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INTRODUCTION

Stationary source sampling was performed at the City of
Milwaukee's Soﬁth Shore Waste Water Treatment Plant on Decem-
ber 17, 1980. fThree EPA Method 5 and three EPA Method 9 tests
were performed at the outlet stack of the Nichols Herreschoff
Sludge Incinerator to determine the particulate and visible
emissions. Patrick J. Brady from the State of Wiscdnsin Depart-
ment of Natural Resources was present to observe the testing.

Immediately following is the "Summary of Results" section
which summarizes the results from the tests. For a more detailed
account of each test, see Appendices A and C. A description of
the source and an air flow schematic appear in the "Process
Description and Operation" section. Process data is included
in Appendix D. The last section, "Sampling and Analytical Proce-
dures,” contains a brief discussion of the sampling methods.
Detailed descriptions of the equipment and procedures used appear
in Appendix F, Pertinent calibration data is presented in

Appendix G.
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SUMMARY OF RESULTS

Table 1 presents a summary of the particulate emissions
and process information. The average particulate discharge was
0.73 pounds per ton of dry sludge.

A summary of the three particulate tests is presented in
Table 2. For a detailed account of each test, see Appendix A.
Table 3 presents the results of the analyses run on the three

sludge samples and two ash samples.

During each of the three particuiate tests, visible emissions
readings were taken, resulting in average opacities of less than
0.2% for each run. For a detailed presentation of the visible

emission data, see Appendix C.



TABLE 1

PARTICULATE EMISSIONS AND PROCESS INFORMATION

Wet Dry1 Dry i Particu1a£e52

Test Particulates Sludge Solids Sludge Discharge
Number lbs/hr lbs/hr Percent lbs/hr‘@‘jbs/dry.ton

1 0.22 1485 41.60 .617.8 3087 .71

2 0.21 1499 44.10 621.4 3107 68

3 0.31 1459 54.10 789.3 .36 .79 ¢
Average 0.25 1451 46.6 676.2 338 .73
1 100 - % moisture from Table 3
2 1bs/ton = 2000 lbs/ton x particulate lbs/hr

dry sludge

lbs/hr
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ABLE 2

FARTICULATE TESTS SUMMARY OF RESULTS

Incin

RUN DATE 12/17/20

VOLUME OF DRY GAS
SAMPLED, SCF#

PERCENT ISOKINETIC
STACK PARAMETERS:

TEMPERATURE, DEG. F

AIR FLOW RATES
SCFM#, DRY 3145

ACFM, WET
METHOD S TEST RESULTS:
" CATCH. MILLIGRAMS
GRAINS PER DSCF#*

LBS PER HOUR

* 468 Des. F. - 29.92 in.

E‘ NTROPY 4
NWVI

£5. 0350

99.4

132
3,864

4,477

22.1
0. 0067

0.22

Ha.

erator Stack

136

4,034

4,402

24.2
0. 0060

0.21

MENTALISTS,INC.

£5.038

9.9

139
Ty
3,926

4,291



TABLE 3

SLUDGE AND ASH ANALYSIS RESULTS
(dry basis)

Sample Moisture (%) Volatiles (%) Btu Per Pound
1 58.4 45.8 ' 3433
2 55.9 39.8 2726
3 45.9 SRR ’34.6 . ’ 3620,

Ash 1 <0.1 | 0.46 -

Ash 2 <0.1 <0.1 -

NTROPY 5
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PROCESS DESCRIPTION AND OPERATION

The Waste Water Treatment Plant in Milwaukee, Wisconsin
operates a Nichols Herreschoff Sludge Incinerator. The incin-
erator consists of six vertically stacked hearths. Material
is fed into the top hearth and is moved from hearth to hearth
by a center shaft with attached arms and teeth which divert
the flow of material through the incinerator. Air is forced
through the center shaft and arms to protect them from the high
temperatures in the incinerator. Once through the incinerator,
this cooling air enters the stack prior to the test ports.

From the incinerator, the gases pass through a venturi-
scrubber system and an induced draft fanbbefore reaching the
stack, as shown in Figure 1. During the testing, the furnace
feed rates for runs 1, 2, and 3 were 1485,'1409, and 1458.5 wet
pounds per hour, respectively. The average moisture content was
53.4 percent. Appendix D contains process data taken by Nichols

during the testing.

NTROPY 6
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FIGURE 1.

FAN

SCRUBBER

VENTURI

/_

INCINERATOR

PROCESS AIR FLOW SCHEMATIC SHOWING SAMPLING LOCATION.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
generally recommended by the United States Envi{onmental Protec-
tion Agency and the Wisconsin Department of Natural Resources.
Complete details of the equipment and procedures used are
described in Appendix F, which is extracted from the Federal
Register, Auqust 18, 1977.

The number of sampling points was based on the distance
of the sampling ports from disturbances in the gas flow as
described in Method 1. The stack cross section was divided
into 24 equal areas with 12 points on each of two traverse axes,
as shown in Figures 2 and 3. Each point was sampled for three
minutes, resulting in 72 - minute tests.

Velocity measurements were made according to Method 2 pro-
cedures, while Method 3 was followed in determining the flue
gas composition, molecular weight, and percent excess air.
Method 5 was used for particulate emission determinations.
Visible emission readings were taken by a certified smoke reader
according to Method 9.

All sampling equipment used was manufactured by either

Nutech Corporation or Entropy Environmentalists, Inc.

8
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FOR SECTION D-D
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FIGURE 2. STACK DIMENSIONS AND SAMPLING PORT LOCATIONS
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SAMPLING POINTS (24)

FIGURE 3,

PORT B

PORT A

STACK CROSS-SECTION SHOWING SAMPLING POINT LOCATIONS.
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AFFENDIX A
(COMFLUTER PRIMTED)

PARTICULATE TESTS RESULTS

WITH EXAMPLE CALCULATIONS
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PARTICULATE FIELD DATA % RESULTS TABULATION

PLANT: Nichols Ensineering, (Grunau Co.), Milwaukee, Wis.

RUN SAMPLING LOCATION : TEST TEAM LEALER
1 Incinerator Stack John T. Nash
2 Incinerator Stack John T. Nash
2 Incinerator Stack Jdohn T. Nash
1 2 3
RUN DATE 12717720 12717780 12/17/20
RUN START TIME 200 1035 1155
RUN FINISH TIME 1014 1127 1257
NET SAMPLING POINTS 24 24 24
Theta NET RUN TIME, MINUTES &0.00 460,00 &£0.00
2 S'O ’ RS-J . QS-
Dia NOZZLE DIAMETER, INCHES 0.252 0.242 0.251
Cp FPITOT TURE COEFFICIENT 0.840 0.840 Q, 240
Y DRY GAS METER CAL. FACTOR Q.?290 Q. 920 0. 990
Pbar BAROMETRIC PRESSURE, IN. HG. 29,40 29.460 29.4&0
Delta H AVG. PRESS. DIFFERENTIAL OF 4.170 3. 890 4,140
ORIFICE METER, IN. HZO
Vm VOLIIME QF METERED GAS SAMPLE 70,278 62,024 70.461¢4
DRY ACTUAL CURBRIC FEET
tm DRY GAS METER TEMP., DEG. F 105 104 107
Vmistd) VOLUME OF METERED GAS SAMPLE &5, 050 &2.992 &5.0328
@ DRY STD. CONMD., DSCF#
Vic VOLUME OF WATER CATCH IN 20.5 37.0 9.0
IMPINGERS & SIL. GEL..ML
Vu(std) VOLUME 0OF WATER VAFDR, SCF# 1.434 1.742 1.824
%H20 MOISTURE. PERCENT BY VOLUME 2,2 2.7 2.7
Mfd DRY MOLE FRACTION 0.978 0.972 0.973

(continued next pase)

E‘ B NTROPY
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Ms
Pa
Fs
ts
Delta p»

vs

me
Gn/D3CF

Lb/Hr

# 48 Dea.

PERCENT COZ BY VOLUME, DRY
PERCENT 02 BY VOLUME, DRY
PERCENT CO BY VOLLUME, DRY
PERCENT N2 BY VOLUME, DRY
DRY MOLECULAR WT, LB/LB-MOLE
WET MOLECULAR WT, LB/LE-MOLE
STACK STATIC PRESS., IN HZQ
ABSOLUTE STACK PRESS., IN HG
STACK TEMPERATURE, DEG. F
AVG VELOCITY HEAD, IN. H20
STACK GAS VELOCITY, FT/SEC
STACK AREA. SQUARE INCHES
STACK FLOW RATE, DRY SCFM#
STACK FLOW RATE. WET ACFM
PERCENT ISOKINETIC

METHODT S RESULTS

CATCH, MILLIGRAMS

COMCEN., GRAINS PER LISCF#*
EMISSION RATE, LEBS/HOUR

F - 29.92 in. Ha,.

1.0372
60.7
177.0
2,844
4,477

99.4

28.1
0.0047
0.22

E' NVIRONMENTALISTS, INC.

136
1.0693
59.8
177.0
4,034

4,408

O
4]
8]

24.3
0.00460

0.21

139
1.0532
59.5
177.0

3,994

37.2
0.0090
0.31
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EXAMFLE PARTICULATE TEST CALCULATIONS NO. |

Incinerator Stack

VOLUME OF DRY GA

[1)]

+ SAMPLED AT =2TANDARD CONDITICONS

——_—_—._.—._—_———_-._..__—...—_——————————_—_—_—_-—_—._——-

(FPbar + Delta H/13.4)

Um(std)

17.68 % Y % Vg # —— e
(460 + tm)

(29.60 + 4.170/13.6)

Um(std) = 17.464 % 0.989 # 70.379 % —————eew

———————————— = 65.050 DSCF

(4460 + 105)

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

Vw(std) = 0.08707 » Vic¢

(R
[}
Jts
'S
)
o
0
O
n

Vwu(std) = 0.04707 = 20.5

PERCENT MOISTURE., BY VOLUME, AS MEASURED IN STACK GAS

ZH20 = 100 * Vw(std) / (Vu(std) + Um(std))
1.4324
E S e —— # 100 = 2,2 %

S T 0 i e e e e o o e e b ot bt v s e . s M S . S 40 s . s

Mfd = 1 - %H20/100

Mfd = 1 - 2.2/7100 = 0,97¢

o o o o e e . . s s e . Bt e e i e e e . 2 S e . S 4o o A e

Md = %CO2 # 0.44 + %02 # 0.32 + (ZN2 + ZCQ) % 0.28

Md = 3.8#0.44 + 14.3#0.32 + (79.4+0.0)#0. 28

WET MOLECULAR WEIGHT OF STACK GAS

-——.——_—_.—--.—_.—-——-——-_—_——_-.——-—_——

= 29.28 LB/LB-MOLE

Ms = (Md * Mfd) + (0.18 * %H20)
Ms = 29,22 # 0.972 + (0.13 * 2.2) = 29.04 (LB/LB-MOLE

ENVIQONMEN’I’AI-I“INC.



ABSOLUTE STACK GAS FRESSURE

Ps = Phar + Pg / 13.4

°
0
]

29,460 + ( 0.0 / 12.4) = 29,40 IN. HG.

AVERAGE STACK GAS VELOCITY [Note: (Delta p)avae is square of ave s9. rootl

———— - —— —— —— __—._-.._—._-—__-._-._—._-....___...—...—--..—_.—__—_———-———_—_—_—_—_—

1.0372 # (440 + 132)
ve = 83.49 # 0.840 # SQRT[~———————— e 1 = 60.7 FT/SEC
29.460 % 29,04 ’

DRY VOLUMETRIC STACK GAS FLOW RATE @ STANDARD CONDITIONS

————-——-—————__——_—_-———_—_..-.—..—_-...———-———_————————————..—.—

60 Tstd Ps
Rsd = ———— # Mfd # vs * A # ~———n #* -
144 ts + 440 Pstd
&0 522 29.40
Qsd = —=— # 0.972 % 60.7 # 177.0 # —meeee % ————
144 122 + 440 29.92
Qsd = 2,864 SCFM

WET VOLUMETRIC STACK GAS FLOW RATE @ STACK CONDITIONS

———__—_—__—._._.-..__..._—__—_—__.—-._————_--—_-.—_—_————————_—_

Raw = &0 7/ 144 =» 60,7 % 177.0 = 4,477 ACFM
PERCENT ISOKINETIC OF SAMPLING RATE

Pstd 100 (ts + 440) # Umistd)

Al = e e W e
Tstd &0 Ps # vs # Mfd # Theta # Area-nozzle, sa.ft.
29.92 100 ( 132 + 460) * 65.050

Al = e B W e

S52g 60 29.40 # 60,7 # 0,972 #  40.00 * 0.0003444

21 = 99.4 %

==
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GRAIMNS PER DRY STANDARD CURIC FOOQT

7000 mas
Gn/DSCF = ~—————— # e
452,592 Vm(std)
7000 2.1
Gn/DSCF = ———eeem # ————— -

FOUNDS PER HOUR

e e e e S ——

Lb/Hr

40 / 7000 » Gn/hscF

Lb/Hr

460/7000 = 0.0067 *

*

0.0067 GN/DSCF

Rsd

3,84 =

==
NVIRONMENTALISTS, INC.
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ORSAT FIELD DATA

Plant Name NICH'OLS"IHILKJM/{E5
Sampling Location_ /INCINERATO £

Fuel Type _,
(
Run and/or Sample No. [ lLeak Test? Dat»elZ/ﬂ/?oOperator 3’1‘N_
Time of Time co 0 co %0, %C0 N,
Sample of Read?ng Read?ng Reading
Collection | Analysis A B C B-A_ C-8 100-C
oT:00 - N
10:1¢4 /8’30 3.8 20 | 206 | 2.9 o -
(347 | 2.2 | 206 | 20.¢ | 16.8 o
o0 | 33 20.6 | 20 | 16-% o —
Avg . 3. g Avg . Ib° 7 o 79‘¢
" Run and/or Sample No. 2  Leak Test? . Date IZZ/7[Q Operator_:)__"lj_y_._
Time of Time co 0 co %0, %C0 N,
Sample of Read?ng Read?ng Reading
Collection | Analysis A B C B-A C-B 100-C
{ 70:3s -
| w3z | 4S5 | 25 | 199 | 149 wa | o |
r5:08 2.5 /1.% | 19.9 /6.1 o
/1S:20 | 3.9 9. 4.9 | 16.1 0
Avg. 3.8 Avg. Ib-’ o ?0'/
Run and/or Sample No._ 2 Leak Test?____/ Date_l_}[,%/[g__Operator__O_Tﬂ_h
Time of Time co 0 co %0, %C0 N,
Sample of Read;ng Read?ng Reading
Collection | Analysis A B c B-A c-8 100-C
//:8% -~ -
2:s7] /830 3 19.7 9.7 | /6.2 0 —
l/‘
1$:48| 3.8 /197 | 197 | le.2| o
( leioo | 3.& 197 197 ) 162 o
Avg. 3¢ Avg. /6-2 o Jo-3

ooy, %:‘Z“"" ~
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' Run # |

Company Name _NICHOLS ~SOUTH SHORE PuanT Time Start ﬂ
Address E , WISCONSIN Time Finish 2/
Sampling Location JAI0 INERATOR STACK
D:‘:: n"-zclale Zoxna Team Leader _ 3TN Technicians
Barometric’ Prdssure, in. Hg 29.Go Static Pressure, 1in. HZO +.05
Sampling Train Leak Test Vacuum, in. Hg 15 /
Sampling Train Leak Rate, cu. ft./min. 0045 L 00D
EQUIPMENT CHECKS IDENTIFICATION NUMBERS
é?itots, pre-test Reagent Box DZOS Nozzle 404—_ Diameter 257
Pitots, post-test Meter Box N-1 T/C Readout 8
Orsat Sampling System } Umbilical — T/C Probe g’/
Tedlar Bag Sample Box ___ P-4 Orsat Pump ¥/
Thermocouple @ /3¢ °F | Probe Y-7 Tedlar Bag ¢
Filter #- Tare NOMOGRAPH SET-UP Nomograph # ,!1&
7726 %02 | s /- C Factor O /.00 1.2
Me@er Temp /10 Stack Temp /30 X
%2 Moisture 2 Ref. AP A A
Dry Gas Pitot Orifice Gas Pump [Filter{ Imp.
Clock Meter Reading|Setting (AH),| Meter |Vacuum| Box Exit | Stack
Sample |Time,| Reading, (ap), In. H70 Temp. {In. Hg| Temp. | Temp. | Temp.
Point |Min. | Cu. Ft. |In. Hy0[Tdeal [Actual] °F Cauge | °F °F °F
Al 831. 6271 0.75] 2.9¢ 2.94] /05| F.0] z25] 751727
| 2 12h] 3. 09 0. 78 304 3.051 /08| F.51 2551 7017 /
21 5] 79 (1088 | 34N 34d| 109]| /1.0 248 7o [ /32
4 17%] 299.25 1 0.85] 3.33[3.33 /101 /1.0 245 76 1732
S 1ol 20!.99] 0.9%] 3%3| 3.83] /10| Ko 2_% 701173}
G—G 12h] 904. 77 [ 0.95] 383 3.93] /0] /S.a] 2 70 [ 132 |4
1115 190776 | 0.951 3.50] 3. 50| /04| /0| 25D] ol | /3] i
B 11121 91098 [[00 | £oo| 4-00] Ipd] J-0| 2651 (il (32
9 23.801 1./8 | 472] 472 /pS] z. 0| 2o GG | 132
10 zz?[ /7.00 | /.25 | $-00 5.00] 105 28| 24o| 70 | /32
THIE ] [-50] S20 5.20 /05| Z.S5| 290| 70 | 733
z 27;'72. 23.do | /. 3/| 530 S. /081 Z2.S| 245 70| 132
16 1 926. 70)] /. “0f| .o /03] Z.0] 255 72| /2%
2127 7L LS 2((.,@ ‘f(g’o /03] 2.0| 24| 7o | 132
3 ) r.zol 5o Y 5ol 70d| 7.0 zsn| 7o | 732
d [7%] 93 .qg [-201 4.80| 4.80] /10%| 2.0l zSp| 701 /3%
S . [-25] 500 5.0p| /051 2.5| Zcpol 70 | /33
b |12Y .2 .25 S.0d 500 10d| 2.51 25n] 701 /33
15 . 105! 4.20 4.20] fod| Zs | 255 | 72 '5;.3...
L8 77 B.4%0 1 095 3.80 2.50 /04| Z-0] 265 72733
9 ;% .22 | O 280 3.80| /03] 2.0 255 72 | /32
[{») .g 0. Zl 3.68 3.68] /03 %o 2SS 72| 133
11 . 98] 392] 3.92] /0 5| 2851 721 /3
1212772 957, 67| 0.95| 3 80| 3.3n] /04| 2.5 255 75 /3'5
2.50
20308 10398 Y0 105 122
A (7). T, T
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Run # 2
Company Name NICHDLS - SOUTH SHORE PLANT  Time Start _/0:3S]
Address _MJM&ugfn'mimﬁﬂw Time Finish _//: 37
Sampling Location N INEER &)
Datz [82 2|]} 2 Yo Team Lealr IJTA Technicians _ 3 PW
Barometric Pressure, in. Hg Z24.Lo Static Pressure, fn. H,0 _— b
Sampling Train Leak Test Vacuum, in. Hg 15 2.0
Sampling Train Leak Rate, cu. ft./min. _ OO0 _. 903
EQUIPMENT CHECKS IDENTIFICATION NUMBERS
Pitots, pre-test Reagent Box QZO{Nozzle 405’ Diameter .2
Pitots, post-test Meter Box N-1 T/C Readout H#H
_/ Orsat Sampling System Umbilical —_ T/C Probe ¢’
Tedlar Bag Sample Box - Orsat Pump 4
| - Thermocouple @ /30 °F | Probe -1 Tedlar Bag e
 Filter # Tare NOMOGRAPH SET-UP Nomograph # _JTAJ
aH /.68 C Factor 1.0|
Me@er Temp /05 Stack Temp /30
%X Moisture 2- Ref. AP 2.5/
b - Dry Gas Pitot Orifice | Gas Pump |Filter| Imp.
. % {Clock Meter Reading|Setting (AH), | Meter |Vacuum| Box Exit | Stack
Sample{Time,| Reading, (ap), In. H90 Temp. |In. Hg| Temp. | Temp. | Temp.
Point | Min. Cu. Ft. |In. HpOf Ideal [Actual] °F | Gauge °F °F °F
Al lofo[962.959] 0. 4529812451 37 | 7.0 | 250] Coo [ 127
2 127|969 0,.7512,7112.7}) 97 | /-0 | 283| bo| /32
31 9 1967, 05| 0§21 296| 29| 97| /.0]| 240] SS]/3%
Y114 970. /3] 0.90] 3253 2s] 9% | /o] 240] 5% | /33
g | 101972 7¢ .99 3.5¢ 3.54l 100] 7.0] 24d 5&1| /3%
e 1124 975 451 0.95] 3.43 3.43| /ol| /.0] 240| Lol /36 ]
7 [ 7% 13 | 71.02) 3.65 3.8 J0oz] I.ol 25| Lo | /37
§ | 17hl 950. 90| /-/o] 3.67[3.97] lod]| I.0]| Z50| Go | 737
9 120 . [-20] 4.3314.33| /05| /-0] 250] o 137
(0 {224 . o ; zo| 4.22[ 4.33 ;g{ /.g zgg épo lgé
THWAY . 321 4.7 7 oSt /- 25 ol ¢
. % - 7 Z-;z‘g‘#jﬁ'zg [0k [-D ]| 2SD] ol 13b
1 13 . | 0.9%] S-S 3.9¥| /0S| /. 0] 2R o] /36
| 2 12Y, | 49%. 7( | #.20]| 4-33 4 3 1085] 2.0| 25D] Go| (35
31 ¢ 11001, 731 1.3J | 4§54 53] 10b]| 2.0] 269 Gol 7137
Y174 11004, 99] .35 .57 4. &7] 107 | Z.0] 25p] Gol !
S 11 1008 071 1.34 | Y.83 %-5:3 108 | 20| 230! (eo | 237
e 1155_# 1001. 24| 1.20]4.33] £.33] /o3| 2.0] zsp| o /38
71 11 70/4.20] 1.10]1 397] 3.97| 108] z. o] zSn| Lol 737
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PARTICULATE FIELD DATA

<Run # 3

Company Name glﬁfl_é - Efg‘r*{ Sg&g& PLANT  Time Start _//: 5§
Address (V) 1N Time Finish /2 7 S7
Sampling Logation _)NCINERATDR STACK _

Date I'LZ[:ZZKQ Team Leader _ JJTA) Technicians ) PW/
Barometric Pressure, in. Hg Z4.(epo Static Pressure, in. H20 - . 0

Sampling Train Leak Test Vacuum, in. Hg 15 .
Sampling Train Leak Rate, cu. ft./min. 009 00D

-

EQUIPMENT CHECKS IDENTIFICATION NUMBERS
Pitots, pre-test Reagent Box 0 203 Nozzle 40Q Diameter , 25/
Pitots, post-test Meter Box  N-| T/C Readout X
Orsat Sampling System Umbilical — T/C Probe &
_._/Tedlar Bag Sample Box _ K - IO Orsat Pump 4
_ Thermocouple @ _/30°F | Probe -2 Tedlar Bag —
Filter # Tare NOMOGRAPH SET-UP Nomograph # _J7A)
7728 _ .49S58% AH _ 1€  C Factor /.0l
Meger Temp /04 Stack Temp (@)
X Moisture 2 Ref. AP 047
Dry Gas Pitot Orifice Gas Pump |Filter| Imp.

Clock Meter Reading|Setting (AH),| Meter |Vacuum] Box | Exit | Stack
Sample [Time,| Reading, (ap), In. H70 Temp. |In. Hg| Temp. | Temp. | Temp.
Point |Min. | Cu. Fr. |In. Hpo[Tdeal JActual] °F |Gauge| °F | °F | °F |
Al lo/n]| 32.1 | O.0F12.66] 2.6 103] 1. 2dol 7S1/2%]

2 [ z%] 34 5@:;&_ 0.75 z.qﬁ 2.94| 103] o] ZY%0] G173
3! 5| 37.08 | 0.851333(3.33] /o] (.o] zdg (4 [ 138
4 12%] 39. 73 10494 3C3 3.6X] 105 o] zdS[ 4| 1d0
S . q4] 2.6%| 3.68] 105] 10| 2dS] 4| /40
C 3706 3.760 05| l-0f 24S| (2| 139)]
7 3.74 3.74 10| l.ol Zds] (2| 137
3 il dr] 106] 1.0] 2d9 213
9 4.79 4.70] 107] z.0o] zg0] Gz] |
10 5.09 S. lo7] Z.0] 20| 2| 190
" 2 28 07| 2.0l Zsp| G2| 7Y}
'Tu'_ 5.2§ S.2¥| 1o7]| 2.6] 29D 6@___%
1 3.9 3Al| I1p7] 2.6 255] Gl I
2 Y.30] 4.3/ 187] 20| 2SST bl !
9.59] 459 /o] 2.0l 2551 GG /3§:
$./7] 5.17] rof] 2.5]1 2551 66| 14
S 7. 221 ¢97| (o%] 2.5]| 25p] 72| I¥4]
b 70| 470] r0¥l Z 5] zsnl 721 MY
7 . /)] r08] 2.51 28] 72| /Y]
220 3721 10| 2.1 25| 721 1d2
, 0. 3.22 . loy| 2.5 29V 72| /42
I ad. 0. 3.76 3.72 (08| 2.5 25| 72 | /4o
1] % : [-04] 4.07] 4.0 10f] 3. 0| 2<pl 75| 74D]
] 27! Ko | /.04] 407 L oW r0F] 3.8 250 75| /92
60[oF% 102. 180
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PARTTCULATFE SAMPLING CLEANUP SHEERT
o REAGENT BOX(FS)# 020S

Plant NicHoLs
Sampling Location Sourusipe TucverAme Swac Qurier

Nate Received IZMQ [ao
Date Analyzed_l_él(iL&_

Run # A 2 e 2
Run Date d20i7 267 217
ANALYSIS OF MOISTURE CATCH ¢
Final wWater Volume, ml. 210 218 222
Tared Volume, ml. 200 200 200
CONDENSED WATER, ml. o & -l
Final Silica Gel Wwt., g. _&_5_ _ZB_O_ —Z—I&
Tared Wt., gq. 200.0 -£90.0 £00.0
ABSORBED WATER, gq. 2.5 —{10 —{Z.0
TOTAL WATER COLLECTED, ml. 30.5 370 3%.0
ANALYSIS OF CATCH FROM NOZZLE TO FILTER, INCLUSIVE
Filter + Particulate, mg. S10.9 S515.0 S508.9
Filter Tare, mg. 4842 Y95.8 48y 7
Filter Catch, mg. __Z_Z‘{, _.1.7___-2 242
Separate Rinsings, mgqg. — %5 — b3 —4.7
29.2 . .
FILTER CATCH + RINSINGS,mg. —== ~235 . —30.3
Acetone Volume, ml. 150 A7s e
Acetone Residue, mg. Y ___JQ;_ ___J;L_

TOTAL PARTICULATE CATCH, mg.

(281 ] 24.3 37.8

ANALYSIS OF IMPINGER WATER

Extraction wt., mg.
Boildown wt., mg.
Impinger Rinse wt. mg.

Acetone Volume, ml,
Acetone Residue, mg.

Water Volume, ml.
Water Residue, mg.

M

H_TOTAL IMPINGER CATCH, mg.

TOTAL TRAIN CATCH

't

BLANK CALCULATION
Acetone Water

NOTES AND COMMENTS

_EPA-S

Volume, ml. 200

Residue, mg. LY

Concen., mg/ml 007

L4
TR 0.7 v s




Date of Makeup

CUSTODY SHEET FOR REAGENT BOX # ZO0<

[2-10-£0

Individual Tare of Reagent:

Individual Tare of Reagent:

Individual Silica Gel Tare Weight

PLANT NAME !\_l pl= é o ZS < sp“ zi < LJ’Q //‘CQ& Zﬁ(‘ \

Initials __ 44t
_ 2200 mls. of
mls. of
Zﬁjkj gms.

Locked? _ —
20

-

SAMPLING LOCATION v N h &)
Run Date Initials Locked? Date % S. Gel| Initials| Locked?
Number | - Used Cleanup| Spent
/ . [}
L APy L e )R 00 2] TR | e
T e X\ - [P [ 9% ey —
D> R/ e L1y | ISHISER | L
.’ [ 4 ! '
| 3 |
Date Initials Locked? Zero & Span Balance
Received in Lab [2]18 ﬂz) W/ Initials mes)
sampling Methoys _ <PA M- s P arene Uoed
' (mgms) Test
Remarks: 7726 _466.2 |
7725 495.8 Z
7724 4y84.7 3
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1 ADENCEINETS

hass N VIGONMENTALISTS, INC.

I,D.¢ EIS Em. Pt. Operating Rate v
Company _ [, A of 1lvaKee Type Facility u;ﬁu Type Fuel/Waste e
2ation _ p. | igy Kee Wisessin Control Device n_{“,gtmsfe/g-uﬂ‘—New Fire/Soot Blowing Yes &
Date /12~ )7 -Fo Hgt. of Discharge Pt. A fee Stack Test Runf | (If applic
Initial Final  Reading Position Djagram Sumpary of Averaee Opacity
.Clock Time —-eeee_ oo g N Set Time —Opacjty
i Observer Location 1 0%} 164 gm] Nunmber] Start End |Sum | Ave
Bistonce to Discharge —-— 225 335t o f l T-a00- 121941 "55 lo.18¢
Direction from Dischorge—--| £ asf Easf
Height of Observation Pt.-=ayen.d |97 7
avel | geel
Background Descript, C/ow’-, Clowdy
Weather Conditions
Ffﬁ—k F{M
Wind Direclion==eoceea- S Swest | $5 wes? IR '
Wind Speed-—---=—=w—-~- 13nph | j5nph
Ambient Temperature~———~ 28°F | as¥ \‘F:
Relotive Humidity ~-~-——
Readings ranged from O to ¢5 ZOpacit
Plune Description |287% | 7¢% REGUCATIONS VIOLATED: *0pac
olor RS RT3 .
Solor Light gt Pollym] |t snnooss o ane
Distance Visiblg~~—~-—- - TV A © Emission Sourcs
6‘/00;J7 a7y — Wind Direction % 4——;7( , M
T Conditions———--—o oreimt Ovaveast crﬁlD ::"‘ Birect] Observer's Slgnature
" o 0:3":'" on Obs Certification Date 2% -@l- R0
Obs Affiliation < bl £ elyetsr
Stcam Plume Steam Plume
Seconds If Applicable Seconds 1f Applicable
Hr Min 0 {15 | 30} 4S|Attach |Detach Hr Min 0_115]301}45 | Atrach ! Datac
900 0 vic lelo v/ XY .7).) 30 A eleo
1 o Jo o |o ’ 4 31 olo o |o
2 ° o o to 32 oflo [ =)
3 0lo olo 33 o o o Je
L o] © }jo ) 34 o |o o -]
5 el o lo lo 35 oo o &
6 elo loe o 16 ofto o] oe
7 " plo o le 37 ol olo }o
8 6o lo jo 38 o]l o lo Jeo
9 o1lo le |0 39 ol o |2 jo
10 e |® Je lo 40 ol ° Jlo Jo
11 ele o le 4] o lo o a
12 el olo le 42 ol e Jo P
13 ]l o o Jeo 43 o | o ) o
14 ®{o o (o 44 (4 c o Jo
15 ol oo lop 45 oclo o jJe
6 olo le Jeo 46 el o Jo |o
12 o1l® Jo |e 47 ofo jo |e
18 olo e o 48 o| oo jo
19 °clo lejo 49 Olo |© |e
| 20 °1eo e lo 50 ol o2 TJe
21 elo |e |o 51 clolo Pp
22 ol olvio 32 v |lo Jo [e
23 elojo jo 53 o ole |o
24 o o e jou 54 oo e |°
25 -] 0 [ o 55 ® [ - P)
26 o |l o |o P 56 o |o o |o
27 o " ~ -~ =
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Operating Rate

Type Fuel/Waste

New Fire/Soot Blowing Yes N

1.D.¢ EIS Em. Pt,
Company Cihy of AN <23 Type Facility
tation ﬂ,’&.pc Msconsin Control Device

Date [2-12-&k0O

Hgt. of Discharge Pt.

Initial Final Reading Position Diagra

Clock Time w-ecemo—

N

Observer Location
stonce to Discharge —~—

tirection from Discharge—--

Haight of Observation Pt.—-

Background Descript,
Weather Conditions

Wind Direction=—cccmuoo

Wind Speed---------—--

&Ambient Temperaturg—---

Relotive Humidity -~ ~--—
Plume Description

Zolor - e

ALL SYMBOLS BELOW ARE

Distonce Visiblg~--——u- -

REQUIRED ON DIAGRAM

§ Conditions~—---

[} Emission Source
L e Wind Direction
X Sun
aIIIIT)  Plume Direction
K] Observer

Stack Test Rung } (If applic

D Symmary of Average QOpacity
Set | _ Time Opacity
N Start End | Sum Avp

-

Readings ranged from to Z0pacit
REGULATIONS VIOLATED:=

.

X5 ot ].'M

Obse¢trver's Signature
Obs Certification Date & -0/-¥0

Obs Affiliation y;. % /s_f_xal.dlm_

Steanm Plume
Seconds Ifs‘zgg?.g}lum]e Seconds If Applicahle
Lir Min 0 {15 301 451Attach IDctach Hr Min 0 15130145 { Attach etac
o'ed 0 L o o o 30
1 [3) [-] [ =] 31
2 e lolofle 32
" o [=] (- o 33
Z L 5 s 3 © 34
5 ol e ° ) 35
6 o lo |vo 145 36
Y . N e |o 37
8 o [ o L] 38
9 olo o e 39
10 i ) © | o 40
"~ 11 o] o] o |o 4]
ol 12 ojo 10O |v 42
029 | 13 olo e |o 43
14 o [ -] 2 -} 4[{
15 o] 10 1o s 45
16 »l oleo |o 46
17 47
18 48
19 49
20 50
M 21 51
27 22
73 53
24 54
25 23
26 i 56
77 "
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I.n.¢ EIS Em. Pt, /] Operating Rate _a/4

C' -pany . of 1| wankee Type Facility _u&r/q. 1 Esmeraor Type Fuel/Waste

L. .ation M1/ a, Keg Wis comsii Control Device m‘",:t”c'f..f.do- New Fire/Soot Blowing Yes CN\O

Date /2-/7-Fo Hgt. of Discharge pt._m‘i_ Stack Test Runfd (If applica
Initial Final Reading Position Diagram Summary of Average QOpaciry

Clock Time —-—eeoeoo 38 A 7’J N Set | Timg‘v Opacjty

Observer Location 2237 o Number| Start End | Sum Avp

Jstonce to Dischorge —-— 22S5H | pasfit ° 2 10:38%4m /2374w | @ o

Direction from Dischorge~-- ,g,”rf fgsf' el

seight of Observation Pt —— 7',".[ 9"‘___./
Background Descript{c/owdsy |c/ovely

Weather Conditions [6rq 3K Jgres s/q,

i y
Wind Direction=—n-m-mmn Ao~ | Ssw fu 3 '
Wind Speed--------—--+ ) 3mph | 1sngh
&mbient Temperature—-——- 28°F | a5 F
. idity —m e —
Relotive Humidity 8% | 72¢% # Readings ranged from 0 to ¢ 20pacit:
Plume Description REGU ATIOh VIOLATED:= )

Color ——— =14 94F 9, Aitj’# ALL SYMBOLS BELOW ARE

REQUIRED ON UIAGRA

Distorce Visible-----—-~ - ° Emissicn Seurcs ' ’
L L xg% et T ot
T Na”

| e
Clouoly clc».? s
S Conditions~————{¥4 54 [lgva shy ﬁm P:’“"m Birection Obsebfer's Signature
: 7 i Obs Certification Date ok -o/-&v

(& Observer . . ’
Obs Affiliation Vs bileEvaloglo-

Steam P Steam Plume

. Seconds If Anp Cib‘-“;‘i Seconds If Applicahle

Hr Min 0 115 | 30) 45]|Attach IDetach Hr Min 0 115130145 | Atrach {Detact
. 0 b to o|le r/B 2r/A 30 e} ° °oie
i35 1 olo e Jo r ! 31 ol elo jo
2 o lo | oo 32 olo lo To
3 o lo oo 33 0]l oo 0
4 ol o o o 34 ] O j o lo
5 o lo lo {o 35 o oo °
6 ) o lo 36 °]1 0 |o |eo
7 e le e o 37 ot o |e |o
8 o |o o lo 38 o 09 |le
9 o o [ 0 39 o} o o (-]
10 6| 6| o o 40 ol o)lo|o
11 © © © (4 41 o ) e |O
12 O | o 0 [) 42 el 6 lo o
13 e | e | o |o 43 olo o |o
14 e {o |o Je 44 el oo )
15 olo o o 45 e |lo e |e
16 6 1o fo Jo 46 o JlojJo |®
17 0 |o o d 47 ol ojo Jo
18 ® {o o [} 48 e]| o o | o
n 19 ° . o | o 49 0lo|ole
L 20 e |o o | o 50 olo Je o
21 6lole Jo 51 o lolvw r)
22 elolo Je 52 olo lo to
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24 o ) e o 54 o lo o | o
25 v | o |o 55 oto lo o
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1.pn.¢

Comnany _Cih of /1 wankee
L. .tion g, /Nhﬁ (Y] [w'sa»s:;
Date (3" /2~ %O

Initial Final

Clock Time eccmmemea

Observer Location

nstonce 16 Dischorge —=—

sirection from Dischorge—~-

=eight of Observation Pt.--

Background Descript/
Weather Conditions

Wind Direclion~—cccuweu-~

Wind Speed-=---——=—==s

ambient Temperaturg———--

Relotive Humidity~—~~~- -~
Plume Description

- -

Color

Distance Visibleg~—-——=-=- -

S1 Conditions————--
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EIS Em. Pt. ~/ B8

Operating Rate N/B

Type Facility

Type Fuel/Waste Mﬂw

Control Device

New Fire/Soot Blowing Yes (No

Hgt. of Discharge Pt.

ALL SYMBOLS BELOW ARE
REQUIRED ON DIAGRAM

(-] Emission Sourcs

| Wind Direction
x5 Sun
xOI])  Plume Direclion
K Observer

Reading Position Qiagra{n Summaxy of Averace Opacity
Set Time Qpacity

Stack Test Runf 2 (If applical

+] Start End | Sum Avg

IS

Readings ranged from to XZ0pacity

REGULATIONS VIOLATED:=

ot T Foud
Obsefver's Signat'ure
Obs Certification Dateed: @/~§0

Obs Affiliation V)5, 4/e Evelusto-

Steanm Plume
Seconds HSESS?{I::I‘#:{: Seconds If Apnlicahle
Hr Min 0 J15 | 30! 45iattach Ipetach Hr Min 0 115130145 | Attach {Derack
Y ) clo |ofo 30 :
L. 32 1 o .le (-2 K~} 31
2 nlp [~ 32
q aleoleoelo 33
l P o o © 34
5 6]l o e L 35
6 ole | e 36
7 : 37
) 38
9 39
10 40
1 3
13 43
14 44
15 45
16 46
17 47
18 1‘8
— 7o %
) 2 0
B 21 51
22 22
23 53
24 34
25 55
26 . 56
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pany A of fl/wankes

.ation B wanKes Wiscomyin

Date l> = /2-FO

EN‘T‘ROP’Y !
NVIRONMENTALISTE, INC.

EIS Em. Pt. 7.

Type Facility wasfe 1acinevafo,

Control Device "M
Hgt. of Discharge pt. 2o fL

Initial Final Readine Position

Operating Rate
Type Fuel/Waste

7

New Fire/Soot Blowing Yes (N
Stack Test Run{ 3 (If applic:

nnary of Average Opacity

Clock Time —eme-e-] ,/.¢¢ : N Set Time Opacity
Observer Location = /2.57 ﬁ A Start End | Sun Avg
vistonce to Dischorge —-—| 23 5f£ 1325 £7. ’ o 3 1:858m a87m) 15 1006
urection from Discharge~--| £ost | £as? ‘/"
szight of Observation Pt.-~ round ?,”_J
Background Descript,cm.nz Clonoky
Weather Conditions |§-4 3595k
-rvm v S— G .
Wind Direction~—wceceew-} S5 SSw
¥ind Speed---------—~1 /ﬂp{ /5&,4 .
Zmbient Temperature----- s¥rlassr % .
Relotive Humidity~----—
Readings ranged fr o S5 ZOpa
Plume Description 75.';7; /7 ‘_' Zf REGULATION v;o:.':}'xm'reo;to R0pacit
/e 5 .
A — Y XA | PR -
Distonce Visible——==wu~ =| /076 2y A -] Emission Source ;
70 Py 4 | Wind Direction X .
§  Conditions—-——-{9vy ‘z yrq s K 3% Son Obse¥fer's Signature
T XD} Plome Direction Obs Certification Date Ok ~o0/- &0
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Steam Plume
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Date 10 - 17-%o
Initial Final
Clock Time eccmeeea-

Observer Location
stance to Discharge —-—

Jirection from Discharge-—--

Hzight of Observation Pt -~

Background Descript|
Weather Conditions

wind Direction~—=cceuw-

&mbient Temperoturg—-~-~~

felotive Humidity----- -

Plume Description

Zolor

Distonce Visiblg—~—==u- -

S Conditions———==-
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E‘ NVIRONMENTALISTS, INC.

EIS Em. Pt,

Type Facility

Control Device

Hgt. of Discharge Pt.

Reading Position Diagram

ALL SYMBOLS BELOW ARE
REQUIRED ON DIAGRAM

-] Emission Source
— Wind Direction
* Sun

arIrIl)  Pilume Direction
B

Observer

Operating Rate
Type Fuel/Waste

New Fire/Soot Blowing Yes N
Stack Test Run{ 8§ (If applic:

of Average Opacity

Set Time Qpacity
Start End Sum Avp
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1. Principle and applicadility.

1.1 Principle. The opacity of emissions
from stationary sources i detarmined vie-

13 Applicabliity. Thils method i appll-
eable for the detarmination of the epasity
of emissions from sta OWress pur-
suant to § 60.11(d) and for qual obe

visually @stermining of

servery for Iy
omissions.

orietited in the 140° sector
sistent with maintaining ths above
ment, the obeerver adall, a8 much

make his observations from »
that his line of vision is spproximately
perpendicular to the plume direstion, and
when observing opacity of emiesions from

,i

rectangular outlets (e g. roof monitors, open
baghousss, noncircular stacks), approxi-
mately perpendicular to the axls of

servations with his line of sight perpendicu-
Jar to the longer axis of such & set of muitl-
P sacis .

oord the name of the
tion, type facility, and
sfiliation, and the date on o S0)d data shest
(Pigure §=1). The time, sstimated distance
to the amismion iocation, approzimais wind
direction, estimated wind speed, @escripiion
of the aky condition (presence and eolor of
clouds), and plume background are ressrded
on & feld data shest at the time OPacity read-
ings are initiated and completed. .

33 Olmervations. Opacity observations
shall bo made at the polnt of greatest opasity
1o that portion of the plume where eon-
densed watet vapor is 5ot pressdt. The od-
ssrver aball bot look somtinuously at the
plume. but instesd shall odesrve the plume
momentarilly at 15-second intervals,

33.1 Attached steam plumes. When e0D-
densed water vapor i» present within the
plume 890 it emerges from the sminsion out-
Wt, opacity observations aball be mads be-
yond the point in the plume at which con-
densed water vapor s oo Jonger visible. The
obeerver shall record the approximate dis-
tance from the emission outlet to the peint
in the plume at which the observations sre
made

332 Detached steam plums. When water
vapor io the plume condenses And bectmes
visibls at & distinct distance from the smis-
sion outiet, the opacity of emisions sheuld
be evaluated at the emission outiet prior 10
the condensstion of water vapor and the for-
mation of the steam plume. S
3.4 NRecording obaervations. Opasity eb-
servations shall be recorded to the nearest §
percont at 1b-sscond intervals on an ob-
servational record sheet. (See Figure 9= for
D e3ampis.) A minimum of 54 ehesryations
shall be recorded. Each momentary chesrve-
tion recorded shs!l! bo desmed to represent
e average opacity of emissions for » 15~
25 ta Reduction. Opacity shall be de-
Sermined as an average of 54 eonsssutive
obeervations recorded at 15-sscond intervals.
Divide the observations recorded on the rec-
ord shest into sets of 24 consecutive shser-
vations. A st 1s composed of any 34 eom-
secutive obeervations. Sets need Dot be ton-
sscutive ia time and In no oass shall twe
:::m.ovnlgroru:h set of 34 obaorvations,
to the 8- _ruge by summing the opecity
of the 24 observations and dividing this sum

47

by 24. If ad applicable standard specifiss an
averaging time requiring more than 24 obdb-
servations, calculate the average for all od-

during tbe specified time
. Biecord the average opacity on s record
(Ses Pigure 9-1 for an sxample.)
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anoke
: * mistmum
WAFBAD by aliernately produaing
simulated epacity of 0 peresnt and 100 per-
oconnt. Wheti stable respomse ot 0 peroent or
100 peresnt is noted, the smoke meter is ad-
Susted 0 produce an output of 0 percent er
100 peresnt, 88 sppropriste. This salidretion
sball be repested unt stadle 0 pervent and
100 peresnt readings are produssd withous
sdjustment. Simulated 0 percent and 100

L
i
i

:

oures oo and of while the smoke geveretor
1s pot producing smoke,
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CALIBRATIONS

GENERAL

All measuring equipment Entropy uses is initially cali-
brated before use. FEquipment which can change calibration is
both checked upon return from each field use and is also
periodically recalibrated in full. When an instrument is
found out of calibration, it is so noted in the report and
appropriate adjustments are made to the final results. The
equipment is then repaired and recalibrated or retired as
needed. Specific equipment is handled as follows:

PITOT TUBE
All pitot tubes used by Entropy, whether separate or

- attached to a sampling probe, are constructed in-house or by

Nutech Corporation. Prior to their initial usage, they are
calibrated using EPA geometry standards. In general, if a
typc "S" pitot tube is assembled correctly, and positioned
properly in relation to the probe nozzle, it will have an
average Cp of 0.84. As long as it is not damaged, it should
not change its calibration. The recalibration schedule for
pitot tubes is rclated to the physical condition and usage of
the pitot tube, not a fixed time schedule. Each pitot tube

is inspected upon return to the laboratory from each field use.

DRY GAS METER AND ORIFICE METER

All Entropy meter boxes are calibrated upon purchase and
at lecast once every six months against a secondary test meter
(one calibrated against a wet test meter) according to their
usage history. Basic procedures are outlined in the EPA Publi-
cation No. APTD-0576. The only differences are in the choice
of flow rates used and the volumcs metered at cach flow rate.
After each field usc, quick checks are performed to insurc All®
changes of less than 5%. These checks compare the orifice
against the dry gas meter. If grcater than 5% changes occur,
recalibration and repair arc instituted.

NOZZLES

Each nozzle is calibrated upon purchase, and thereafter
whenever it becomes apparent that the nozzle has become damaged.
Each nozzle is inspected upon return to laboratory from each
field use. The diameter is measured on four different axes,
with the high and low readings differing by no more than 0.004
inches as a tolerance.

TEMPERATURE MEASURING INSTRUMENTS

After each field use, the thermocouples or thermometers
idre calibhrated against an ASTM precision mercury-in-glass
thermometer across a wide range of temperaturces. If the initial




reading is not within * 1.5% of the absolute temperature
reading of the standard thermometer, the instrument is
adjusted until it is in the acceptable range.

MAGNEHELIC GAUGES

After each field use, each magnehelic gauge is calibra-
ted against an inclined manometer at three different settings
(low, medium, high) over the range of the individual gauges.
If the readings differ more than * 5% from the manometer
readings, the magnehelics are recalibrated.

BAROMETER

After each field use, each barometer is checked against
a mercury barometer. ’
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CALYBRATION DATA
PITOT-PROBE ASSEMRLY NO. 4~/
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CELVERATION DATA
ITOT-PROSE ASSEMRLY NJD. 2'5
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CALYBRATION DATA
PITOT-PROBE ASSEMBLY NO. _4/- 7

DqTe: {ZZ, ,iq [2&2 In;"';q's: /“

Instruchions: If stated criteria 1s met) indicate (y‘{s) on line provided.
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DATE INITIALS
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NOZZLE CALIBRATION DATA
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NOZZLE CALIBRATION DATA
NozILE ¢+ Y40 ©
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