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INTRODUCTION
On September 28, 1982, Enviro-Measure, Inc. performed an EPA Method 5
source emission test at MARYVILLE UTILITIES BOARD's Wastewater Treatment
Plant in Maryville, Tennessee.

The objective of this test was to determ1ne the degree of compiiance

of a multiple hearth sewage sludge 1nc1nerator followed by a venturi scrubber.

This facility was tested in compliance in December, 1977 with natural gas
as the fuel. Modifications have been made to allow the incinerator to be
fueled with waste oil. This test was conducted with waste 0il as the fuel.
conditions of the permit for this facility state that particulate
emissions to the atmosphere shall not exceed 1.3 1bs. per ton of dry sludge

charged'br 0.61 1bs. per hour which ever is more stringent.

SUMMARY OF RESULTS

Table 1 presents the results of the EPA Method 5 test conducted on
MARYVILLE WASTEWATER TREATMENT PLANT's sewage sludge 1nc1nerat1on'system
fueled with waste 0oil. The average dry sludge charge rate during testing
was 0.32 tons/hr. The test results show an average grain loading of
0.0535 gr/dscf and an average emission rate of 3.61 1bs./hr or 11.2 1bs./ton
of dry sludge. The average emision rate of 11.2 1bs./ton of dry sludge is
greater than the allowable emission rate of 1.3 1bs./ton of dry sludge and
the average emission rate of 3.61 1bs./hr is greater than the allowable
emission rate of 0.61 1bs./hr. This indicates’that this source was not in

compliance with conditions stated in the permit during this test.
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PROCESS DESCRIPTION
MARYVILLE WASTEWATER TREATMENT PLANT utilizes a multiple hearth
incinerator to burn sludge. During testing the incinerator was fueled with
waste oil. The design volume r;te'bf sludge to be charged on 2 dry basis

is 977 1bs./hr. A 24" Merrick Model L440DS-1 digital single idler Weighto-

meter is used to meter sludge to the incinerator. Exhaust gases from the
incinerator are scrubbed with a Sly two stage size 230 Impinjet scrubber with |

venturi and pre-coolerbefore being exhausted to the atmosphere.

SAMPLING AND ANALYTICAL PROCEDURES

The sewage sludge incineration system at the MARYVILLE WASTEWATER 3
TREATMENT PLANT was testedin accordance with EPA Method 5. Enviro-Measure :
utilized a sampling train manufactured by Research Appliance Corporation, Inc. 1
(RAC). This equipment has the approval of and meets the standards of calibration

accuracy set by EPA.

The RAC stack sampler consists of three main units: the pump, control

units, and sampling box. The pump is a GastR lubricated fiber van rotary
pump altered for leak-free operation. The pump is connected to the control
unit which contains a Rockwell dry gas meter, dual manometers, dial temperatures
indicators, probe and oven temperature controllers, and a calibrated orifice
system designed to enable isokinetic sampling. The sampling box is connected
to the control unit by means of a flexible umbilical cord, and contains the
jmpinger case and filter oven.

The probe used was constructed of stainaless steel wrapped
with a heating element and incased in a 304 stainless steel tube. The heating
e1ementvmaintains probe temperatures above gaseous dew points to prevent
condensation. The probe was rigidly mounted to the sampling box and connected

directly to the filter holder inside the sampling box oven. An "S" type

4



i

pitot tube mounted to the probe was used for velocity measurements at the
sampling points.

The nozzles used were constructed of stainless steel and average nozzle
diameter was measured on site jmmediately before and after testing.

Four ball-topped impingers in an ice bath were used in this system to
remove moisture from stack gas samp1es.l The first two impingers contained
100 milliliters (m1) of deionized distilled water, the third was empty, and
the fourth contained a preweighed volume of silica gel desiccant. A11 fittings
in the system were rigid ground glass to glass or speically machined steel
to prevent leakage.

Figure 1 is a schematic of the RAC sampling train. Figure 2 is a
schematic of the sampling points used for testing the scrubber,

The stack gas sample was ‘drawn isokinetically through the nozzle, the
heated probe, and into the heated filter assembly where the particulate
matter was collected on a preweighed glass fiber filter. The filtered
gas then passed through an umbilical cord to the dry gas meter, orifice, and
pump.

Velocity pressufe and temperature were monitored at each sampling point
to insure that isokinetic sampling conditions were maintained. On-site leak
checks were performed across the entire sampling train to insure that the
system met the 0.02 cfm allowable leakage rate as specified by the EPA. This
criterion was met. The pitot tube system was also checked for leaks.

A flue gas sample was collected through a stainless steel tube mounted .
on the sampling probe. An integrated grab sample was co]]ected by using a
hand pump to extract a gas sample at each sampling point dur1ng testing
and thereby filling one 5-liter Tedlar bag. This gas sample was then

analyzed for CO, and 0; using a Fisher Orsat Analyzer.
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A . . A
" n
SAMPLING PORTS \\ X
' ©
O ™4 ]
ROOF
/ / _
J | I
/ 7 ©
Y
7
/
NOT TO SCALE /
TRAVERSE POINTS
- 1'-10"
- 1/13 - 1.00
2/14 - 1.47
. 3/15 - 2.59
4/16 - 3.89
5/17 - 5.50
6/18 - 7.81
7/19 - 14.19
8/20 - 16.50
9/21 =~ 18.11
10/22 - 19.40
11/23 - 20.53
12/24 - 21.00

FIGURE 2. SCHEMATIC OF THE STACK AND SAMPLING POINTS.



At the conclusion of each particulate test, a clean-up was conducted on
the sampling train. Care was taken to insure no sample was lost and no
particulate matter other than the sample itself was allowed in the sample
to be analyzed.

The nozzle and probe were washed with acetone, and the probe was cleaned
with a teflon bore brush. The washings were placed in polyethylene sample
bottles. The filter holder and impingers were transported to the lab for
subsequent analysis.

| The filter was removed from the filter holder and transferred to a petri
dish. The front half of the filter holder was washed with acetone and this
wash added to the nozzle and probe wash. The liquid in impingers 1, 2, and
3 were measured with a graduated cylinder. The silica gel in impinger 4 was
removed and weighed to the nearest 0.5 gm.

The filters were subsequently desiccated for 24 hours before weighing to
a constant weight. The net weight of the captured particulate was determined
to the nearest 0.10 mg. ‘

The contents of thewash samples were transferred to tared beakers and
evaporated to dryness at ambient temperature and pressure. The beakers were
then desiccated for 24 hours to a constant weight. The net weight of the
captured particulate was then determined to the nearest 0.10 mg.

A11 volumes and weights were recorded on laboratory sheets,
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SAMPLE EPA METHOD 5 CALCULATIONS

Volume of Water Collected CLIENT
) TEST NO.
Vwatd = (qu) (0.0474 _f_g3)
- . ml )
Vwstd =

Volume of Gas Metered, Standard Conditions
vmstd ((17.71) (vm) (Pb + aH_) (¥))/ Tm
ls's .

Vmstd =

Moisture Content

Vws td
Bwo = Ymstd + Ywstd

Bwo =

Molecular Weight of Dry Gas Stream
Md = (:44) (%C0,) + (.32) (%02) + (.28) (%CO + %N2)

Md

Molecular Weight of Stack Gas

Ms = Md(1-Bow)+18(Bwo)

Ms =




Velocity of Stack Gas

Vs = 174 CpVap VTs x 29.92 x 28.96°

Ps Ms

Vs =

Total Flow of Stack Gas

Qa = As x Vs

Qa =

Qs =Qa x 530 x Ps
TsR 729.92

Qs =

Qstd = Qs (1-Bwe)

Qstd =

Particulate Concentration

Cs = {15.43) (Mn
Lot

Cs =

Particulate Mass Rate

PMR = (Mn std) (60) -
mst 454

PMR =

Percent Isokinetic of Test

Is=  Vmstd .
An (8] (Vs gq)

Is =



|

-

An
As

Bwo

vAp

Kp

Md
Mn
Ms
Pb
Ps
Pstd
PMR
Qa
Qs

Qstd:

Tm
Ts
Tstd

NOMENCLATURE

- Cross sectional area of nozzle, square feet.

—Cross section area of stack, square‘feet.

—Proportion by volume of water vapor in gas stream, %.
—Concentration of particu]afe matter in stack gas, Gr./Acf.
-Pitot tube coefficient, dimensionless.

—Concentration of particulate matter in stack gas, Gr./DSCF.
—Emission rate corrected to 12% CO,, 1b/hour.

—~Average pressure dfop across the orifice, inches H,0.
—Average Ve]ocity head of stack gas, inches H20.

—pPercent of isokinetic sampling (acceptable: 90 S 1%110%).

-85.48 ft./sec.: constant [: 16 ml?é T :]°.

—Dry molecular weight of stack gas, 1b/1b. mole.
—Total amount of particulate matter collected, mg.

—~Molecular weight of stack gas (wet basis), 1b/1b. mole.

" —Barometric pressure, inches Hg.

-Absolute stack gas pressure, inches Hg.

—Pressure ét standard conditions.

—particulate mass rate, 1bs/hr.

—Volumetric flow rate, actual conditions.

—Volumetric flow rate at standard conditions.

~Volumetric flow rate at standard conditions, (dry basis).
- Average dry gas meter temperature, °R or °F.

~Average stack temperature, °R or °F.

—Absolute temperature at standard conditions, 530°R.



Vlo
Vm

Vms td
Vwstd
Vs

VPc

—Total sampling time, minutes
‘3

—Total volume of 1liquid collected in impingers and silica gel, ml.

—Volume of gas sample through the dry gas meter (meter conditioné),
cubic feet. ,

—Volume of gas sample through the dry gas meter at standard conditions.
_Volume of water collected at 29.92" Hg. and 70° cubic feet.

—Stack gas velocity, feet per minute.

—Vapor pressure of metered gas at condenser temperature, in. Hg.

Standard Conditions, 29.92" Hg. and 70° F.

Y

~Dry meter calibration factor.

e 4
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PARAMETER

sh
/AP
Pb

Ps

Tm
Tsr
vm
Vms td
Vio
Vwstd
Bwo
Md

Ms

Vs

Qa
Qstd
Mn

Cs

%1

As

Cp

HO
An
%C0,
%0,
PMR

_ EPA SHEET

TEST 1

3.85
0.955
29.15
29.11
543.8
565.0
58.91
56.36
64.5
3.06 -
0.052
29.14
28.56
3387.
9841,
7736.
0.1998
0.0547
94.0
2.64
0.84
60
2.056
0.000341
2.6

'18.1

3.62

TEST 2
1.43
0.992

129.15

29.11
553.
555.
3696
35,81
39,5
1.87
0.050
29.12
26,56
3487,
9206.
8126.
0.0901
0.0388
100.0
2.64
0.84
60
2,056
0.000193
2.4
18.5
2.70

TEST 3

1.38

0.971

29.15
29.11
556.
558.
36.79
34.21
41.8
1.98
0.055
29.16
28.55
3423.
9037.
7892,
0.1483
0.0669
99.0
2.64
0.84
60
2.056
0.000193
2.7

18.2
4,52
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AT. 480X 283
LOUISVILLE, TN 37777
615/970-2313

" DENNIS
WEETER
+f ASSOCIATES

CONSULTING ENGINEERS

October 1, 1982

Mr. Al Lewis

Air Pollution Control Division - TDPH
Sth Floor Terra Bldg.

150 9th Ave. N.

Nashville, TN 37203

RE: Operating Data - MUB Test.of 9/28/82 (APCD #05-00116)

Dear Al:

Please find enclosed Table I.and Table II which summarize the operating
data from the MUB September 28, 1982 test.

We will forward the test results as soon as they are received from
EMI (air test) and Kenwill (Hg analysis).

Sincerely yours,

D. W. Weeter, P.E.

spw

cc:. T. Babbs - EMI
D. Carver - APCD
V. Malichis - APCD Knoxville
R. Ogle - MUB
T. S. Reddy - APCD

*

INDUSTRIAL WASTES - HAZARDOUS WASTES - TOXICS MANAGEMENT - RESOiJRCE RECOVERY
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MUB Alr Test
APCD #05-00116

9/28/82.
TABLE I
3
Sludge Cake ‘ ‘011 Sludge | Slud.ge W
Time % _Solids % Moisture 1bs/hr
5 am - - l‘ 3663
6 am - - | | 2741
7 am 18% - 3057
8 am - - . .3032
{:9 am (17.52 - | 3870
Run®™1 ) o
10:05 am 177 . 2s% | -
11:20 am,  ( 17.5% 25% - 3594
Ro"2 412:05 pm | 15% - -
12:25 pm - - -
1:00 pm - | - - 3823
R™ 3 41:40 pm 177 25% * -
2:10 pm  17.5% - . ‘ -
Fuel Use

No Natural Gas Used

o1L

Test 1 (9:00 am - 10:05 am) - 58 gallons
Test 2 (11:20 am - 12:25 pm) ~ 73 gallons
Test 3 (1:00 pm - 2:10 pm) ~ 72 gallons
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EPA SOURCE SAMPLING PARTICULATE WEIGHT DATA SHEET - = . '
Company Mawuﬂlgﬁ()l—;-l-‘%’&é’ ’ o
Cim o S
Process . W ke ’W@Meni" lm;'c.»'w,vmla( NG 3 b
Test Date - q.74. 32 - ‘ ' R
Analysis Date 9-29. 82
FILTER
Test #1 Test #2 . : S TEr
Filter No.__ Q04 Filter No.____ Q02
Initial Wt.__ 0,3525 Initial Wt.___ (D 35wz
Final Wt.___0.4933 Final Wt. 0. 4378
Particulate Wt.__ ()./4/0 ™ Particulate Wt._ O Q370
Test #3
Filter No. 403
Initial Wt.___O. 3534
Final Nt. Q.43%¢
Particulate Wt.  0,08090
PROBE WASH
Acetone Blank Test #1
Initial Wt. 112 7& - Initial Wt. q,049z2¢
Final Wt. 4,127& Final Wt. a,1514
Calibration Factor  — O~ Particulate Wt.__ O, 0S3H
Test #2 ~ Test 13 | "
Inftial Wt.__ 9.1545 Tnitial Wt.__ 4, 1307 -
Final Nt, a, s 4t Final Wt. 9, 1990 ;
" Particulate Wt.__ 0. QO3] Particulate Wt, 0.O005>

Signature of person responsible M//mﬂﬁw | ) Date‘ 4-24’- P2
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Liack ZoahooT sOURGCE

Waste /mc '~ .wNLM’

'y
N

.
Carmerftamte in Altr Dalhhitinm

CLIENT
. AUN NO, ! BAROMETAIC PAESSURE HZ /S - SCHEMATIC OF STACK
oare_1-7F -7 suﬂcntssune;&f__ ‘ , .
oreaatoas .o T " AMBIENT rmrmnune LA L '
METEA BOX NO, e ' PRODE LENGTH 2
samPLE 80X NO, PROBE LINEA. j . . :
rmreano, 221 PORT LENGTH ___Z 2" ° 7 .
PROBE MEATEA SETTING PORT DIAMETEN =" N .
TRAVEASE SAMPLING VELOCITY + OMIFICE METER  |. GAS SAMPLE TEMP, | -PuMP [ samLe | 1emr. 0F | GAS | &
POINT TME HEAD (OHIIn KO | ATORY GAS METER | vacuum | sox | casigaving | samete | 1
NUMBER , “INCET  OUTLET | GAUGE | 1eme. LAST VOLUME | (1
CLOCK  SAMPLE | ta P (YaTil | ACTUAL  OESIALD (Tm e Fitm ) F ", Iy *F [IMPNGEN °F | IYmi, .
| 721" - [|.°% 2o 130 1279 les | 15 12eS | 5o - litnoolif
Z jT'-t—; . ,:R"' 3 / —';. ‘/' 7 ,? i //7 ;rr") (/4 ~§D /5". ‘0 I?’
2 S 195 1.n 4.0 | A2 A 205 200 | SO (4.5 711
4 7.5 |.95 4.n 4.0 |87 | &, |4.0 |7¢.n | so /t7,0C11
= - 172, .11 3, : - 24 10 ~.n |26 <N Wrl, a1/
Z: 7S | 3¢ SN EN T 0/ 4.5 {250 ] €0 114,90 |11
5 T |77 245 | 3.8 |93 21 150 125 (o lq9a1/)
4 12.5 _|.a7 73.2S | 3.8 |74 7Z Q1265 ) &5 11¢7, B 12
Zi Zo08. | 15 <1.05 4. 05125 |72 QO |2tn0 | &5 1942~ 9
1) 77.% 1.0% d,4m 4.~ [T 7.3 2.0 | 27-5| oS 12/ 3] 9
L/ 7501070 520 |e.n a7 24 120 |20L0 | 70 13450 c
12 seaiiclll VATOXR 4.6 4.t _11on T95 (2.0 Wos | 7o- 137:0] G,
13 oo ),849 1T 1745 1245 12 |93 3.0 2% [33.44] 4
2 2= <. | & 2.2012.20184 las |40 |zeS]cs 112,201 12
5 5 | e 2.8% |2.5% |93 75 la.<1290] 60 [a¢.10 ! 2
1/ 37.5 | ... 5 2.5 1275197 76 14.5 1265100 <1/9.30[.7C
19 40n|,70 ‘290 [2.50 | 99 79 0. l2po | o 29,4 |9
/4 4z | .70 2.99 | 2.4 |99 79 5. 1265 | 45 200, |4
Kel 4S.C | .4l 3.80 1330 /99 | 78 8o |7265 | &S 202. 72| 9+
70 Jd47.2 1/ 0 G410 14,1270 24 920 | 20| A4S 204,/5]| 44
7| S | [, 70 5.0 |50 | /03 | 72 2,0 l27n] 65 207.7(112
2z 2% |l1g 5:20 16,70 (195 | 79 1140|268 | &S - |=zi0.99| 491,
<y ceo 170 g.0 |5~ |09 Bo 1140 |z7¢-= | & 2/3.3¢] 9/
-4 = 11,70 50 160 s, 1ao | ys.n0lz260 | 70 Ltz 2 10
. 10°0% oo - | - ‘ . 213, 4/
[ ]
.' Hﬁ
) ¢
oL 755 - :
wensoe A LAEYYS £38 77
STATICPITOT LEAK.CHECK @ 18 soc.. ! - STACK ° GAS * ANALYSIS NOZILE GALISAATION..D, NO, 785
INPACT PITOT LEAK.CHECK @ 13 506, TME | €Os | "] co [ m nm"&{ . POST.TEST
TRAINLEAKAATE @6000c: .7 7~ ¢1@ /2 . /!as’ . 26 /8./ ‘I DIAY . DIA, )
TRAINLEAK AATE @80s50c: ) a®/<n ] OIA.2 o OlA 2 * -
o v O1A, ] O1A, 2 . .
ENVIRO - MEASURE, INC, . . AVEAAGE® , " | aveaace o, ;E
3028 MAGNOLIA AVE. ° 25
- P.Nodaox 2511 )80 , -
KNOXVILLE, TN 37801 : P
SIGNATURE mc/,a.,.dﬂ.”-‘faz..,—//-w



SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET o

1

COMPANY _Maryuille J4iliHes Waste Toeodmiord  DATE q.28-82
SOURCE _[we inarator BOX NO. | . RUN NO. l

CONDENSATION g

INITIAL VOL., m] -
1, LOO
2. 100

|IMPINGER NO, FINAL VOL.., ml

a4

NET GAIN, ml
|4
121 ‘ Al
3. ~O-_ @ b
4, _200 29 223.¢ ,q | 235 g -
TOTAL |

(4.5

PROBE WASH (-Blank) 0. 0588
CYCLONE

FILTER o4
IMPINGERS

Q.3528

0,44938 O, 1410

PARTICULATE COLLECTED (including impinger catch) = N

COMMENTS :

-y
i t

1:;. . : [ ' ' . . | [ . L I ) o ‘.";. .
[ ) P . . 3 - ‘ A . } . Lo .
: SIGNATURE OF PERSON RESPONSIBLE MW DATE' 4-24-8=2

COMPONENT - 1.D. NO. INITIAL‘ WT., g FINAL WT., g : NET WT., g

PROBE WASH g4, 024 4.js14 | 00585
- ACETONE BLANK K )17C " Q,127¢& —0—

PARTICULATE COLLECTED (excluding impinger catch) = Q. 1995 M|
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/Taervite [, res Dosec
stﬁéé' Seewose Locnee.

. | ?/zs/az
SAMPLE EPA CALC}JLATIONS ~T sy = 7z
Yolume of Hltér Collected
YWwitd = (qu) (0.0474 ft.’)_

| = 45)(0.0474)

Ywstd = 3,00

" Yolume of Gas Metered Standard Cond{tions

Vmstd ((17.71) (vm) (Pb + aH ) (v))/ Tm
«((17.71)( 589125, 15 + 3 285 Ya9g))
Vmstd = 5,30

543.8

Moisture Content

" Vws td
Bwo = Vmstd + Vwstd

3.0
56 .30+ 3.0 .
Bwo = o pHsZ

Molecular Weight of Dry Gas Stream '
* (.44) (2€0,) + (.32) (%02) + (.28) (30 + %Ng)
- (a0)(2.8) + 32)(18. /)+é 28)( 79 3)

M o2q4 R

Molecular Weight of Stack Gas
Ms = Md()-Bow)+18(Bwo)

- 2. :4~(|- 0.052) + le(0f052>



' - - . sA5- 055
Velocity of Stack Gas .. ' L 3.
Vs = 174 Cpvap Vs x 292 x 28.9 20..95‘

. .74(54)(mss)(5@5x a‘@’%* aa‘);,

vs- 3397

Total Flow of Stack Gas

Qa = As x Vs

Qa = 894l - .Percent Isokinetic of Test
. 530 x Pg : Is = - Vmstd .-

® G x fix !!f!! . - . An (e’m?Vsstd!'
-6q4'y 530 ,‘2‘.1,_]. | . .‘. - . 50.5" ’ ’

v S T a9ae (600031 oY 2935)

Qs = B0 ‘ : 'IS' 0@4—

Qstd = Qs (l-lll) ' '

- s Blve(i-o. osa}

Ostd = 773

Particulate Concentration

Cs = (15.43) (Mn
—

= (15.43) 0. :46?8) :
5. 36
Cs = .0 05497

Pirticu1ate Mass ﬁate

PMR = (Mn td) (60
mst

o = (0.1998)(113e)(60)
- BL.2e)(454)
PR 3062

e B B
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OATE o727 STATIC PRESSUAE oo e
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2 0.5 1,29 Ldo | 1,40 ! g 1901230 | 55 23029 95
1 200 | 1,05 LSo | kSO lo1 |86 10,0 240 | 5S 123180 46"
120 225 | .10 hss lrss1/02 ? 0.0 bgs | §& 2334014
1) 280 620 L70_|1.70 1103 7 100 1250 | wo 1235069 t
12 27~ | 1ito Z70 |20 |jo4 |87 loo |25y | wo  |73.09]
12 306 1.5¢ 02 loza |47 1389~ lpo l2s5 | &0 lz38.%]9
4 a7 2 L4 20,97 ooz | 98 | 8 oo 125l @O - 12392 -
/5 3L | 0.9¢ |oac |99 88 |o.o 250 | 45 lz1090| 15
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2z cr.Z |L.1o LgS 1lhes ltoz 190 .S ResS |eS 5,00 45
3 s&. 0 1149 LBS |85 (o1 |90 LG 265 | 65 . |zozgo|de
Y z9 = [1,50 2,15 2.4 |1p3. |90 2.0 |2so| 45 [zse30 ‘i{‘
2.y N o, e z%’”’ 7
SRR SN
W >
.
W
10TAL , )
WERAGE 0992 | [/ 92¢ 23 09l 925
STATIC PITOT LEAK.CHECK @ 15 3ec. ~}.  STACK  GAS  ANALYSIS NOZILE CAUIBRATIONA,O, O, .LIE
IMPACT PITOT LEAK.CHECK @ 1S s0e, i~ Time cos ot co Ny PRETEST POST.TLST
TRAINLEAKRATE @800ec: 0.~ @ /=ml| | 00| 24 | /85] [0A O1A.
TRAINLEAK RATE @8000c: 0. 0 1@ 7 inj. OIA. 2 oI 2
DIA, 2 OlA,
;g:;::::‘&,’znosl?:gcg. INC, \ | AVERAGE LLQQ AVERAGES /183
:N%fs%.gsr‘rl 37901 ' -
: "SIGNATURE /’///&///"M”w
o Y Pamerltants in Air Patlnitinn ' ’ TFET TFPAM ! c’nncn
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I GLIENT /MWYUHP VINDEE SOURGCE
l AUN NO. z BAROMETRIC PRAESSURE e . SCHEMATIC OF STACK
OATE 2T STATIC PRESSUARE [
OPLAATORS i = AMBIENT TEMP ERATUA € comeeee—e
. METER $OX NO, e PAODE LINOTH —-
SAMPLE BOX NO. —Z PROBE LINER 22 )
FILTER NO, e PORT LENGTH o ; 2
. PROBL MEATER SELITING 2L POAT OIAMETEA e R
TAAVEASE SAMPLING VELOCITY ONIFICE METER TAS SAMPMLE 1EMP, [ PUMP | SAMPLE TEMP, 0F GAS | SIAC
POINT TIM HEAD [OH) 10, HAO | AT ORY GAS METER vacuum |~ sox GASLEAVING | SAMPLE | TEM7
. NUMBEA - INCET  OUTLET | GAUGE | TEmP. LASS voLume | (1
' CLOCK  SAMME | Lol (v Th | AcTuAL  DESIAEO (Imrnim oF | m.llo s | ImmnGER oF | IYmL 1
f e o0 L@ 45 145 |33 |74 |00 225 | cgs_ - |y4.70l b
7 2.5 | 110 S5 158 | 9l dz lgo [239 55 b-pa-|dt
> 5o |195 .50 | 50 _|4S a2z lo.o 1235 | 5S +0|3S
4 <25 1.0 (145 | 1.4% 98 83 | g0 23S 5S¢ 224,90 44
> o0 1.9 7.4 | 1,451 /02 %3 D 1235 1 55 72¢.L0 | 45
R XL ~ e T3 oo lee lo,0l2do o8 zz7.29 95
7 5.0 1,95 735 | /.35 |00 185 o0 1245 so - |229.7019&
3 7.5 .29 do | a0 Lot L85 0.0 12 ss  |e392a 98
a_ 200 | 1o5 [,So | /50 . | 8 0.0 1240 cS 231,84 95
127 225 .10 755 | 155 | [OZ 7 10,0 1245 T5 23740144
1l 28,0 1,22 70 1,70 | [O3 ) oo 250 | @2 zss.ob_%_t
12 777 1160 7o 1 Z.30 [104 187 199 25y | @0 z%é_'_o_s_‘_
12 306 1.89 04 lozg 142 133 _Jac° 255 | £O_ 123 |44
14 37 7L iy & il kelsrd %) 2le) 2&S o0 - M. 22 ié
= EY el 22 9.9 | 293¢ Q%» a® 10,0 (250 | &S 240901 15
1 7.2 | (% 0.4z |92z | 10D e4q oo |ze0 |#2> 2a2.30| A4
17 4n o | L7 nas 1098 1102 | 24 = 7753 S 2435014
13 4.7 179 o Lo 1ol | 84 . 265 | S i ZT
¥ 460 143 3o 130 Lol 24 0.0 |2¢>3 | &S . e At
o 17,5 1D ss |1ss |1wo) 184 Lo 205 | 23S - 410 30
,J___7
z! sp.0 | .29 o Lo 1o |84 2.9 205 2GS 44.z0194-_
27 g7~ 11O .55 | 1ss o2 go LS. 12&6S oS hsi,.00) 95
2% g0 (49 . ec |82 (07 190 e l2gs | &5 - lzszeolde
7 z9,= 11,59 — 12,05 |zas i3, 140 2.0 2601 65 = [5¢30 96
ZaXa T gzl =
v .
. “\'-
e I
10TAL , .
WERAGE /. /'4zb 31 25 Lﬁ
STATIC PITOT LEAK-CHECK @18 30c. ~1. T STACK. GAS__ANALYSIS NOZILE ausnation..0, w0 LIE
INPACT PITOTLEAR.CHECK @ 15 se¢. i TiMe cos ] co M PRETEST POST.TCST
TAMNLEAK RATE @00s0c: ). O a@/=nl | 200 ‘94, /85 ' ‘(Lo O1A. )
TRAINLEAR RATE @80 1ec: 00 @ 7wl OIA. 0 OIA !
) DIA, 3 ] oA 3
gg:;w‘ax;xgc& INC. \ ] AVERAGE , / OE> | AVEAAGED, 18BE

SIGNATURE

P. 0. BOX 2511 , : ) ' ;
KNOXVILLE, TN 37901 oo L ),’, . i
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SOURCE SAMPLING EPA PARTICULATE TEST LAD DATA SHEET

COMPANY _pdnvsiyi)la. Ukiliken Wasle ’Wﬂof'mﬂ,-n.{'

SOURCE  l1v-i-r sk BOX NO. 2 CRUNNO. 22
CONDENSATION

IMPINGER NO. INITIAL VOL., m1 ~_ FINAL VOL., m NET GAIN, ml

1. 1O0 112 1%

2. 1O17) |12 |Z

3. -0- | (

4. ial® ,q 7105 ,q D5 ,4q

TOTAL ilela) .
~ PARTICULATE

COMPONENT 1.D. NO. INITIAL WT., g FINAL WT., g NET WT., g
PROBE WASH aq. 1565 9, 1bde 0,023
ACETONE BLANK 9. 1276 Q127 —(-
PROBE WASH (-Blank) ' 0.003/
CYCLONE —
FILTER # L9072 O, 352 0.4375 O, 0P20
IMPINGERS :
PARTICULATE COLLECTED (excluding impinger catch) = Q. 04901 .q
PARTICULATE COLLECTED (including impinger catch) = - .q

COMMENTS :

SIGNATURE OF PERSON RESPONSIBLE 7’%'/// // Worrsrs _ DATE G-24-32




SAMPLE EPA CALCULATIONS

Yolume of Hatér Collected
- 3
YW td (qu) (0.0474 % ) |
' =(39.5)(0.0499) -
Vwitd = ). 87 |

" Yolume of Gas Metered, Standard Cond{tions
\

Vmstd  ((17.71) (vm) (Pb + aH ) (¥))/ Tm )
= L L9l
(77300 X015+ L32L)( 998)) /os3
Vmstd = 3581 ' )

3

Moisture Content
" Yws td

Bwo = Vmstd + Vwstd

LB
25, + 1,97 .
Bw = 0.0s50

Molecular Weight of Dry Gas Stream ' |
Hd = (.44) (300,) + (.32) (%02) + (.28) (3c0 + 3Ny)
- (. 44)(24) + (.32)( 18:5> +(.28Y(19. D)

M= 29, 7 |

Molecular Weight of Stack Gas

Ms = Md(1-Bow) 18(Bwo) '
] g‘i.lz(l‘o-05>* IQC’0,0S> |
e 285 |

Tesr T 2_



b ‘ 5 ey e

Velocity of Stack Gas

Vs = 174 Cp¥ap fr'x x2896

- 174 ( B4 qqz\(\j 555 iq’ ,llzxg'g"g‘c'

V$ ) E¥4£5r7

Total Flow of Stack Gas

Qa =As x Vs
-é}i,4-!:34£57
Q@ = 4200
. 530 Ps
Qs Qa x R X

530 - 241l
-9206 * 235 * 259

s = 8,553

Qstd = Qs (l-hn)
- 8, 353(“ o. 05)
estd = B2

Particulate Concentration
Cs = (15.43) (Mn

e
- (0.0901)(1543)
5.8
Cs =

0. 0388

Particulate Mass ﬁate

PMR = Mn std) (60)
mst

. @ 090X 812L.)( oo)

-GS er)(454)
R 270

Percent Isokinetic of Test

Is = . Vmstd

. Iﬂ (6, (Usstéj.
-‘ . —3;&£5' . -
(0. coo) o) 3078)

15 1,00



v chIIIVNT m/‘r}nn'HL ANNNE SOURCE Waske lacens m#\v/
" aumwo. . BAROMETAIC PRESSURE SCHEMATIC OF STACK
v oA 22D, STATIC PAESSUAE Foe Cas Smple Betore Sr
" oreAATORs Lt [TE. AMSIENT TEMPERATURS -7 O e Op- 17l
METEA 80X NO, S0 PRODE LINGTH . z 2 2
" SAMPLE 80X NO, PROBE LINER 32 ' *2 O, ~ 98 b -/ J
FILTEA NO. ek PORT LENGTH 275 2
PROBE HEATEA SETTING 227 pOAT DIAMETER .
I I R g N WA e A
wuMath - CLOCK  SAMALE | (AP (VB Ti | ACTUAL  DESIALD ,17:\‘:;'r|:°n?35; "-"r"' mmlce?l of | tym, «5 "
) 0.0 | .39 _lp2s [lzg | 37 | &S 245 |70 - lzse.n|?-
Z 2.5 1% lgo lt4o |92 187 zso | &S |251.80]9¢
3 5.0 y AV (40 |l.d4o0 |47 87 25S | &5 54.3019-
4 2< Lo 146 |45 M4 83 | 200 | @O0 geodold-
&1 102 1.0 .45 |tdas lico | A9 |4 265 | O 702,50 | 1%
(z 2.5 144 35 1,35 o a3lo0 [270]C5 244 00| 4
4 (59 1,37 125 |25 |22 i 240 |25 265.00) 9t
£ 1.5 148 (4o ludo o2 |- 245 | oS 270 14-
B a 200 1,48 [L40 140 1]O3 |90 QO 7200 | &5 (Xt N
- 10 25,5 (.05 LSO [1.50 |03 | 0.0 760 | @S §7°~‘9.§E
.3 1 250 1L19 Lo lteo 1jos 41 lo.o s s 12708019
o 1“2 _lz72.7 1o Lo | L2 1105 14 0.9 |7a0 | &5 77250 | 9¢
. E) 307 [\SQ 84 | . 8a 199 19} 0.0 1Z70 172 R752219°
l: < 1) 32.< M : Az A Z D2 9z O:O__M“O = Fﬁ&—i
‘1 LY ic.c b4 42 Az 193 1493  lo.0 255 | Y0 229, 70| 9=
S 7 32,5 | 6% A4 | A+« 103 143 g.o l2¢5 | 10 Rig.00l 9
l' —tz 499 25 A4 A9 103 193 0.0 |270 | 70 783 20| 4¢
i e 8 42.7 |, 722 Lo l.o A4 | 44 0.o |235 | o 23h4011C
g 7 45.C 1,24 L3o | 130 oS laa |10 240 | 20 |28290| 4°
l I 2o 477 110 L4 140 | 1S |94 1.© |20 | 20 Z3440 | 4.
| Lz o0 |1zo .70 | Lio |lo/, |94 2.5 lzes |90 72540 g
Y S £2.7 1149 Zz.© 2o 110 194 3.5 2¢5 170 287.40| [C
lf g Z £50 1140 2.9 120 |©O& |94 135 12S | XD 789,40l 4a¢
1Sz [s7.¢ has 7.10 [ 2.10 |jo7. |45 __|4.© |z95 |90 4l3olac
- ' ‘ ©0:9 793,(2
|
10TAL
s (138 Pe 2e791C
SIATICPITOT LEAR.CHECK @ 1840c. VY. STACK GAS  ANALYSIS NOZILE CALISAATION:.D, NO, 2B
IMPACT PITOTLEAR.CHECK @38 50c, O ¢ TiME COos 01 co N2 PAETEST POST.TEST
TRAINLEAKAATE @800ee: (D O 1@ /Zm, 9_./5 ) 7 /8,2 OIA, § Q1A V
TAAINLEARAATE @010 0. O 1@ 3 in 0IA. 2 - 01 2
: : O1A, ) oA, 3
ENVIRO - MEASURE, INC. AVERAGE 0/ B8 | AVEAAGL (8

3028 MAGNOLIA AVE.
- P.Q.BOX 2511
KNOXVILLE, TN 37901
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SOURCE SAMPLING EPA PARTICULATE TEST LAB DATA SHEET

COMPANY __ Moy pille  OKViHar Wask “Troatuen

DATE _A-7RK-aon

I
SOURCE _lwir (pn gobine BOX NO. 3 RUN NO. 3
CONDENSATION
IMPINGER NO. INITIAL VOL., m1~  FINAL VOL., ml NET GAIN, ml
1. [NO R} 22
2. 100 104 A
3. -0)- | {
4' j(/\") ’g D ‘(9\8 Dg \Ola ’g
TOTAL e 441 ¢ 41,
PARTICULATE
COMPONENT 1.D. NO. INITIAL WT., g FINAL WT., g NET WT., g
PROBE WASH a,1307 a,1940 O, 0633
ACETONE BLANK a,177( 4,177 -0-
PROBE WASH (-Blank) Q. p3 2
CYCLONE
FILTER ¥ Q073 O, 153 0.9236 O, 0800
IMPINGERS
PARTICULATE COLLECTED (excluding impinger catch) = O, 1483 .9
PARTICULATE COLLECTED (including impinger catch) = ‘ ,q

COMMENTS :

SIGNATURE OF PERSON RESPONSIBLE W/ééwﬂ’//%wzfm OATE_g-29-52




SAMPLE EPA CALCULATIONS

Volume of Water Collected
Watd = (Vi) (0.0474 ££.3)
- 4:9(0 04755 -
Vwstd = | 9% . |

!
\

" Yolume of Gas Metered, Standard Conditions

Vestd ((17.71) (vm) (Pb + aH ) (v))/ Tm

Vmstd = 24.21

Moisture Content
" Ywstd

Bwo = Vmstd + Vwstd

1.98
" 3421 +198

8w = 0 o555

Hnlecul'u; Weight of Ory Gas Stream

Md = (.44) (3C0,) + (.32) (zoz) + (.28) (xco + SN:)
- (:44)(an) + (:32)(18 2)+(28( 7, B

M- 29, 16

Molecular Weight of Stack Gas
Ms = Md(1-Bow) 18(Bwo)
= 29.16(1- 0. OSS) + 18(o. OSS}

" a3.55

s =3



v:iocitx,of Stack Gas

Vs = 174 CpYap YTs x ggégz x 28.96"

- 174(. 84)(097 ;)( [558 «

vs= 3423

Total Flow of Stack Gas
Qa = As x Vs

= 2.4 » 3423
Q. = qo?.)7 .
* Qa x 530 x Ps
e et wtyr
LS3° 249
037 5587 2992
s = B35

Qstd = Qs (l-llo)‘
- =e351(1-0.055)
Qstd = 7892

Particulate Concentration
Cs = (15.43) (Mn

' .
= [I5.4)p1482Y
324,21
Cs = .

0. 0069

Particulate Mass Rate

PHMR = (Mn std) (60
mst

. = (. z4eay7ggz\(;o)

29.92 283C

| B4.2)(454)
sz

29. 11 * 2855

.Percent Isokinetic of Test

Is = - Vmstd .-
N 18) (Vsgeq
4.2
(o.c00a 3o (2984)

Is = CD.C?C?




STATE OF TENNESSEE 3

DEPARTMENT OF PUBLIC HEALTH

EAST TENNESSEE REGIONAL OFFICE
ALEX B. SHPLEY REQIONAL HEALTH CENTER
1822 CHEROKEE TRAIL

October 1, 1982

Mr. Tony Babb -
Enviro-Measure, Inc.

3028 Magnolia Avenue

Knoxville, Tennessee 379158

Reference #: 05-00116

Dear Mr. Babb:

Please find attached copies of the visible emission evaluations
conducted during the September 28, 1982 source tests at Maryville
Wastewater Treatment Plant. .

If additional information is needed, please let me know.
Sincerely,

o 171 - h’laQ,L(_h:d

V. N. Malichis

. Air Pollution Consultant
Enforcement Section

Tennessee Air Pollution Control

VNM: row

Attachments
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WWR‘C’WQ "C'é"ST,‘" o BT —T
: :- K__.. ‘ : START BIME STOP TIME —
‘._;;,"é'"v 3;’:”,7 ((:‘SE) qQR3- 710l s a.m. 12:S A.m .
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SIGNATURE

THAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS,

FOR OFFICIAL USC ONLY APPL ICABLE STANDARD

TITLE

TR ry. Ch. 1200~-3-S

DATE

VRN T 01A) .'O.T:\'")
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LRl Bged _LAP.CTD,
A AN . CE? F':‘C T?’?;: DATE "AGE_Z_OFA i
amry U z1P PHONE STA T'T‘""E STOPTIME .
B - 3111 QDIS)QQg—WbI 12:1S P.m. 12:25 Pm.
SOURCE  w~FPEWENCE NUMBER OBSERYATION DATE _
OS"DO”b Q2| |, O 15 30 a5 0 15 0 45
+RAOCESS EQUIPMENT CFPERATING M 11 S . S S5 |=
L OITAOC eguwMENT OPERATING MODE 1| 5 5 S S |2 I
3ESCRIBE EMISSION POINT
OESCRIBE EMI R 6 5 S 5 14 T
L ot RETGHT AECATIVE |
S%S’&'Jo'fe\)’u SO ! T0 OBSERVER - SO’ 5 5 5 5 5 35 !
BISTANCE FROM OBSEAVER OTRECTION FROM OBSEAVEAR |5 S 6 5 5 36 l ;
700’ N E IENERERERE I
ESCRIBE EMISSIONS
: 8| S | S SIS | :
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TENNESSEE DEPARTMENT OF PUBLIC HEALTH

Environmentai Management and Quality Assurance Administration
T.E.R.R.A. BUILDING
. 150 NINTH AVENUE. NORTH
NASHVILLE, TENNESSEE 37203

February 28, 1983

Mr. Rex Ogle

Maryville Utilities Board
Water and Wastewater Division
P.O. Box 667

Maryville, Tennessee 37801

Re: Municipal Sewage Incinerator
Reference No. 05-0116-01
lesTed G/ ¥/ >
Dear Mr. Ogle: ,

The Existing Source Section has reviewed the particulate emissions test report for
the above-referenced incinerator submitted by Enviromeasure Inc. for the
Maryville Utilities Board. Actual emissions from the incinerator during the test
were analyzed to average 3.67 pounds per hour or 11.5 pounds per ton of dry sludge,
at an average dry sludge charge rate of 637 pounds per hour. The allowable
emission rate for this incinerator is 0.61 pounds per hour and 1.30 pounds per ton
dry sludge input, according to Rule 1200-3-16-.23 of the Tennessee Air Pollution
Control Regulations. 19

Therefore, based on the information provided in the report, yoygre to consider this
letter as a formal Notice of Violation of Rule 1200-3-16-.?% specificaily, for
failing to comply with condition 1.(C.) of Construction Permit No. 9926731, Please
be advised that you are provided the opportunity to request that this Notice of
Violation be excused in accordance with Rule 1200-3-20-.07 of the Tennessee Air
Pollution Control Regulations. Please submit to this office two copies of the
enclosed APC-19, Proposed Schedule for Corrective Action within 45 days of
receipt of this letter.

Should you have any questions or comments, feel free to contact me at 615-741-
3651, : :

Sincerely,

Dave P. Jarrett
Existing Source Section
Division of Air Pollution Control

DPJ/sc/1-21

cc:  Quincy Styke
-~

...... t INEL —a
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TENNESSEE DEPARTMENT OF PUBLIC HEALTH

Environmental Management and Quality Assurance Administration
T.E.R.R.A. BUILDING
150 NINTH AVENUE, NORTH
NASHVILLE, TENNESSEE 37203

NOV 261982

Mr. Rex Ogle

Maryville Utilities Board
Water and Wastewater Division
P. O. Box 667

Maryville, TN 37801

Reif. No. 05-00116
Dear Mr. Ogle:

The Compliance Monitoring Section of the Tennessee Division of Air Pollution
Control has reviewed the particulate emissions test report submitted by Enviro-
Measure, Inc. for the following source(s):

Sewage Sludge Incinerator, tested 9-28-82 '

The sampling data appears to be in order and the report is acceptable to this
section.. The section has forwarded this test report to the Engineering Program for
review of operational parameters and compliance verification.

Should you have any questions on this or any other matters related to source
sampling, please do not hesitate to contact this office.

Sincerely,

0 aid & Corsed

David G. Carson
Compliance Monitoring Section
Division of Air Pollution Control

DGC/bec APC 8A
cc: Regional Office

Enviro-Measure, Inc.
Dennis Weeter Associates

R g’ ey



Tennessee Division of Air Pollution Control

INTERNAL REVIEW
METHOD 5 PARTICULATE TEST
SECTION |
(Review by Source Sampling)

A. GENERAL

1.
2.

9‘
10.

Company Maruyille Utilities Board  Ref. No. 05-16

Plant Contact Rex Oq'Q Phone
\ "4
Source(s) tested Multiple hearth sl vdae [necinerator

Type Control Device _ Ven#vr, Secrubber

Source Test Performed By EAvViro- Measure

Person In Charge of Test ]‘on# __Babb
Address P.0.Box 25! , Knoxw lle Phone §23- 24//

Date(s) Test(s) Actually Performed 9- 23- T2

Test Observer Z'ﬂm“ lfaacs Process Observer A | Lewsis

Final Test Report Received: Date __ jp- 28- €2

Preliminary Review: By ZZQmag SaacS Date yo-29-82
Requested Information Received //-/§- ¥ Date

B. EVALUATION

L.

Observers Evaluation/Waiver Letter Included

Yes v No

Field Test Accepted Yes 14 No

Visible Emissions Read Yes v’ No

If yes, attach copy of Visible Emission Evaluation

V.E. Observer Y. /\/ Meallchis

Calibration Data Acceptable \/ Unacceptable



>. Sampling Points
Sketch showing upstream/downstream distance from
nearest flow disturbances. Yes \/ No

Number of Points Required Z4 Number of Points Used 24

If Different, was Deviation Authorized? Yes - No
By Date
Method: Letter Observer

é. Calculations Correct Yes ___£ No

If no, did Acceptability of Test Change? Yes ~ No

Person Checking Calculations M QQQMW

(Complete calculation Sheet Appendix A and attach to this Report.

One set for each stack tested.)

7. Summary of Results
romnmS
% Isokinetic CoNlcentration Mass Rate
Run | 93. 24 NVLE: 3.4
Run 2 95. 6 .&qol 1.4%

Run 3 38 25 J"f\?3 .93
Avg. 95.7 -/&0 | . b

8. Acceptable Method 5 Test Yes\ = No '
9. If Method 5 Test unacceptable, Give Details Below:

Source Sampling Evgluation Approved By Section Chief
By: w By: =
Date: Ll //7/ Y2 . Date: \\‘h;u\ 12

Date Letter Sent \\, 26 I?L
T+




INTERNAL REVIEW
METHOD 5 PARTICULATE TEST

SECTION II
(Review by Engineering Program)

A. GENERAL

1. Company Ref. No.

2. Process Observer Test Date(s)

B. PROCESS INFORMATION

Run | Run 2 Run 3

I. Allowable Emissions

Avg.

(#/he) (##/MBTU) (#/100#)

2. Process Weight

3. Operating Rate Test Conditions
(#/hr) (MBTU)

a. Design Rate

b. Percent of Design Rate

Cc. Acceptable Operating Rate

C. STATEMENT OF INSPECTION PARAMETERS:

D. PERMIT CONDITIONS:

DC/sc/5-16 8/13/82



Company l!lgcﬁg"(lg Q'h'l[j;'gs Board - Source ﬂ,dgg Tncine rator Date fo -29-82

Store 1 2 3
1. Volume sampled Vp i ft:‘l 2 S?.‘] 310? 36.77
o 105 _~195 99
2. Average stack temperature, Tg; F/6R 3 53 458
3. Average VA P; in water 4 ,955 |.992 | .971
4. Average ﬁ-; in. water 5 chs I. 42’ /. 3%
3 3 (%
5. Average tempeeaturé of meter, T °F/>R 6 r{{_t[&f 7 ) 7 S§
6. Per cent 0, 7 2.6 2.4 2, 7
7. Per cent O, 8 ~21 18. 5 /8 2
8. Per cent N, + per cent CO 9 Z9.3 1791 79.1
9. Stack gauge pressure in. 8,0, PS' 0 ~ S§ " $S |- 58
10. Meter correction factor MCF I ? ?! .99 8 ’ 9 9"
11. vVolume liquid collected V.o ml B 44 5 39.5 yi, g
12, Pitot coefficient C C . ““ » ‘2"! * 94
P £ P
<$s
13. Total time in minutes @
) ' ° 6o | ¢e | 6o
t P3s
COMMAND
14. P, .. (Barometric pressure}; in. Hg c 29.15129.15 |24.18
15. A_ (area of stack); £e2 D 2.64 Lé“ 2.64
16. Dn (nozzle diameter); in. B ) 3 $o YRA A8 s
ENTER CARD TWO £ g
STORE
17. W (fuel burning);lo6 BTU D
COMMAND
18. Mn (part. catch);grams A /?79 090)}. /‘/73

Source Sampling Calculation

BY WJMAM/

BY

e

Approved By Section Chief




L. vVolume of water vapor @ 70°F, 29 .92 "Hg:.ft3

v, 9as = 0.0474 x V.

(Vwc = watac catch of impinger; ml)

2. Moisture in stack yas

100 x vV, gas
M =

vﬁstd + vw gas

3. Mole fraction of dry gas
100 - %M
Mg = = 100

4. Molecular weight of dry stack gas

44 32 .
MWy = (3C0, x 1) + (30, X 155)
+ (%N, + %CO) (28/100)
s. volume of dry gas sampled at standard

conditions (70°F, 29.92 in. Hg): £e3

v = (17.7)¢( Vm ) (P + AH
mstd * T + 460 Bar 13.6

MCF = Meter Correction Factor

) {MCF)

§. Molecular Weight of stack gas

MW = (MW

d) (Md) + 18 (l-Md)

7. Stack Pressure (Ps):

”’

Ps
13.6
Ps = Absolute Pressure in Stack;

4

= +
Ps PBar -

in. Hg.

s = stack gauge pressure, in. HZO

8. Stack velocity (stack gonditions); ft/min.

Vg = (85.48) (cp)(Avg.ﬁ)w/(gs%]%%)

9. Stack gas volume (70°F, 29.92 “Hg), SCFM
(17.7) (v} (AQ) (Mg (P.)

(T, + 460)
(AS = area of the stack; ftz)

Qs std =

0. Per cent isokinetic
(1032) (T, + 460) (V .44

31 =
v
Vo) @) (2) My (Dn)2

(Dn = Nozzle diameter; in.)

x 60

Stoced l 2 3 Avy.
3.06 |[.37 |1.98] 30

1
g.17 519 5. 4§

2

3 943 | 948 |.94S
24.1d 12912 |99.16

4
56.] | 341 34

5

. 25.56 |22.54 [22.58
29.104|24. 169} 54,16

7

. 33 3\*\ 3416

9 ,]13(" g 84T g3
433 |45 q%ﬂ,ﬂ'




.C = 15.4 Mn/

Percent excess air at sampling point
100 (%Oz)

0.264 (%Nz) - %0

SEA =
2
Total Particulate.catch, Mn; grams

Particulate concentration, C; grains/dscf

vmstd
Mass Rate of emission, A; lb/hr
_ (sttd)(GO)(Mn)

A =
(Vmstd) (454) 6
Emission per million BTU, E; 1lb/10 BTU

E = A (fuel burning)

W
Incinerator emission rate, 1; 1b/100 1b charged

A
I = 100 W

Concentration corrected to 12% CO_, cl2;
grains}dscf
cl2 = 12¢
%CO2

cl2 is the concentration of particulate matter
corrected to twelve (12) percent CO2

c is the concentration of particulate matter

Stored 1 2 3 Avét]
L 6354 765|784

A 1.1998]. 090! )97 -
¢ |osdb| jdob .oéé‘}

. .$3 |4.63

I B 4.5 37
E L

3

0
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STATE OF TENNESSEE
DEPARTMENT OF PUBLIC HEALTH
NASHVILLE 37219

AIR POLLUTION CONTROL DIVISION ENFORCEMENT PROGRAM

INISPECTION REPORT

Date 9/28/82 Reference No. _?_E__- 0 0 11 6

Company Name _ Maryville Wastewater Treatment Plant

Address Wheeler Road 4 City Rockford
County Blount . Person Contacted - Mr. Robert Young
SOURCE CATEGORY Municipal Sludge
Process Fuel -Burning ' Other |ncinerator

REASON FOR REPORT
. —_ . ' : . ! . L . —
Site Inspection [_] Routine VEE Compliahce In Notice of Violation | ;
E Requested _(___l Out

[:] Permit

Equipment Listing D Inspection D Increment of Progress Check E #

Source Test Observation D Initial Registration forms

\

COMMENTS

Attached to this inspection report, you will find two (2) VEE's obtained on the main

stack of this sludge incinerator. A series of stack tests were performed on 9/28/82 by

Enviro-Measure, Inc. Only the #2 and #3 tests were observed by me. During the #1 test,

dense fog obscured: the area,

Inspection completed by
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KENWILL, IRC.

MINERAL EXPLORATION © MINING CONSULTANTS .
LABORATORY SERVICES (COAL/WATER/GEOLOGIC)
505 E. BROADWAY ¢ MARYVILLE, TENN. 37801
615/977-1200

2537

October 1, 1982

[ Maryville Utilities Board 1
P.0. Box 667
Maryville, TN 37801

Attn: Mr. Don Thompson

L _
Sample Description Waste 0§11
Date Taken & Time ' 9/28/82

CERTIFICATE OF ANALYSIS

(All results are reported as mg/l unless otherwise noted.)

Mercury : <0.05 ppm

KENWILL, INC.

'
v* Yuge

, 7z
_é/ rle,]r Ph.D. i .

Vlce Presxdent, Laboratory Dlvmon



RT. 480X 283 DGC

LOVISVILLE, TN 37777
615/970-2313

DENNIS
WEETER
: ‘ SQCIATES

R E c t P T
October 1, 1982 DATE “),/7 ,83/

«

Mr. Al Lewis % R

Air Pollution Control Division - TDPH
~ 5th Floor Terra Bldg.

150 9th Ave. N.

Nashville, TN 37203

=~

G ENGINEERS

RE: Operating Data - MUB Test of 9/28/82 (APCD #05-00116)

‘Dear Al: : SR e e

Please find enclosed Table I and Table II which summarize the operating
data from the MUB September 28, 1982 test.

We will forward the test results as soon as they are received from
EMI (air test) and Kenwill (Hg analysis).

Sincerely yours,
D. W. Weeter, P.E.
sSpw

cc:. T. 2::::1:’§g1/ CE::S:
D. - APCD

V. Malichis - APCD Knoxville
R. Ogle - MUB
T. S. Reddy - APCD

INDUSTRIAL WASTES - HAZARDOUS WASTES - TOXICS MANAGEMENT - RESOURCE RECOVERY



Sludge Cake

Time
5 am
6 am
7 am
8 am
9 am
10:05 am
11:20 am
12:05 pm
12:25 pm
1:00 pm

1:40 pm

~ 2:10 pm

Fuel Use

0il

Test 1 (9:00 am - 10:05 am) - 58 gallons
Test 2 (11:20 am - 12:25 pm) - 73 gallons
Test .3 (1:00 pm - 2:10 pm) - 72 gallonms

Z Solids

182

17.5%
172
17.5%

152

17%

17.5%

No Natural Gas Used

TABLE I

0il Sludge
% Moisture

25%

25%

25%

MUB Air Test
APCD #05-00116
9/28/82

Sludge W+
1bs/hr

3663
2741
- 3057
3032

3870

3594
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TENNESSEE AIR POLLUTION CONTROL DIVISION
SOURCE SAMPLING SECTION
Source Sampling Observation Report Sheet (Particulates)

Company [fo. Utilhe< A Ref. No. 95~ 0116 =9/
Source I.D. Ynel r

Test Conducted by - ASUre

Person in Charge of Test hA

Observer oMaG s

Run Number Observed L Z,

Date G-23-32 Time Test Observed 7 :4Q - Al 3o

THIS REPORT SHEET IS AN EVALUATION OF SAMPLING PROCEDURES CONDUCTED AT THE ABOVE

MENTIONED SITE.
THIS DOES NOT IN ANY WAY IMPLY THAT
REPORT WILL BE ACCEPTED BY THE TAPCD.

THIS EVALUATION COVERS ONLY GENERAL ITEMS OBVIOUS TO THE OBSERVER.
ALL TEST PROCEDURES ARE ACCURATE OR THAT
EVEN THOUGH THE FIELD PROCEDURE MAY BE ACCEPTABLE,

THE TEST

INFORMATION PRESENTED IN THE TEST REPORT MAY RENDER THE ENTIRE TEST UNACCEPTABLE. THIS
REPORT APPLIES ONLY TO THE TESTS ACTUALLY OBSERVED BY THE TAPCD OBSERVER.

PRELIMINARY DETERMINATIONS

Sampling Location

Number of sample points
Velocity traverse

Method of moisture determination

KRk

" SAMPLING

Leak check: pretest (specify )
post test (specify )

Probe tip orientation .

Filter heated to minimum temp.

Time sampled each point

Accurately monitored train temps.

Initial readings recorded

Readings recorded if train shut down

Final readings recorded .

Gas analysis (specify Muih'pent )

Grab sample

AR

PROCESS INFORMATION

Engineer Present (Name A/ Lewis

SAMPLING TRAIN

Basic Construction

Probe Design

Nozzle Condition

pitot Condition

Filter

Correct amt. H,O and
gilica Gel In impingers

N

TRAIN BREAK-DOWN

Probe moved so as to not lose material
Probe washed and brushed

Acceptable container to store washings
Reagent grade acetone used

Blank of solutions taken

Train re-set acceptably

CALIBRATION DATA

Proper calibration data
) available at site

Pretest Agreement

Observer W W

Original to observer; copy to team leader (to

VA
rean testor—Jezras Bl

)

S

be submitted with teggrreport)

PH-0463

APC 8/79



Company

Name

STACK TEST REPORT ROUTE SHEET
(Company Originated)

5 d B2

Co. Reference No. 1)5'-—00/16

Source Sampling Log A2 Date(s) Tested 9-725-572
Test Observer aacg Process Observer A | L gy
VE Observer. N, MN\Jiedi g Pollutant(s) Tested Vo biwd A=)
Process Description Included:, Yes_x No Visible Emissions Included: Yes ¥ No
Person | Position or Date
To Organization Function Received | Forwarded Initials
Source 1. Log In No. Copies Rec’ d n,,{
c Sampling 2. Complete A-B.3. of Eval. Form j
ne Log-Keeper 3. Forwarded 3 Copies of Report /:-“// '7/7_2_ “/ qz Do
Test 1. Evaluate Test Report (
Report Acceptable X Unacceptable
LTL | Evaluator 2. Attach Evaluation Form ‘D/ 7"‘/77— ' H/ / 7/ {z LT,’L;A'
Source 1. Review Evaluation \-\
Sampling Agree_ X Disagree ; / 7%
bac Supervisor 2. Write Letter \F ”/,?/42. vz Dl
Source 1. File One Copy with
Sampling Orig. Eval.
DG Log-Keeper 2. Send | Copy to Reg. Ofﬁce :
3. Identify Company Engineer )\/21/77. Wrblyr | e
4, Forward Report & S.S.S. =
_ Evaluation To Engineer
Engineering 1. Finish Engineering part of Eval. .
Section Compliance IN OUT# R
ASL 2. Write Letter to Company | /(Ll
. 3. Forward Letter & Report to
;‘M Engineering Supervisor
l Engineering I. Review Letter and Report _
£ RE Supervisor . Approval YES .~ NO 3 / / SR~
Secretary 1. Mail Letter Date P
2. Forward Copy of Letter to -4
/\DIY ' S.S.S. & Regional Office 2 . /7
3. Forward Report, Letters & / ) / /
Eval. }‘/
Special 1. Filereport, eval., & letters 3
D Projects 2. Forward route sheet to 7
/. K | staft Source Sampling Section 3
Source 1. Complete Log
Sampling 2. Fileroute sheet
DG.C- Log-Keeper with report .




TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT /

FROM T0 DATE
(N'-'FICE CORRESPONDENCE
DATE: May 9, 1984
TO: JWH, QNS
FROM: ERF
SUBJECT: Evaluation of corrective action for the sewage sludge incinerator

DATE

10

at Maryville Utilities Board Wastewater Treatment Plant, 05-116-01-A4

I.

Executive Summary

The proposed plan by the Maryville Utilities Board to upgrade their
incinerator is acceptable. Basically, the venturi scrubber throat
velocity will be increased from 130 ft/sec. to 370 ft/sec. and from a
nominal pressure drop of 6 inches of water to 45 inches of water. A
new I.D. fan will be installed for this purpose at an estimated cost of
$15,000. Additionally, comparative test burns will be made with the
following oil/sewage sludge ratios to ascertain an optimum fuel ratio:

1) Normal sludge/high oil rate
2) Normal sludge/low oil rate
3) High sludge/normal excess air
4) High sludge/reduced excess air

Other considerations proposed include trials of different grade for a
more desirable aluminum rolling mill waste oil. This oil contains alum,
sulfuric acid, and dirt grime. Laboratory analyses for metallargical
components, BTU value, and other characteristics of waste oil obtained
from Alcoa are being considered in pursuit of a desirable fuel.

The increased pressure drop of 45 inches is acceptable since typical
incincerator scrubber pressure drops range from 15 to 50 inches of
water. This pressure drop is also projected to obtain a particulate
control efficiency in excess of 96% which is required to meet the NSPS
standard for particulates. Venturi scrubbers represent the state of the
art and this appears to be a very reasonable control method for this
facility. A baghouse would cost $95,000 and an electrostatic
precipitator would cost $182,000 which are much more expensive than
scrubber modification. Also, the technical literature [ reviewed
mentions no incidences of baghouse or ESP control for sewage sludge
incinerators however, these controls have been used on municipal
incinerators. '

The July 15, 1984 emission test schedule is acceptable. The emission
tests need to be conducted with all proposed fuel combinations. Until
source tests are performed using the proposed fuel mixture
combinations, no further recommendations can be made at this time.

i



Memo
Page Two

II.

Comments by other parties

I called Mr. Robert Young, the Wastewater Plant Superintendent, at
615-983-7161 on May 8, 1984, and the following information was
conveyed: .

1) The waste oil atomizes well by the compressed air. It is not as
thick as some waste oils. In fact in warmer months it is quite
fluid. Thus, typical nozzle problems of viscous waste oil
atomization are not problems at this facility.

2) Laboaratory analysis indicated no PCB's. Alcoa will furnish
quarterly lab analyses of the waste oil to the utility board.

3) During a part source test, a bucket elevator was broken and
could have caused ash reentrainment biasing particulate
emissions against Maryville.

4) The facility has been able to save 95% of their fuel costs over
the previous natural gas usage.

5) The 1.D. fan was going to fail soon. They are pleased they can
now purchase a new replacement fan with increased capacity.

6) Maryville expects the new fan to arrive in the early summer.

7 Aluminum particles and dirt are known to be in the waste oil.

Perhaps, the dirt grime is part of the particulate problem.

I talked to John Carson, author of the February 10, 1984 Enviro-
Measure Inc. consultant report prepared for the Maryville Utilities
Board. His phone number is 615-523-2911. Mr. Carson believes the
scrubber pressure drop determined according to scrubber theory allows
very good scrubber performance with a 45 inch pressure drop. No
comparisons on fuel ratios or other modifications will be made until the
new I.D. fan arrives. At the venturi throat the temperature was 157°F.
According to Barry Stephens, good water - gas throat nomixing in
scrubbers has occurred at temperatures between 120 - 140°F. The
157°F is somewhat near this value. Mr. Carson also thinks since the
incincerator gases must be cooled, the use of a scrubber is the most
practical control technique. Current considerations show it to be the
most cost effective method.

ERF/ca  3-11 Ef—
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R PROPOSED SCHEDULE OF CORRECTIVE ACTION

TENNESSEE DEPARTMENT OF PUBLIC HEALTH
AIR POLLUTION CONTROL DIVISION " coeny o, OS5 - [1b —co)-F

0O tIOT WRITE IN THIS SPACE -

= T0:  Je5 CAPITOL MILL BUILDING EM15S 108 POINT K0
NASHVILLE, TENNESSEE 37219 .
JCTIONS: . Sic cooe
) . PEVIEWER
RETURN TWO COPIES OF COMPLETED FORM FOR EACH SCURCE TO THE ABOVE ADORESS ON OR

SEFORE Not Specified . DATE

COMPLETE BOTH SIDES OF THIS FORM AND SIGN AT THE BOTTOM OF THE REVERSE SIDE,

FCR TECHMICAL ASSISTANCE TO COMPLETE TH{IS FORM CALL
David Jarrett PHONE 615-741-3651

XLOWING STATEMENT OF CORRECTIVE ACTION 1S SUBMITTED TO EXPLAIN AND DESCRIBE ACTION WHICH WILL BE TAKEN TO CONTROL EMISSIONS
\RE NOT NOW IM COMPLIANCE WITH THE REQULATIONS OR OTHER APPLICABLE REQUIREMENTS OF THE TENNESSEE DIVISION OF AIR PCLLUTIOM
X. THE DIVISION DIRECTOR IS REQIESTED TO CONSIDER THIS SCHEDULE IN DETERMINING ACTION WITH REGARD TO SUCH EMISSIONS,

7SS NAME Maryville Utilities Board

“*
( orReEss P.O. Box 667

Maryville, TN ' 11 cooe 37803-0667 pwong  615-984-7900

3S OF OPERATION Wheeler Road -~ Maryville Regional Wastewater Plant

Blount : 983-7161

Louisville, TN e ccoe 37777 PHONE

COUNTY

I OF BUSINESS Tpcipneration of Sewage Sludge/'l‘reatment of  SOURCE SIC CODE
Wastewater

IPTION AND DETAILS OF OPERATION ANO EMISSIONS
MUB incinerates, via multiple hearth incineration, 5-8 dry tons per day of dewatered (182)

sewage sludge. Until April 1982, natural gas was used as supplemental fuel. At that time,

a non toxic, non hazardous, waste oil sludge produced at the Alumipum Co. of America (ALCOA)

became the supplemental fuel. An air test conducted on 9/28/82 indicated that emissions wer

3.67 #/hr. (11.5 #/ton) when the standard is 0.61 #/hr. (1.3 #/ton). MUB has been petitioni

EPA-Atlanta since Feb. 1983 to have the standards become ESPS. A recent EPA rating says the

standards will be NSPS.

.k(. | 7o




DESCRIBE THE EMISSION AHD PROPOSED ME (MDD FOIR CONTROLLIMG 1T, tHE DESCRIPTION SUOHLD GF SHFFICICNT 1 OFTANL B0 VA4S
THE CONTROL AGENCY TO EVALUATE THL SITUATION, INCLUOE TIt LFFICAENCY OF FACH PIECE OF CONTINL PPN TO 16 yd'n

Emission is particulate. Present control system is Venturi Spray scrubber and mist

eliminator. Efficiency of existing scrubber is projected to need to be > 96.4%. O0il

fume emission has MMD of 0.6 microns with STD DEV of 2.3. Sludge has a MMD = 5 micron

with STD DEV of 2.0.

STATUS

DESCR:BE WHAT ACTION YOU HAVE ALREADY TAKFN, IF ANY TO CORRECT THIS SITUATION, (INGLUDE NEMES OF SERVICES AMD EQUIPMENT)

Completed studv of existing system by Enviro-Measure, Inc. (report attached). MUB

authorized implementation of the recommendations.

COMPL | ANCE SCHEDULE

: . FINAL DATE
’E- THIS SCHEDULE WILL NOT BE CONSIDERED FOR MOMTH AND YEAR
L - APPROVAL UNLESS THE INFORMATION REQUESTED .

_IN THIS SECTION IS SUPPLIED, v {1} LETTING OF CONTRACTS April 24, 1984

-
’

{2) INITIATION OF CONSTRUCTION May 7, 1984

{3) COMPLETION & START-UP July 15, 1984

{8) PERFORMANCE TESTS - |July 15-Aug.l5, 19

(S) SUBAITTAL OF TEST ANALYSIS  |goor 15, 1984
AND RESULTS

™S

EMNT (enn /. Job Gabsom -+ 67, — 523-291/
JTYSE ; L—g}ﬂ @/4 e l;l;E SIGNED j/f/yy
7 7

FOR OFFICE USE ONLY
WL NMEER REVIEWER,

PROPOSED METHOD, EQUIPMENT AND COMPL IANCE SCHEDULE ACCEPTAGLE DATE

;»mmsr.n COMPLIANCE SCHEMULE NOT AGCFRTANLE, RECOMMUNDED SCHCDULE: 1.

N 2,
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EVALUATION-OF SLUDGE INCINERATOR
AIR POLLUTION CONTROL SYSTEM AT
MARYVILLE REGIONAL
WASTEWATER TREATMENT PLANT

oS -l —OI - A4

SUBMITTED TO:

Mr. Andy Jordan
Director of Public Services
MARYVILLE UTILITY BOARD

Maryville, TN

SUBMITTED BY:

- 7

EMI CONSULTANTS [ 7 o
b Box 2511 | b1s - S523 297/
Knoxville, TN 37901

February 10, 1984
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INTRODUCTION

Exhaust gases from the MARYVILLE REGIONAL WASTEWATER TREATMENT PLANT
(MRWTP) sludge 1;cinerator-exceeded the allowable particulate matter emission
rate when tested on September 28, 1982. This was after the incinerator fuel
was switched from natural gas to "waste oil". EMI Consultants were contracted
to determine how the incinerator can most economically be brought into compliance
with air pollution regulationg. This report summarizes our findings and
recommends appropriate actions.

EMI personnel Tony Babb and John Carson performed tests on the venturi N
scrubber/impfngment plate January 9 and January 19, 1984, These tests were
designed to determine if the particulate removal performance of the system could

be improved. The testing was coordinated by Robert Young and Robin Hetzel.

MAIN OBJECTIVES
a) Inspect scrubber venturi and impingment sections.

b) Measure the particulate emission rate and other variables at the
- conditions at which the incineratcr usually operates.

c) Determine how system grain loading is effected bv varving
the venturi throat velocity and pressure drop.

d) Based on the test results and scrubber theory, recommend the most cost
effective procedures for reducing air emissions to establish compliance.

EXECUTIVE SUMMARY
Cleaning the stack and changing the type of waste oil burned reduced air “z;
emissions from the incinerator considerably. The emission rate during the
September 28, 1982 compliance test was 11.2 1bs/ton of dry sludge and the

emission rate during the baseline test of January 9, 1984 was 2.1 1bs/dry ton.



The results of the venturi throat velocity tests indicate that increasing the e
throat velocify from 130 ft/sec to 370 ft/sec will reduce the emission rate to
;. 1.3 1bs/dry toh: This will require a pressure drop across the venturi of \\\
/ 45 in.w.c. The existing fan cannot do this. Installing a new fan is the single :
\  most cost effective modification that can be made.
N—
The incinerator condftions vary from day to day and from operator to
operator. These variations effect air emissions. For example,
at a venturi presiure drop of 6-7 in.w.c. and a wet sewage sludae
rate of 3100-3300 lbs/hr, the scrubber grain loading was about 35% higher on
January 19 compared with January 9. The incinerator should be operated so that

air emissions are minimized.

RECOMMENDATINNS
a) Replace existing fan with a similar, but larger, model. Minimum
fan specifications are:
e Flow rate = 5000 acfm at inlet conditions
o’ Static pressure =:50 in.w.c. at inlet
e (Gas density = 0.060 1b/ft5at inlet
° Construcf‘of 316 ELC stainless steel where in contact with gas stream
e Inlet/outlet flanges should be drilled
e Include OSHA guard
e Include drain
e Include motor and drive
e Factory assemble
( ° Noi;e Tevel 85 dB maximum

U 7 b) Adjust venturi throat damper to obtain maximum throat velocity.

c) Repair damper on by pass stack so that it will close completely.



~ d) Install working pressure gages on all nozzles.
e) Perform 1 or 2 days of preliminary testing after new fan is installed

to insure that in;inerator operation does not adversely effect scrubber
performance.Specifically, the emission rate should be determined at: _

K\>4i» ?J~“*1vrij.Normal sludge rate e high ail rate e normal excess air - ~

L\;ucﬁzitLﬂi, 2) Normal sludge rate e low oil rate (reduced excess air)
RS - ;r; 3) High sludge rate e normal excess air |
\;,L’nf ’ 4} High sludge rate e reduced excess air J/
DISCUSSION

An inspection of the scrubber system was coﬁducted on December 14, 1983.
At this time the system was down for repairs to the incinerator and cieaning
of the scrubber. The impingement plate section of the scrubber had been
disassembled and cleaned. Discussion with plant personnel indicated that there
was relatively no fouling of the plates.but there was a build up of material
downstream of the fan in the base of the stack just below the inlet from the fan.
It is possible for this materfal build up to cause re-entrainment in the gés
stream resulting in higher emissions. The venturi section of the scrubber
system is all weldéd construction preventing visual inspection. Static pressure
taps in the system were located upstream and downstream of the impingement plate
section. Plant personnel were requested to install a static pressure tap
upstream of the venturi section to enable measuremént of pressure drop across
the venturi. The inspection was completed by reviewing all available drawings

and specification on the system.

o~

LR
a4



The average emission rate during the compliance test of September 28, 1982
was 11.2 1bs/ton of dry sludge {ncinerated (3.61 1bs/hr). As shown in
Table 1, the average emission rate during the baseline test of January 9, 1984;»
was 2.1 1bs/ton of dry sludge (0.9 1bs/hr). Two actions were taken between \:
these tests that apparently caused this reduction. Firstly, the stack and
stack drain were cleaned; and second[y. a different "waste oil" was used to /727
fire the incinerator. A v
On January 9, 1984, the sludge feeder was stopped, the sludge was allowed
to completelylburn out, and the emission rate of particulate matter from just
the 0il sludge was determined. As shown in Table 1, this mass rate (2.6 1b/hr)
was higher than the mass rate from the combined burni&g of 0il and sewage
(0.9 1b/hr). This indicates that some of the o0il sludge particles were remove&Aﬁ
by the sewage sludge, and there may be an optimum oil/sewage ratio for reduciné'ixfx
air pollution emissions. - Jﬁj@f
The venturi scrubber throat (see ngure 1) contains an adjustable damper. 07; ‘
As this damper is moved toward the closed position, the throat velocity and
pressure drop increase. On January 19, the venturi throat damper was adjusted N\
to produce 3 different test conditions. The throat velocity ranged from 130 ,
to 231 ft/sec at pressure drops across the venturi of 5.9 to 18.8 in.w.c. ///
(see Table 1). The pressure drop across the impingement section was constant
at about 4 in.w.c. The draft control damper was adjusted to maintain a constant
draft (0.6 in.w.c.) at the venturi inlet. This draft was not sufficient to
prevent some leakage through the by pass stack.
The concentration of particulate material in the scrubber outlet gas
stream (grain loading) was plotted as a function of throat velocity in Figure 2.

This type of plot (semi-logarithmic) was selected based on venturi scrubber

theory. A line was drawn through the data from the January 19 tests to predict



-

| : TABLE 1. AVERAGL TEST RESULTS
MARYVILLE REGIONAL WASTEWATER TREATMENT PLANT INCINERATOR

1/9/84 1/19/84
0il Test Test Test
Baseline Only #l #2 #3

Gas Temperature (°F) 164 178 178 186 180
Moisture (% By Volume) 4 1 2 2 2
C0,(% dry basis) 3.85 1.5 3.0 2.8 3.4
0, (% dry basis) 16.0 18.5 16.6 16.9 16.0
Velocity (ft/min) 2817 3039 2371 2437 2442
Gas Flow acfm 7436 8022 6259 6433 6448

scfm 6170 6510 5088 5165 5225
, dscfm 5923 6445 4986 5061 5121
Particulate Concentration (grain/dscf) 0.018 0.047 0.013. 0.020 0.027
Mass Rate (1b/hr) 0.90 2.62 0.57 0.85A 1.17A
Sludge Rate (]bS/EEi_ 3300 0 3100 3}00 3100
0i1 Rate (gal/hr) 44 44 44 44 44
Furnace Draft (in.w.c.) 1.2-1.5 - 0.6 0.6 0.6
Impingement Plate AP (in.w.c.) 5.1 - 3.9 4.0 4.0
Venturi aP (in.w.c.) 6.8 ~ 18.8 10.4 5.9
Sewage Sludge Rate (tons/hr)(17%solids) 0.28 ) 0.26 0.26 0.26
0i1 Sludge Rate (tons/hr) _

(45 gal/hr 020% moisture) 0.15 0.15 0.15, 0.15 0.15
Emission Rate (1bs/dry ton) 2.1 17 g 1.94ﬁ3 2.1525 ‘2.9135
Scrubber dscfm 3898 - 2579 3296 3705
Scrubber acfm (saturated @1570F '

30% H,0) 6480 - 4290 5480 6160
Throat Velocity (ft/sec) 137 _-— 231 17 130
Throat Area (ft<) 0.79 - ‘J 0.31 0.53[@l 0.79
Grain Loading Scrubber Outlet
(grains/acf) 0.016 : - 0.016 0.018 0.022
% Excess Air 169 — || 161 232 202

(\» [Q& some leakage through by pass stack.
e ZQS estimated.
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grain loadings at other throat velocities. In Figure 3, venturi pressure
drop was plotted as a function of throat velocity (again, from theory) and
a line was arawﬁ through- the data to predict pressure drop at other throat
velocities.

The scrubber grain loading varied considerably between the tests on
January 9 and January 19. For example, at a pressure drop of 6-7 in.w.c., the
scrubber grain loading ranged from 0.016 to 0.022 grains/acf on the 2 test
days. This indicates that the incinerator can be opérated to minimize air
emissions. .

Based on measurements at the haseline condition (1/9/84) and the results
of the venturi throat velocity tests (1/19/84) particulate emissions from the

scrubber can be reduced to the allowable rate with the modifications indicated

below:
System Variable Design Condition Modification\a
Dry sludge rate 0.43 tons/hr ‘ None
Air emission rate (1.3 1bs/dry ton)0.56 1bs/hr - None
Venturi gas flow rate 3900 dscfm None
Venturi gas flow rate 6500 acfm None
Required grain loading _ 0.01 grains/acf -

Required throat velocity
(from Figure 2) 370 ft/sec adjust venturi

Required Venturi pressure drop throat damper
(from Figure 3) 45 in.w.c. replace fan

The replacement fan should be larger than the existing one to deliver this gas
flow and develop adequate static pressure. _
* Alternatives to replacing the fan would be to install a very high efficiency

device such as an electrostatic precipitator (ESP) or a baghouse on the system.
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However, these would be much more expensive options. For example, an insulated
baghouse for this system could cost $95,000 and an ESP could cost $182,000.

These figures are based on published chemical industry air pollution control
costs (see Appendix) and do not include installation. The cost of an appropriate

size fan constructed of 316 L stainless steel would range from $10,000 to $15,000

ADDITIONAL MODIFICATIONS

The most cost effective first step in reducing air emissions to the

required level would be fan replacement. Note that there are additional

steps than do not appear to be necessary at this time that can help reduce

emissions even further. These steps should be evaluated if further emission -~

reductions are required:
- a) oil blending I?

b) mixed oil/gas firing — e 6;5 ,fééu,c,

c) finer oil filtration K L

d) reduce sludge cake moisture

e) automatic control

f) use clean water in cooler section

g) use clean water in scrubber section

]

’[_\/ d/ 4"'; F‘b La - [PPSR g N

SAMPLING AND ANALYTICAL PROCEDURES
The total gas volumetric flow rate measurements were made at test port #4
(see Figure l)using an S-type pitot tube and an inclined manometer. The
particulate concentrations were also determined at this port with a high volume
type sampler. The test results listed in Table 1 represent averages of 2 or
3 runs.- Bag samples were obtained at test ports 1, 3, and 4 and 2analyzed with
an Orsat analyzer for CO, and 0,. The flow rate through the scrubber was

calculated from the total flow rate out the stack by performing a CO,balance

/0

.
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on the gas streams. Static pressure measurements at ports 1, 2, 3, and 4

" were made with magnahelic gages. Temperature measurements were made with a

K-type thermocouple or a mercury thermometer. Moisture was determined from

wet bulb/dry bulb temperatures and a psychrometric chart.
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FENNESSEE AIR POLLUTIEPCONTROL BOARD -
I ASHVILLE, TENNESSEE 37219

Permit to Construct or Modify an Air Contaminant Source Issued Pursuant to Tennessee Air Quality Act

Date Issued: DEC 09 198\ Permit Number:
: 9926731
Date Expires: gy 31, 1982
Issued To: Installation Address:
Maryville Utllities Board Yheeler Road
- Loutsville, TN
Installation Description: ~—Emisson Source Reference No:
Municipal sewase incinerator 05-0116-01
©77 £ sevage per hour
120 gallons waste oll/hr

venturi scrubber and 2 tray Imoingent scrubbers

The holder of this permit shall comply with the conditions contamned in this permit as well as all
applicable provisions of the Tennessee Air Pollution Control Regulations.
This is not a permit to operate.

CONDITIONS:

1. This permit does not cover any air contaminant source that does not conform to the
conditions of this permit and the information given in the approved application. This
includes compliance with the followine operating parameters:

) a. apacitv shall not exceed 977 pounds dry weight of seware and 120 rallons of waste
oil per hour.
b. tiercury emitted from this source shall not exceecd 3200 erams per 2b4-hour period.
c. Particulate matter emitted from this source shall not exceec 0.61 pounds per hour

and 1.30 pounds per ton drv sludge input.
d. Visible emissions shall not exceed 207 opacity as read by tethod 2.

2. Within sixty (60) days after initial startup of the operation of this air contaminant source

the owner or operator shall have applied for an overating permit from the Technical
Secretary.

3. The Technical Secretary shall be notified at jeast ten (10) days prior to start-up of the
SOUTrCe. .
(Continue on next page’

Original Signed by
HAROLD E. HODGES

N s
FAROLD E. HODGES, P. E.
TECHNICAL SECRETARY )7/ 25—

No Authority is Granted by this Permit to Operate, Construct, or Maintain any Installation in Violation
of any Law, Statute, Code, Ordinance, Rule or Regulation of the State of Tennessee or any of its Political

} ( divisions.
NON TRANSFERABLE POST AT INSTALLATION ADDRESS
PH-0515 APC 1/78

N-2%



10.

- R BN g

9926731

completed and give an estimated completion date. The first Progress renort will be due one
year after this permit is issued and every year thereafter until construction is completed.

This source must be provided with sampling ports and platforms in accordance with the
document, "Guide for Preparation of Stack Sampling Site bv Source Owner and Operator."
Deviations from the specifications given in this document are permissible if plans and
specifications are submitted and approved by the Technical Secretary. All such deviations
shall be submitted at least thirty (30) days prior to erection of the control equipment.

Within 60 days after achieving the maximum production rate at which the facility will be
operated, but no later than 130 days after initial startup, the owner or operator shall
conduct an emissions performance test for the pollutants listed below and furnish the
Technical Secretary a written report of the results of such test. The performance test shall
be conducted and data reduced in accordance with methods and procedures specified in
Chapter 1200-3-16-.01(5) of the Tennessee Air Pollution Control Regulations.

a. Particulates

Within 60 days after achieving the maximum production rate at which the facility will be
operated, but no later than 90 days after initial startup, the owner or operator shall conduct
an emissions performance test for mercury and furnish the Technical Secretary a written
report of the results of such test. The performance test shall be conducted and data reduced
in accordance with methods and procedures specified in Chapter 1200-3-11-.04(4) of the
Tennessee Air Pollution Control Regulations.

At least thirty (30) davs prior to conducting the source test, the Technical Secretary shall be
given notice of the test in order to afford him the opportunity to have an observer present.

source.



@&

W

X

Modification
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TECHNICAL SERVICES REVIEW:

Compounds Modeled: (Specify)
Dispersion Mode|

Conditions

mHzg

Plume Rise tquation

Maximum For

“Concentration Lstimates

Location

Mct Conditions
Other: )

Average For

Location

Met Conditions

(

Reviewer

FINAL PERMIT APPROVAL: Engineering Program

Date

-SSP Date

+520730~

.~ [
ﬁo)ﬂ . /ﬁ?/g
~ TNDLI_ADM, DEAMtIT70 ~er M1

Jon

EMISSION SUMMARY
. _g4aip13 T
i Pollutant (THR) (F/MMBtu) | Tons/ Yr [(Gr/Scf) (Ppm) [Applicable Date Data | Source
Standard Estimated |of Data
“Particulate Est. 0.61 1.8 10-2-30 (
_ All- 1 .61 2,607 3-16-,19
Sulfur Dioxide | Est. 2.8 5.4 10-2-80 4
All. 2.4 10.8 3-16-.09
g?‘t‘des of Est- | 5 45 5.7 10-2-80 n
itrogen =T,
Carbon tst.
. 0.6 1.3 10-2-20 4
Monoxide X1
Hydrocarbons | Est. 0.37 0.31 10-7-20 “
All.
Hydrogen Est.
Flouride
Mercury All. | 3200 grams/day 3-11-.0803
ENGINEERING COMMENTS: Vic.' Malichrs confirmocd the L{t,'f,'l,,'o - Bnqr--,'
re ?h“%f gr o renewal fo/2g/es .
Reviewer AJL Date 10.-2-0 [0-27-8 /



CERTIFIED MAIL

. RETURN RECEIPT REQUESTED

--------

TENNESSEE DEPARTMENT OF PUBLIC HEALTH

Environmental Management and Qualhity Assurance Administration
T.E.A.R.A. BUILDING
150 NINTH AVENUE. NOATH
NASHVILLE. TENNESSEE 37203

February 28, 1983

Mr. Rex Ogle

Maryville Utilities Board
Water and Wastewater Division
P.O. Box 667

Maryville, Tennessee 37301

Re: ‘Municipal Sewage Incinerator
Reference No. 05-0116-01 — A'J)

Dear Mr. Ogle:

The Existing Source Section has reviewed the particulate emissions test report for
the above-referenced incinerator submitted by Enviromeasure Inc. for the
Maryville Utilities Board. Actual emissions from the incinerator during the test
were analyzed to average 3.67 pounds per hour or 11.5 pounds per ton of dry sludge,
at an average dry sluage charge rate of 637 pounas per hour. The allowabple
emission rate for this incinerator is 3.6l pounds per hour and 1.30 pounds per ton
dry sludge input, according to Rule’ 1200-3-16-.13 of the Tennessee Air Poilution
Controi Regulations.

Thereiore, based on the information provided in the report, vou are to consider tnis
letter as a formal Notice of Violation of Rule 1200-3-16-.13, specificallv, for
failing to comply with condition 1.(C.) of Construction Permit No. 992673L. Please
be advised that vou are provided the opportunitv to request that this Notice of
Violation be excused in accordance with Ruie 1200-3-20-.07 of the Tennessee Air
Poliution Control Regulations. Please submit to this office two copies »f the
enclosed APC-19, Proposed Scheaule for Corrective Action within 45 davs of
receipt of this letter.

Should you have any guestions or comments, feel free to contact me at 615-741-
3651.

Sincerely,

-~
Dave P, Jarrett

Existing Source Section

Division of Air Pollution Control

DP1/sc/1-21
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SOURCE EMISSIOM DATA NON-PROCESS - FUEL BURNING APC - 24
TENNFSSTE DEPARTMENT OF PUBLIC HEALTH DO NOT WRITE IN THIS SPACE
MAIL TO: DIVISICY 95 AIR POLLUTION CONTROL - COMPANY NO, ‘Qﬁfm
2% CAP TOL HILL BUILDING PERMIT NO, ¢ 9y § 1 1 1 )
NASHVIL [, TENNFSSEE 37219 EMISSION POINT NO, |
REVIEWER
FILL QUT A SEPARATF SHE" € FOR £aCH STACK OR EMISSICN POINT, SUBMIT TWO COPIES OF THIS | o L U—LJl L ‘
FORM AND TWO COPIES OF FIMIT APPLICATICN, APC-20, o o 1

1, COMPANY NAME Maryville Utilities Board 2. STack nmeer  OOL
3. GIVE BOILER DATA 8Ei W, USE A SEPAATE LINE FOR FACH BOILER DISCHAPGING FLUE GAS TO THIS STACK,

BOILER N0, | ~YPE FIR “G* RATED CAPACITY TYPE FUEL ANNUAL MAXIMUM HOURLY | UNITS | SULFURT | and’| BT
108 8u/wR QUANTITY DESIGN RATE CONTENT | % IF | VALUT OF
(PERCENT)| COAL | FUEL

001  incinerator ! 8x106 Waste 0il} 500,000 !120 gal. 1 !0.19% I1.3% {60,000
| ERL7YT 80, 00C

Max. per hour e
per ga

PURDPUINE NS VDNt W

® CYCLONE SPREADCR (WIT @R WITHAST REIMJECTION), RULVERIZED (WET OR ORY EOTTON, WITH OR WITHOUT REINJECTION OTHER STOKER,
SPECIFY TYPE, HAND FIFTD, OR 7TTHER TYPE (DESCRIBE),
T |F NOT AVAILABLE, GIVE NAME AND ADDRESS OF YOUR FUEL SUPPL IER.

IF A STANDBY OR INTE RUPTIBLE FUEL |5 USED, GIVE TYPE OF FUEL, ANNUAL QUANTITY USED, AND THE SCHEDULE OR PRNGRAM FOR USE
Natural gas, 12x106 cu. ft/yr., will be used as back-up to waste oil

4

SULFYR CONTENT ~F ST NDBY FUIFL =z 0 % IF COAL, SHOW ASH CONTENT %

5.  AIR POLLUT NN CONTRO: EQU IPMENT i
Venturi Wet Scrubber followed by 2 tray impingent scrubber

AR CONTAMINANT CNTROLLED YEAR INSTALLED a3 EFFICIENCY

PARY ICULATE 1976 001 High 90's

SULFUR DI1OXINE

OXIDES NF N!~RDNeN

HYDROCARBONS

CARBON MONOXi0OE

e (_\ ABBREVIATIONS AS 340OWN ON BACK OF APC-20,
\\_ IN CONSTRUCTION OF THIS PROCESS BEGIN IN OR BEFORE wa@ST 9, 1969  ves (T wo [X]
ON 2R BEFORE APRIL 3, 19727 YES (3 =3

TDPH-APC
B-222
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s. is'»'a CMISSION MONITORING AND RECORDINU /NSTRIMENT ATTACHED TO N1IS 3TACX OR EM 1% 10N 1D INT? L
ves (] w X wone neTECTOR? ves 1 w0 X1 sopmnirom vESTT] w (%]
NOy, MONITOR? ves (1 wo X OTHER (DESCR!BE)
7. INDICATE STACK HFIG T AROVE GRAOE 41 e, A, INSIDC DIAMETER OF STACK AT TOP 2.5 ri. C\
9. NORMAL DESIGN EXIT 1AS TEMP, 187 oF, 10, EXIT DFSIGN GAS VELOCITY 31 rrs,
11, FxiT pEsion Gas voume_4502 ACFM @ 187Csnutuitamamumenes.
12. SHOW MOISTURE CONTENT 898 F Dry GM ST RS T—107F) AN {GRA INS/
(. FT. GAS AT STACY comunous)wBZ#?ﬁrS—IS?oF
43, SHOW DISTANCE FROM PELEASE POINT TO NEAREST PROPERTY LINE 230 r,
14, PERCENT OF HEAT USE!* FOR SPACE HEATING 0 x.
45. OPERATIONAL SCHEDUL™ OF “ON PROCESS EMISSION SOURCE:
A, HOURS PER DAY 24 0. INDICATE IF OPERATION VARIES BY SEASON AND TELL HOW
h. OAYS PEP WEEK 3.5 (ATTACH AOD!ITIONAL SWEET IF NECESSARY)
C. WEEKS PER YEAR_ 52
46, % ANNJAL FUCL BURNED IN EACH PERIOD RELOW
DEC - FEB “ ARCH = MAY JUNE - AJQUST | SEPT- NOV
25% 25% 25% 25%
47, SHOW A1R CONTAMINAN DATA FOR THIS EMISSION POINT:
LUTANT A SENT  [PRESENT CONCENTRAT 10N AVERAGE EM ISS IONS BASIS OF ESTIMATE
] QUANTITY] UNITS | XEXCESS LBS/HR TONS/YR (SPECIFY) * -~
AIR *
PART IQILATES X GR/SCF 0.61 See DWA Report p.
SULRIR DIOXIDE X ) 4 See DWA Report p.
OXIDES OF NITROGEN PPM '
HYDROCAPRONS PPM
CARBUN MNNOX IDE PPM
SHOW OTHERS:
SPLEASE ATTACH A COPY Of THE TEST PROCETURE, PROCESS MATERIAL BALANCE STUDY OR OTHER BASIS USED AS METHOD OF MEASUREMENT,
FOR OFF ICE USE ONLY
] nev rueL auRNING :NGTALLATION _ FILING 1S AJTHORIZED BY DATE
] o41SSION P INT 1S "KT_IN COMPLIANCE WITH PARTICULATE EMISSION STANDARD AND ALLOWABLE EMISSIONS OF i
[T £MrSSION POINT 1S HOT IN COMPLIANCE WITH SULFUR DIOXIDE STANDARD OF 620 PPM CORRECTED TO 15% EXCESS AIR
[T evission POINT 1S MOT IN COMPL IANCE WITH GASEQUS EMISSION STANDARD. INDENTIFY GAS
[ continwuaus MoNITOF: () FOR (1) . (2 e RECOMMENOED.,
[ . METHOD OF MEASUREMENT IS ACCEPTABLE (] veTHOD OF MEASUREMENT 1S NOT ACCEPTABLE -
EXPLAIN (-
ALLOWABLE EMISSIONS - (TONS/YEAR)  PARTICULATES SULFUR DI10XIDE HYDROCARBONS
CARBON MONOX IDE OXIDES OF NITROGEN

S ———————————

TEPH-.
: - T 1)



L LOUISVILLE, TN 37777
615/7970-2313

{ ' DENNIS
WEETER

+/ ASSOCIATES

CONSULTING ENGINEERS

October 1, 1982

Mr. Al Lewis

Air Polluction Control Division - TDPH
Sth Floor Terra Bldg.

150 9th Ave. N.

Nashville, TN 37203

RE: Operating Data - MUB Test.of 9/28/82 (APCD #05-00116)

Dear Al:

Please find enclosed Table I and Table II which summarize the operating
data from the MUB September 28, 1982 test.

We will forward the test results as soon as they are received from
EMI (air test) and Kenwill (Hg analysis).

Sincerely yours,

I —

D. W. Weeter, P.E.

spw

cc: T. Babbs - EMI
D. Carver - APCD )
V. Malichis - APCD Knoxville
R. Ogle - MUB
T. S. Reddy - AFCD

L INDUSTRIAL WASTES - HAZARDOUS WASTES - TOXICS MANAGEMENT - RESO'URCE RECOVERY



Sludge Cake

Time
S5 am
6 am
7 am

8 am

r9 am

Ruu.i -
(‘10:05 am

11:20 am
12:05 pm
12:25 pm
1:00 pm

Ruw™ 3 <1:40 pm

2:10 pm

Fuel Use

% Solids

18%

17.5%
177
17.5%

152

172

17.5%

No Natural Gas Used

01l

Test 1 (9:00 a
Test 2 (11:20
Test 3 (1:00 pm - 2:18

TABLE 1

011 Sludpge
% Moisture

| 25%

25%

25%

a - 10:05 am) - 58 gallons
am - 12:25 pm) - 73 gallons
pm) - 72 gallons

a3

MUB Alr Test
APCD #05-00116
9/28/82

Sludge W+

Ibs/hT
3663
2741
3057
3032

3870

3594

0
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MUB Air Test
APCD {#05-00116

9/28/82
TABLE II .
u Temperature °F Scrubber  Scrubbe
Cooling Scrub  Scrub Diff, Flow

TIME H-1 H-2 H-3 H-4 H-5 H-6 Alrx Inlet Outlet Z 0, 1Inches gpn @ 10
MN 700 1040 1120 1280 860 200 260 120 120 off off off
5 am 770 1040 1110 1250 850 180 260 120 120 off oi £ of £
6 am 680 1120 1270 1540 1080 200 210 120 140 3.0 4.0 280
71 am 670 1110 1280 1620 1180 210 260 110 .w»c 4.5 4.0 275
8 am 630 1090 1200 1610 1140 230 280 190 150 ~ 5.0 5.0, 275
9 am 720 1400 1610 1620 1260 260 280 200 160 5.5 4.75 215
10:05 am 600 1110 1210 1550 1200 220 290 310 130 6.6 4.25 280
11:20 am 570 1020 1130 1540 1190 220 280 190 140 2.8 S 4.0 280
12:25 am 560 1000 1080 1540 1190 240 260 | 240 140 1.5 4.0 215
1:00 pm 520 980 1060 1520 1180 200 240 180 140 1.0 4.0 275
2:10 pm 560 1060 1140 1610 1200 240 280 140 140 1.7 4.25 280
3:00 pm 580 1080 1190 1630 1260 240 260 . 120 140 2.0 4.25 280
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MINERAL EXPLORATION e MINING CONSULTANTS
LABORATORY SERVICES (COAL/WATER/GEOLOGIC)
505 E. BROADWAY ® MARYVILLE, TENN. 37801
615/977-1200

October 1, 1982

Maryville Utilities Board 1
P.0. Box 667
Maryville, TN 37801

Attn: Mr. Don Thompson

- J
Sample Description Naste 011
Date Taken & Time 9/28/82
CERTIFICATE OF ANALYSIS
(Al results are reported as mg/l unless otherwise noted.)
Mercury <0.05 ppm

_; KENWILL, INC.

l‘zﬁf
_é lsuem tle, Jr., Ph.D.

che President, Laboratory Dmslon
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INTRODUCTION

On September 28.’1982, Enviro-Measure, Inc. performed an EPA Method 5
source emission test at MARYVILLE UTILITIES BOARD's Wastewater Treatment
Plant in Maryville, TennesSee.

The objective of this test was to determine the degree of compliance
of a multiple hearth sewage sludge incinerator followed by a venturi scrubber.
This facility was tested in comp]iénce in December, 1977 with natural gas
as the fuel. Modifications have been made to allow the incinerator to be
fueled with waste oil. This test was conducted with wa;te oil as the fuel.

Conditions of the permit for this facility state that particulate
emissions to the atmosphere shall not exceed 1.3 1bs. per ton of dry sludge

charged‘or 0.61 1bs. per hour which ever js more stringent.

SUMMARY OF RESULTS

Table 1 presents the results of the‘EPA Method 5 test conducted on
MARYVILLE WASTEWATER TREATMENT PLANT's sewage sludge jncineration system
fueled with waste oil. The average'dry'sludge charge rate during testing
was 0.32 tons/hr. The test results show an average grain loading of
0.0535 gr/dscf and an average emission rate of 3.61 1bs./hr or 11.2 1bs./ton
of dry sludge. The average emision rate of 11.2 1bs;/ton of dry sludge is
greater than the allowable emission rate of 1.3 1bs./ton of dry sludge and
the average emission rate of 3.61 1bs./hr is greater than the allowable
emission rate of 0.61 1bs./hr. This indicates that this source was not in

compliance with conditions stated in the permit during this test.
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3.0 PROCESS DESCRIPTION, ATMOSPHERIC EMISSIONS, AND

EMISSION CONTROL METHODS

g types of sewage sludge inciner-

e-hearth furnace discussed in
other types include

kiln furnaces, fluidized-

and atomized spray units:;

n Reference 1. Atmos-
dge incinerators

Although widely varyin
only the multipl

s used extensively.
te furnaces, rotary

t-oxidation units,
discussed i
trol methods for slu

3.2 and 3.3.

ators exist,

section 3.1 i
traveling—-gra
bed units, we
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Drying and combustion are successively accomplished in
the multiple-hearth incinerator, shown in Figure 3.2. The
multiple~hearth furnace consists of a circular steel shell
surrounding a number of solid refractory hearths and a
central rotating shaft to which rabble arms are attached.
Complete drying and burnout requires that the incinerator
have at least four hearths. Each hearth has an opening that
allows sludge to be dropped to the next lower hearth. Many
or all of the hearth stages have oil-or gas-fired burners to
supply additional heat to the furnace. The rotating central
shaft and rabble arms break up the large sludge particles to
induce rapid and complete combustion.

Intermediate hearths provide a high-temperature 2zone
(1600 to 1800°F), where combustion of the fixed carbon takes
place. The bottom hearths of the furnace serve as a cooling
zone (600°F), from which the exhaust gases rise to the top
of the unit and then are ducted to a scrubber. A minimum of
50 percent excess air is required to burn the sludge prop-
erly. The fly ash slurry and ash from the incinerator are
discharged through a hopper and transported to a landfill or
lagoon.

As shown in Figure 3.2, a separate air system cools the
central shaft. A forced-draft cooling air fan supplies air
to the bottom of the shaft. The cooling air is heated as it
passes upwards through the shaft. Most of the heated air is
ducted to the incinerator for combustion; a small portion

‘'passes through a cooling air discharge duct, separate from

the incinerator flue gas stack.
3.2 ATMOSPHERIC EMISSIONS

New or modified sewage sludge incinerators are subject
to particulate and opacity standards. Although odors are
major air contaminants, odor emissions are not covered by
new source regulations. A well-operated sludge incinerator,
employing proper housekeeping procedures, keep odors at a
tolerable level.

NSPS pertain to the stack or stacks handling the combustion
gases exiting from the incinerator and control device. The
air used to cool the shaft and rabble arms, shown in Figure
3.2, is not directly involved in the combustion process.
That portion of the cooling air that is allowed to escape to
the atmosphere is excluded from the standards, and requires
no testing or monitoring. If cooling gases are mixed with
combustion gas, the steam plume will be minimized.
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particulate emissions into the atmosphere are almost
entirely a function of scrubber efficiency and are only
minimally affected by incinerator conditions, although
emissions will increase if design temperatures are not
maintained, or if excess sludge is fed into the incinerator.
Uncontrolled multiple-hearth incinerator gases contain about
20 g/kg of dry sludge. Scrubbers need an efficiency of
approximately 97 percent to meet the particulate standard of
0.65 g/kg. When the incinerator and control egquipment are
operating properly, stack opacities in most instances will
be within allowable standards.

Continuously running sewage sludge incinerators require
little or no auxiliary fuel to attain complete burnout of
the sludge. Many incinerators are, however, shutdown during
the weekend and must be restarted. To avoil excessive
particulate emissions during start-up, the hearths of these
units must be preheated with gas- or oil-fired heat before
sludge is added. o

3.3 EMISSION CONTROL METHODS

Water scrubbing is the most effective method for
cleaning sludge incinerator exhaust gases. Wet scrubbers
are relatively insensitive to particulate loadings and gas
temperatures, and they collect the condensable portion of
the emissions. Mechanical collectors may possibly be used
on some existing modified units, but a mechanical collector
cannot meet particulate standards unless it is augmented by
a wet collection system.

venturi, baffle plate, impingement, orifice, and cyclone-
type scrubbers are potentially effective for controlling
particulate emissions. Venturi and impingement types have
successfully met emission standards.

In the venturi scrubber, the particulate—laden gas
passes through a duct throat, where high velocities of
60 to 180 m/sec (200 to 600 fps) are attained at pressure
drops of 50 to 75 cm (20 to 30 inches) water gage. Coarse
water spray., injected into the duct throat at the rate of
19 to 38 liters per 28 cubic meters of gas (5 to 10 gallons
per 1000 cubic feet of gas) atomizes and impacts with the
particulate.

In impingement towers, the large particulates are
removed by impingement on wet surfaces and contact with
water spray in an area below the filter bed. The gas
containing the remaining particulates then passes upward
through a bed of spheres. These particulates are subjected
to increased velocities in the interstices of the bed, which
results in their impingement upon the surfaces of the
spheres.
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./iTable 1 presents the projected oil sludge volumes for  vTLiE
operating the incinerator under various modes and time periods.

Also, Table 1 presents the expected material inputs and outputs

to the incinerator. .- ' St

.- -
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CONTROLLED TEST BURN

Given concerns over the self burning capability of the oil
sludge and the potential air quality emissionﬁ, it was decided to
test burn the oil sludge. Five hundred gallons of ALCOA waste were
shipped to the John Zink Co., Tulsa, OK., and was burned on August .
19-20, 1980. Experiménts were conducted on waste atomization
temperature, atomizdtion media (steam versus compressed air),
required excess air fqr complete combustion, turndown ratio of the
burner from a high he;t rate'to a low heat rate, and ability of the
oil to sustain self burning without gas assist. Also a total mass
loading particulate test was run as well as a particie size
distribution.

The waste oil atomizes very well between 110°-140°F. Compres—“
sed air (50-100 psi) is pfeferable to steam in that less haze is
generated around the fire ball when air is used. At least 25% -
excess air above stoichiometric is required. The burner was able
to be turned down by a factor of 3.3 from a maximum heat rate of
8x106 BTU/h: (100 gallons of fuel/hr). The oil fire was self
sustaining at both high and low heat rates. Due to the existance
of aluminum shavings, some as large as 3/16", the fuel needs filter-
ing to prevent burner plugging. The results of the air quality

studies will be discussed later.
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"" concept now is to fuel switch with{ﬁfi sludge and also'to keep “iy--
the incinerator temperature up when not burning sewage sludge. |
The purpose of this project is to modify the incinerator at
the MRWIP td burn fhe ALCOA oil sludge. Considerable economies
exist for both parties given the fuel savings at MRWIP and the
‘cost of sludge storage and disposal at ALCOA. This report will
detail the projected capital modificationms, the material balahces,
studies to date, and regulatory impacts (air, water quality, and
oil spill prevenﬁion). ' |
MATERIAL BALANCES AND WASTE CHARACTERISTICS
Presently the MRWIP incinerator operates under the following
& conditions:
Avg. % Solids to Incinerator = 17.6%
L % Volatiles = 13.2%
- % Ash - = 4 47
Dry Wt. Solids = 88.1 tons/mo.
Wet Wt. Solids = 489.9 tons/mo'.
Wet solids/dry solids = 5.356
Incinerator Loading = 506%/hr dry weight
Operating Time = 507% 9
Incineration Energy = 6900 BTU/"Dry Solids
Holding Temperature Energy = 0.86 million BTU/hr
Heat Value of Sludge = 7500 BTU/#Dry Solids
Raw Waste BOD = 100 mg/l
Raw Waste SS = 140 mg/l
Raw Waste Flow = 4.25 MGD
Projected Sludge Production at Plant
Capacity = 11572%/day (482¥/hr) dry Wt.
The ALCOA oil sludge has the following characteristics:
BTU Content = 70,000-100,000 BTU/gal
Availability: 10,000-15,000 gal/week (20,000 gal/wk max)
Non Volatile Residue= 1.3% by weight (550°C) ,
Moisture content: l10-307% by weight -
( PCB's = None
;T Al 1146 mg/l _
'~ Mn 3500 mg/1l 17/
Cd 3.5 mg/l
Pb 21.8 mg/l
Hg "< 0.00S5 mg/l
Zn 13.8 mg/l

Sulfur 0.19%
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INTRODUCTION

Incineration offers the opportunity to reduce sludge to a sterile landfill and remove offensive
odors, but it aiso has the potential to be a significant contributor to the air pollution problem in an
urban community. The quantity and size of particulate emissions leaving the furnace of an
incinerator vary widely, depending on such factors as the sludge being fired, operating procedures,
and completeness of combustion. Incomplete combustion can form objectionable intermediate
products, such as hydrocarbons and carbon monoxide. There is also the potential for discharge of
air pollutants such as sulfur dioxide, nitrous oxides, and metals such as mercury.

PARTICULATE MATTER

New Source Performance Standards (NSPS) regulating discharges from municipal sludge incin-
tection Agency (EPA). These standards

erators have been promulgated by the Environmental Pro Af 2se ¢
limit the discharge of particulate matter from both new and modxfleq sewage ;ludge mcmera}.ors.
The process weight and opacity restrictions placed on this atmospheric pollution source are:

e No more than 0.65 g/kg dry sludge input ( 1.30 Ib/ton dry sludge input).

e Less than 20 percent opacity. Visible emissions caused solely by the presence of uncom-
bined water are not subject to the opacity standard.

Available data indicate that, on the average, uncontrolled multiple-hearth incinerator gases con-
tain about 0.6 grain of particulate per standard cubic foot of dry gas.? Uncontrolled fluid-bed reac-
tor gases contain about 1.0 grain of particulate per standard cubic foot.® For average municipal
wastewater sludge, these uncontrolled pollutant concentrations correspond to about 33 pounds of
particulates per ton of sludge burned in a multipie hearth, and about 45 pounds of particulates per
ton of sludge burned in a fluid-bed incinerator. Particulate collection efficiencies of 96 to 97 per-
cent are required to meet the NSPS,? based on the above uncontrolled emission rate. ]

Sludge incinerators differ from most other types of incinerators in that the siudge does not nor-
mally supply enough heat to sustain combustion. Furthermore, there is less emphasis on retaining |
ash in the incinerator and much of it is discharged in stack gases. Particulate emissions to the atmos- ’
phere are almost entirely a function of the scrubber efficiency and are only minimally affected by i
incinerator conditions. Sludge incinerators in the United States are equipped with scrubbers of vary- i
ing efficiency. These scrubbers range from simple spray-tower-type units to venturi-type scrubbers
with pressure drops up to 40 inches of water.

Existing State or local regulations in the United States tend to regulate sludge incinerator emis- |
sions through incinerator codes or process weight regulations.* Many State and local standards are - :
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Table 1.—S/udge inciferator facility A,: Summary of resufts V
Ay Scred Fer

Run number
{tem Average
1 2 3
Date ... e e, 1-11-72 1-12-72 1.12-72
Testtime, Minutes . ......... ... ..t 108 108 108 108
Furnace feed rate, ton/hdrysolids ....................... eeaen 0.550 0.560 0.560 0.557
Stack effluent:
Flowrate, dscfm . ... ... ... .0 iiiiiiinnnnnnnnnnnnnn. 2,880 ; 2,550 2,660 2,700
Flowrate, dscf/ftonfeed ......_...........ccccouuunnii.. 314,000 | 273,000 | 285,000 | 291,000
Temperature,°F ....................... e, 59 59 59 59
Watervapor, volume % ... ........o0umur . 193 1.92 2.23 203
COz, volUME B dry . ... ..o, 12.8 12.6 11.5 12.3
Oz.volume % dry ... ......iiiiiieni 48 4.7 6.4 5.3
CO, volume %o dry ... ...oie e, 0 0 0 o
. SO, emissions, PPM . . ... ... <03 <0.3 <0.3 <0.3
NO, emissions,ppm ........................ reeaeaennn 42 5.7 6.4 54
HCl emissions, ppm ................. ..., e teee .. <3.8 <29 <4.1 <3.6
Visible emissions, % 0Pacity . ............iiiiiii <10 <10 <10 <10
Particulate emissions:
Probe and fiiter catch:
gridsct ..., et eeteaae .. 0.024 0.005 0.004 0011
. L L 0.023 0.005 0.004 0.011
L 0.583 0.116 0.099 0.266
Ib/tonoffeed ..............iiiiiiiiii 1.06 0.207 0.177 0.481
Totat catch:
gridscf . ... Peceanen 0.032 0.007 0.010 0.0163 ﬂ‘ e
e 0.031 0.007 0010} 0.016 oL
b/h ... Set e ieseceee e te it eaeeennn, 0.779 0.160 0.227 0.389
Ib/tonoffeed ..................... e, 1.42 0286 | 0405| 0.704 /7 -r{“‘f/

Was -~
Note.—dsctm indicates dry stanoerd cubic feet per minute; dsct indicates dry standard cubic feet; act indicates actual cubic
feet,

Source: Background Information for Proposed New Source Performence Standerds, EPA Report APTD-13526, June 1973, . l b‘
vol, 2, appendix. Sr

corrected to a reference base of 12 percent carbon dioxide or 6 percent oxygen. Corrections to
CO, or O, baselines are not directly related to the sludge incineration rate, because of the high per-

\ centage of auxiliary fuel required. In some regulations, the CO, from fuel burning is subtracted from
- the total when determining compliance.





