attachéd letters both dated July 30, 1976 frpm'Kevin D. Mahar to Glenn Johuson.

8-4-T6
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FLOW RATE DATA: Differential pressures are determined with precalibrated
"g" type pitot tubes and 0-0.25" H,0 (0.005" H,0 increment) in-
clined manometers. The pitot tubes have been Galibrated at the
low flow rarnges encountered. Stack temperatures are determined
with calibgated type K thermocouples and strip chart recorders to
within + 5 F. The pitot tubes and thermocouples are attached to
the sampling probes. IR

GAS ANWALYSIS: Dry molecular weight of the stack gas has. been determined

' by Gas Chromatography on grab samples and on samples integrated
over several oven pushes. These samples have been- removed directly
from the stack by squeeze bulb. Tncluded in the gas analysis is a

moisture determination. This has been accomplished using the im- .

‘pingef catch and dry gas meter readings in preliminary testing. it

was found that the moisture content of 'the gas in the stack varies

over the cross section of the stack, probably due to system opera-

tion and engineering design. - : T '

SAMPLE AND'ACCESS: Two sampling train-consoles will be mounted on a moves
able bridge and connected by up to 100. £+. of umbilical cord %o
sampling boxes and probes positioned on a moveable support from
which they can be manually manipulated from centroid to centroid
between operational periods. Safety considerations require the
separation of congoles and sample boxes. :

SAMPLER TRAIN MANUFACTURER: 'EPA Method 'S t&pe. Giass Tnnovations, Inc.,
Model G11-200 Source Sampler and/or RAC Model No. 2343." A diagram

l_ : " of the sampling train is attached.

PARTICULATE FILTER: L-inch size G.F.A. 1 Qr'Gelmah A filteré will be
: desiccated to constant weight_and'tared for particulate collection.

SAMPLE TRAIN SETUP: The condenser system will be set up as follows: .
Impingers one and two each with 100 ml of distilled water..
Impinger three is empty and impinger four contains 200 grams of
pre-weighed silica gel. A cyclone is used in the heated compartment.

SAMPLING RATE AND ISOKINESIS: Due to the high moisture content of the stack
‘gas and to the short cyclic operation of the PECT System, certain
optimizations must be made in the sampling procedure. . In order to
obtain & representative sample volume in a reasonable time, the gas
meter sampling rate must be maximized. A second consideration is in _
maintaining the orifice meter AH value in the "straight line" region
of its calibration. Thirdly, since the stack gas is largely con-
densable steam, the nozzle flow rate will be approximately two or

- three times the orifice flow rate. This creates potential system
vacuum problems in moving these: large moisture laden volumes through
the cyclone, filter and impingers. The relation of flow through the
dry gas meter and the orifice pressure drop has been determined using
+the orifice equation Qm.= Km Tm AH . Also, the relation of nozzle

" P M .-
. m m
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:flow_and gas meter flow for an éxperimental méisture content has

been found. Equating these, the relationship between nozzle flow

and orifice pressure drop is found. The nozzle velocity is determined
for a given nozzle diameter .and this is also proportional to the ori-
fice pressure drop. Equating the nozzle velocity with stack velocity
(for isokinesis) gives a relationship between the pitot reading (Ap)
and the orifice pressure drop (AH). The variables used in obtaining
this relationship are nozzle size, stack moisture, stack temperature .
and pitot tube coefficient. Tables have been prepared using these
variables in the ranges encountered and are used in maintaining
jsokinesis. For example, at the stack conditions encountered, a nozzle

of 11/16" diameter when sampling isckinetically, gives a dry gas meter

flow. rate of about 0.5 SCFM and an average AH of about 1" H,0. A total
sample consisting of T2 separate sixty second (approximate)“sections
will therefore result in about 30 DSCF at the gas meter and from pre-

‘liminary data in excess of 150 mg of collected residual particulate.

In érder to sample at this rate, it has -been found useful to replace
the Greenberg=Smith impinger with a-modified Greenberg-Smith to reduce

- the system pressure drop. No change in condensing.efficiency has been

found in preliminary tests as a result of this modification. Also,
since the back half particulate cateh has bgen found to be less than
5% of this total catch, no difficulties are expected in this regard as
a result of the Greenberg-Smith impinger modification. - .

PARTICULATE MOISTURE: A volume of approximately 15% of the volume of moisture

condensed in the impingers is collected in the -cyclone. It is felt
that this moisture is particulate water at the time the sample enters
the sampling nozzle and as such shou;d_not be included jin the gas flow
volume. By maintaining the probe and sampling box -at a temperature

 below 200°F between sampling cycles, undue condensation will be avoided

and no collected particulate Vater.will be re-evaporated, thereby pro-
viding a representative sample. ' -

MECHANiCS OF SAMPLING SYSTEM OPERATIONS:. It is anticipated that both sampling

systems that will be used for the simultapeous testing will be positioned
in the stack the night before the sampling begins in an effort to be pre-
pared for an early start. Leak checks will be-run in-the laboratory
before positioning the equipment on the stack and again before the actual
sampling begins. The rectangular duct has been divided into three rows
or ranks labeled north, center and south;'and twelve files - No. 1 being
on the east side running to 12 on the extreme3west'si§e. There are 36
sampling centroids in all. One test will eonsist of sampling the set

of 36 centroids - twice. . : S

" For instance, the Glass Innovations system will trdverse the north,

center, and south centroids on the files numbered ‘4 through 6. The Re-
search Appliance system will traverse the north, center and south.centroids
on the files numberéd T through 12. In effect the G.I. system may cover

the eastern half of the duct and the R.A.C. system the western half. The

"~ G.I. system begins on the north No. 1 centroid and moves along that rank

8476

to the north No. 6 centroid, then inward to the center rank No. 6 centroid
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and along that rank back to center rank No. 1 centroid and so on.
The R.A.C. system'will begin on north No. 7 centroid and move along
the north rank to the No. 12 file at the same time theG.l. system
is moving from No. 1. - 6 on the north rank. Then the R.A.C. system

- moves inward to the center rank No. 12 and traverses through the
No. T file center rank and so0.o0n W1th this system.

The sample pump will be energlzed when the PECT system water pump
is started. . Sampling will begin when the temperature recorder re- .

sponds to a rapid increase in stack temperature, indicating that
the. steam has reached the thermocouple attached to the sample probe.
At this time the coarse adjust valve on the console will be opened |
o. and edjusted to the required AH setting dictated by the appropriate
. _ - -operating "nomograph" and the AP reading. Recording of the Ap o
. will be made every ten seconds; however, the operator ‘of the console
will make necessary adjustments whenever required -- "riding" theAAF

' w:.th the required AH, as soon as he oObserves any cha.ng,e in AP .

"The sempling will be continued for approximately 60 seconds, terminat-
ing when the PECT hood has been removed from the' hot car, at which
"time the coarse adjust valve Wwill be turned off, cuttlng off the entlre
flow through the dry gas -meter. .

Dry gas meter inlet and outlet temperatures Wlll be read 1mmedlately
_after. the sampllng system has been turned off. Sample box temperatures
will also be recorded. ' -

along the plotted course to the next sampling port. Also during this
-period, pitot tube lines will be blown out to remove any moisture con-
‘densed during the push, '

After sampling has‘been completed the sample boxes will be removed from |
the stack, nozzles covered and the system as a whole will be moved to
the laboratory for clean up and analysis, ) :

DATA ANALYSIS: Each sampllng train will be broken down after 18 pushes are
sampled to remove the water collected in the cyclone and the impingers.
Both of these volumes will be measured. The silica gel will be re-
weighed and the weight increase added to the impinger catch. The
probe, ‘nozzle, cyclone and front half of the filter holder will be rinsed

’ with acetone and the washings added to the cyclone water. This will be
placed in a desiccated and tared beaker and evaporated to constant weight
at room temperature. The same pieces will subsequently be Washed with
distilled water in addition to the standard Method 5 cleanup and this
will also be evaporated to dryness. The filter will be desiccated to
constant weight along with the acetone wash and water rinse residuals
and the net increases in weight will be reported as, components of the
-total residual particulate catch. The impinger water and water rinses
‘from the back half glassware will be combined and evaporated to dryness.
This weight will be reported as an adjunct to the test results. The

-.eyclone water content'w1ll also be reported. :

8-4-76

I . . : During the interim between pushes, the eample boxes will be moved
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The results of four such sets of 18-push samples will be combined
to constitute one replicate. This will probably be two sets from
each train but will definitely be two pushes at each of the 36
centroids. FEach set of 18 pushes sampled must be under 110% iso--
kinetic. If one set is beyond this range, it will be repeated
until an acceptable test is made. Three replicates will constitute
a test. : :

Beyond the laboratory processing that is normally mandated by
Method 5, some collected material will be further processed. The
purpose for this will be to provide a set of filters for particulate
counting using & scanning electron microscope to determine size

distribution. This will be done with the Method 5 filter. Also,.

' the probe washings and the cyclone cateh will be redissolved and

filtered, dried, reweighed and analyzed by scanning electron micro-
scope methods. ' P S ' -

TEST ENGINEER: The tests will be conducted and supervised by, and reporfed

- over the signature of Mr. A. Bhattacharyya, P.E. No. 0151636 (NYS), -

Donner-Hanna Coke Corporation, Buffalo, N.Y.

SOURCE OWNER REPRESENTATIVE: AL questions and arfangements concerning tests,

8-h-76

ineéluding process -parameters, will be addressed to Kevin D. Mahar,
Environmental Control Manager for Donner-Hanna Coke'Corporation,
Box A - South Park Station, Buffalo, New York 14220. -
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BOX A -SOUTH PARK STATION Y Y BUFFALO, NEW YORK 14220

TELEPHONE 716/822-1600
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-

‘July 30, 1976

Mr. Glenn Johnson

_Director - Environmental Control
Republic Steel Corporation
Republic Building - P.0. Box 6778
Cleveland, Ohio 44101 '

Dear Glenn;

In discussions of sampling, the Donner-Hanna PECT system as

first built on our battery AB, EPA has indicated a need to relate bat-
~ tery AB conditions to those which will be encountered on your #1

battery, where such a system is next expected to operate. This letter
is to outline what. information is available for use in that task.’ Also,
it should serve to suggest to EPA what may be of interest because the
PECT system is applied to batteries like our AB in that they are oper-
ating in their "twilight" years. ) ' : -

coking times as a means of suggesting how clean to expect pushing to be.
However, unrealistically slow coking rates must be dismissed as a factor
in achieving a lower emission rate. Clean pushing is accomplished on
Donner-Hanna batteries 3 and 4 despite the fact that coke is accomplished
at 1.15 inches per hour, a.rate which is relatively fast even for rela-
tively new batteries. This. suggests that your Cleveland #1 battery
should be operable at a minimal potential emission rate even if the
anticipated pushing controls were not going to be added to #1 battery. .
The cleanliness of pushing from Donner-Hanna batteries .3 and 4 is docu-
mented in two ways. Source sampling. has been conducted and indicates a
‘rate of .086 to .133 pounds per ton of dry coal charged even without the
benefit of an add-on such as our PECT system. Secondly, a sustained.
three~day observation of batteries 3 and 4 documented the fact that the.
transiting hot. car seldom issued any plume above a #1 Ringelmann. Also,
this same smoke observation established that the pushing from batteries

3 and 4 averaged 25 seconds per push when the plume was slightly over a

#1 Ringelmann and generally less than #2. These should serve to very
effectively predict what the PECT system will have to deal with when it
is applied to your Cleveland #1 battery. Our 3 and 4 batteries take
18-ton wet charge and yours will take only slightly less by virtue of the-
fact that your length may be a few feet less than our 45+ length, We have
submitteéd to EPA records of flue temperatures and they can be duplicated
for purposes of comparison with your Cleveland #1 eperation.

The PECT system was a neéessity for our battery AB because it
pushes coke which was a great deal dirtier than our experience with our

l : As indicated to EPA, Donner-Hanna eschews simplistic use of
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I own 3 and 4 batteries. In the aforementioned sustained smoke observa-
tions, battery AB produced a plume that exceeded a #1 Ringelmann for an
average of 71 seconds and in many instances, that plume reached or
I approached a #4 Ringelmann. Our battery AB was, and is, operated at a
very brisk coking rate considering its operating lifetime. That is to
say, at .98 inches per hour on the A section and 1.1 inches per hour on
I' the B section, our battery AB operates with the alacrity encountered on
. most operating batteries that are relatively new. Again, typical flue
temperatures are already on reécord with EPA and can be duplicated as an
adjunct to the source testing of the PECT system. As was done.on our 3
l and 4 batteries, our battery AB pushing emissions were sampled using high
volume sampling techniques similar to those reported by Dr. Jocko. They
4indicated an emission rate of 1.2 pounds per ton of dry coal charged. '
I This level of emission confirms what would be inferred from the earlier
reported smoke observations.

In speaking of batteries 3 and 4 or our battery AB, they are
normally run at a constant rate near a level saturating their ability to -
produce coke. At the time of sampling, the PECT system on AB, we will
certify that it is also run at this expected rate and that the aforemen-.
tioned smoke observations and pre-existing sampling data are a basis for

valid comparisons in that they represent the same level of oOperation in
.all cases. ' . ' :

It is not within our ability to suggest to EPA what might be
encountered at any given battery at any given plant because in many cases
we would be totally lacking in familiarity. However, based on our obser-
vations of .other firms batteries and such sampling data as is available,
the poorest pushing from batteries which are in poor shape and/or poorly
operated produces a level of 1-1/2 to 2 pounds of pushing emissions per
ton of coal charged. That is to say that our battery AB is not the worst
but is significantly poorer than what should be expected of a 13-foot
battery of a tried and true design in the hands of reasonably competent
operators.- : E

There are three size categories which are of interest to EPA.
l The 12-ton charge in our battery AB places it in the smallest of the three
: categories. The 18-ton charge of our batteries 3 and 4 is ‘the middle size -
L and the commonest size battery in operation in the-United States. Some
I . of the high batteries.which have been built in recentyears have built-in
vertical temperature differential problems (jokingly referred to a "wp')
~ which cause them to push relatively green coke early in their lifetime.
While we have no first-hand experience with such high batteries, the
l  literature, suggests that they are analogous to our small battery operated
at a brisk pace in its twilight years. : '

There have been, and will continue to be, questions relative to
how much water is required to make our PECT system cffective. At the
time source sampling is conducted, we would expect to be in a position to
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to record the typical water used per push but we probably will not yet
be in a position to evaluate that number in relation to optimized opera-
tion. As stated, optimized operation has been deferred so as to permit -
the earliest possible testing of an operating entity which only just

came into being. For the time being, we expect.only to be able to.

relate PECT system water usage to the level of evaporation in the
unchanged quenching operation that is associated with those same ovens.

We hope this strongly addresses itself to the area of interest

outlined by Mr. Voltaggio as EPA's interest primarily in the #1 battery

and secondly, at other batteries where a PECT system may be considered

as an emission control candidate. As indicated, it may be necessary for
us to provide information.of significance in a form more appropriate than
the specific form in which EPA might otherwise ask for it. This should

‘not present any untoward difficulty.

Cordially yours, _
PUEEEE . " DONNER-HANNA COKE CORPORATION
'( Q_JI.\‘J\“"“.. \() R H a “|.' ,;p/“\.__‘_“ ] .

Kevin D. Mahar _
Environmental Control Manager
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_ CEEROPRERTAL COMTROL
Mr. Glenn Johnson ‘ I - “ : -
Director - Environmental Control ' - o
Republic Steel Corporation .. ’
Republic Building - '
Cleveland, Ohio 44101
. ' Dear Glenn, .
 As we progress with the question of sampling our PECT pushing
cmission control system, the question of -fugitive emissions must have
"such answers as can be provided for initial evaluation of the system by
the several control agencies with which- you are dealing in relation to
your #1 battery. At a later date, we would hope to offer something more
objective to identify the proportion of emission which is not subject to
sampling by "in duct" sampling. - : o

it will be neccssary for us to provide a film record of a large number

of pushes under varying atmospheric conditions. To date, observers of.
our PECT system have stood at ground level relatively close to the’
equipment and observed that the "out of duct™ emanations of steam may be
as much as thosc issuing from the duct where sampling is in progress.

We know for a fact that this is a very poor vantage point and that such
‘a judgment is much more difficult to make in the absence of a movie film
record from a suitable vantage point. ' o

The PECT 'system in operation on our battery AB includes a duct .
that is just below the level of two bridge cranc rails, one of which is
normally upwind and one which is normally downwind. These are to the
immediate cast and west of a duct that is thrce feet on a north-south
line and-ten fect on an east-west ‘line. To the north.of the PECT system,.
the battery itself denies observer-access to some of the fugitive emis-
sions from the PECT system. To the south of the FECT system duct, a
square watcr tank projects upward 3-4 fcet above the bridge rails. It
has been our expericnce that an observer is in the best position to make
a record and/or an on-the-spot subjective judpment if positioned at a
height about ten feet higher than the top of the PLECT system from a _
building some 150 feét to the south. Under the most common wind conditions,
this will move steam from left to right across the observer's vicw and '
down the length of the hot car track. .1t will be necessary to identify
wind speed at the time of observations and make that a part of a photo-
graphic record. ‘ : '

-
l L Because the initial evaluation will be more or less subjective,




e, Glenn Jdohnsen . - : rapge o ;55¢1q55
~ Republic Steel Carporation o July 30, 1976 ‘

Super 8 mu colored movie filwm will be used and the footage on an
jindividual roll will be slightly more than adequdte for each push. We _
would expect to use a Bell and llowell Focus-tronic Model 432 which has its
- own light compensation capability and a zoom lens. Film developing will
be donec by a commercial laboratory with mo specific instructions to modify
their normal responsive service. We will photograph an identifying plate
‘at the beginning of each push. If neccessary, we will request duplicate
prints. We expect that the stop-action capability of a movie projector
will prove less valuable than the ability of a movie projector to be run
in reverse. Also, the slow motion and fast motion capability of a pro-
jector will prove uscful. We will record filming time so as to gauge the
projection spced. : : ‘

It will be nccessary to observe approximately four exit points for
fugitive emissions.  The largest of these will be the steam which comes out
from under the hood along the coupler-to-coupler axis of the hot car, from.
the side of the hood which is remote from the alrecady filled portion of
the car. Also of interest will be the stcam which comes thirough the hot
car gates and rises from the drainage trough parallel to the hot car track.
The third area of interest will be the steam coming from under the. hood
and from the filled portion of the car as it comes out from under the hood.
The fourth area of interest will be stcam arising from the hot car while"
it is in transit to the quenching station after having come from under the
PECT hood.” The duct steam and the first. area outlined- above arec capable
of moving at speceds in the 10-20 fect per sccond range. The steam from the
other categorics moves in a lazy fashion with the ambient wind. It will be
of utmost signficance to judge how far the duct - stcam moves before dis-
sipating. - In the writer's observations to date, duct stcam is capable of
being observed for several hundred feet while the -other sources of steam
arc likely to dissipate within a hundred fect.

: Even though of many pushes, we do not cxpect the making of a movie
record to obviate the active presence of a qualified smoke observer,

although the same vantage point will, under most’ atmospheric conditions, be
useful to both the photographer and the smoke observer. The Government
smoke observer will be working in parallel with a Donner-llanna observer.

To the cxtent that steam does not obviate Ringelmann readings, the smoke
observers will report them as such and the time duration thercof. These
may be from the coke face before hood placement, from the stecam plume where
it dissipates some distance away, from the transiting hot car, or from the
quench tower before steam arises.  All ‘but the first of these should be
minimal or nonexistent. The smoke observers will also record occasional,
slight discoloration of the steam plume either during pushing or during
hot car travel. '

We believe that a.subjective evaluation of fugitive cmissions
will prove uscful cven though other methods may subscquently be devised
to avoid rcliance on subjective judgment. ' : '
Cordially yours,

DONNLR-HANNA COKE CORPORATION
K‘:_H o '-Do-me‘i“-‘-———

Kevin D. Mahar
Environmental Control Manager
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Operational Data

The subject of this report is a developmental and conceptually inno-
vative means of controlling pushing emissions. The device being tested is
a production prototype which follows an earlier developmental step where a
full-scale, immobile prototype was available only for very limited scope
appraisal and no substantive emission testing.

Because of interest of others, the developmental progress with the
jnstallation was HALTED once it had demonstrated that it is an operational
entity. This was so that initial emission testing could be done under
unchanging conditions. -

At the time of this reporting, the device has proven to be an opera-
tional entity capable of handling numerous successive pushes including
upsets which would be expected to imperil such equipment. Because it must
be protected for testing purposes and there is no inventory of spare parts,
it is being operated by an engineering department staff member on the day
shift only and principally for residual emission testing to the exclusion
of other purposes. It is amenable to operation by the battery crew and
doesn't appear to benefit by the selective staffing.

The device is susceptible to manual control of the water flow rate
but only between cycles. Therefore, meters have been used to determine
the flow rate which in all instances to date have been at wide-open throttle
valve settings and a meter-indicated rate of 1095 gpm. There is some push-
to-push variation in the time and a recorder was recently added to quantify
the fact of how long pumps are on. The principal push-to-push time variation
is after the ram has reversed (approximately 40 seconds) but before the hood
is raised and withdrawn. The operator is capable of addressing the operation
to deal with a green pusher side end if there is any perception that it is
in need of additional effort. The pumps tend to be on less than 68 seconds,
and can be run an additional period if there is an apparent need. At the
conclusion of this section is a tabulation of records for 9/8 and 9/9.

We have no record of why the water delivery time was short on Oven 115,
the last oven sampled on September 8. A sequence of pictures at 5-second
intervals reveals that the hot car did not pull out from under the hood but
rather that the hood was up and off early -- possibly because of operator
impatience to be finished with the day's work., This push did indicate that
the meter reading is substantially correct in that it indicated 839 gallons
delivered while the timed rate of static tank emptying (18.52 gals./sec.)
extrapolates to 897 gallons. While the time and rate extrapolations would
indicate more water used, the fact is that the PECT System on AB runs out of
water after 68 seconds.

Because the tank refilling pump comes on (while the hood pumps are on)
when signalled by a float, the contents of the 976 gallon tank are augmented
by something less than the 400 gallons pumped by the £illing pump which
operates most but not quite all of the 68 seconds when the hood pumps are
running. Beyond 68 seconds only 5.88 gallons per second is being delivered
the way the device is presently operated (with the filling pump ‘supplying
water through the surge tank and to the hood pumps). However, the hood
pumps cavitate and deliver water into the hood only erratically, if at all,
after 68 seconds.
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l CHKD. BY.._ . LYY — Source_ Sampling of Residual Particulate ,os wo. Donner-Hamna
PECT Operational Data __ . In-Duct Emissions ________ ' .. Coke Corp. PECT System
l It had been found necessary to appraise the manner in which the elec-

{ trical controls for the pusher ram are set up. Involved are both dynamic
braking and the automatic end stop. The normal inclination is to be
conservative and avoid any possibility of ram overextension which may leave
a ram immobile in a hot oven. This practice leaves unwanted coke in the
guide which will teeter for some period of time and extend the time when the
steam enveloping atmosphere is expected to control green pusher side end
emissions. A backup pusher was pressed into service when the prime pusher
broke down dealing with stickers. No effort was possible and no effort was
made to obviate this source of interference with better operation of the
PECT System on two days in September.

The PECT pumping system is capable of being segmented, programmed and
made automatically responsive to sensors. None of this capability has yet
been employed. Among the purposes for such adjusting may be a desire to post-
pone the time at which water delivery rate is expended.




l CHKD. BY. . DATE oo, Souxce Sampling of Residual P_articu_i_e_;}:_e 108 No Donner-Hanna
PECT.Opexatiomal Data ___ | In-Duct Emissions Coke_Corp. PECT System
—l { _ Iﬁdicated Incremental S
' Seconds of Gals. Gals. Transiting Hot Car Observations
l Oven  Water Sampling  Water Water Steam Secs. @ Smoke Opacit‘y
. 118 73 60 29 yes ' negative
l 128 75 60 | 41 no negative
‘ 138 80 - . 60 71 no 10 @ 5%
l 84 70 60 | 12 . no negative
l o4  92-1/2 60 144 no - 20 € 5%
| 89 105 60 218 yes 20 @ 10%
l_ 101 72-1/2 60 26 - no 20 € 105
111 105 .60 - 218 yes 12 @ 20%
I_ 121 72 60- : 423 " ‘negative
l 131 78 60 59 20 @ 15%
103 .70 60 _. 12 yes  megative-
I( 113 67 ' 60 . 1223 yes negative

123 65 60 1186 yes negative

133 63 60 1150 no : negative
86 . 55 60. 1004 yes 5 @ 10%
96 60 60 1095 . y.es' " negative

105 70 60 12 no . - mnegative

115 46 , 60 839 halfghalf. 10€15%, 10e25%, 10@20% .

Last of the day on Septembef 9th (chart drive stuck earlie_r)

114 64 1168 ? " 9@30%, 9el0%
124 70 : 12 2 : 40 € 40%
stick - 134 15 274 e —

93 66 | 1204 7 15030%, 26€10%

.l 104 67 ‘ 1222 ? 10 @ 10%
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