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Introduction

Menry Souther Laboratories was retained by The Metropolitan
District Commission to perform compliance tests at their sludge

incinerator located on Braimard Road, Hartford.

A source test plan was submitted im April, 1981 and accepted
by the DEP. The tests were conducted on May 5, 1981 by Thomas C.

Tirone, Technical Advisor for The Heary Souther Laboratories.

All data for the incinerator was monitored amd recorded by
MDC personell. Mr. George Miller was the Conmecticut DEP engineer on

site to momitor the testing.



2.0

Conclusions

The average emission rate, corrected to 12% CO according
2
to the New Source Performance Standards, Subpart E for incimerators,

was 0,042 grains per dry standard cubic feet.

The DEP emission limitation for incinerators is 0.08 grains

per dry standard cubic feet corrected to 12% CO .
2



3.0

Test Results and Discussion
M -

-

The results of the tests of the MDC sludge incinerator for
particulates are summarized in Table 3-1. The average particulate

emission was 0.042 gr/dsct corrected to 127 CO .
. 2

During the testing period, the incimerator average feed rate

wag 8 tons per hour which is the normal operating condition. -‘55;"““—"
Incinerator data sheets taken during testing are in Appendix A,

Inspection of the bypass damper was made during testing to insure

it was positively closed.

Cas samples were taken on the inlet of the scrubber to check the
percentages of combustion gasses to allow for correction due to absorp-

tion of CO in the scrubber water.
2
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Test

Filter Weight

Mg.
44.9

19.8

33.7

LAB DATA

Probe

Wash
6.9

10.4

6.5

Total

51.8
30.2

40.2
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CALIBRATION DATA
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- 'Metropolitan District Commission

Sludge Incimerator =

No. Noizle Calibrations -  Inches
N-1 0.1900
¥e2 0.2530
N-3 0.3780
Nk 0.5050

Pre=-Test Filter Weights

No. Wgt, grams
00036 0.1920
00035 0.1940
00034 0.1913
00032 0.189%

00030 0.1926
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APPENDIX C

SAMPLE CALCULATIONS



IS

1. Allowable Leak Rate

La = 0.02 cfm or 0.04 Vm total ° which ever is less.

T"total

0.04 V, m total = 0.04 x

Ttotal

La = /V/ﬂ' cfm

2. Correction for Excessive Leak Rate

1p = cfm

1f Lp > La use Vmc total in place of Vm total in all subsequent
equations.

vmc total m total = (Lp - La) Tt tal

. 3
nc total ﬂ/ﬁ = ) fr

3. Volume of Sample Measured .by Dry Gas lMeter, Corrected to Standard Conditions

T AH av
a total (std) ~ " total Y( std + 460 ) Tbar "' 13.6
m avg + 460 std

] o G2
m total (std) = )/éaéxl.ol (68 : 223) ': ‘I29.<‘;213.6

vm total (std) = Jf),gg_ dscf

4. Moisture Content of Duct Gas ¢

Z H,0 = 0.04707 (V1 + Vsg)
Vo total (std) + 0.04707 Vp + V)

x 100

% H,0 = 0.04707 (5+ 14 ) 100
4L+ 0.06707 (54 )"

ZH0 = b/(p




5. Molecular Weight of Stack Gas

-
(0-44 x 2 €02)+(0.28 x 7 C0)+(0.28 x % N3)+(0.32 x {1 10(2) >+ 0.18 ( % Hp0 )

-

(0.44 x 3.4 )+(0.28 x C )+(0.28 x S, (40350 x [ (.0) (1 ——l-IO—OL>+ 0.18 (.56 )

Hs = 11757 1b/1b-mole

6. Average Duct Gas Density

- Ps avg
= 0.0458 x Ms( bar + 13.6 )

Ts avg + 460

Dst

- /¢
= 0.0458 x'p«»/( Jo, + F—(f_)

'}L‘f + 460
- 3
Dst C"C‘ ('lf 'bS/ft

' 7. Excess Air

292 - 0.57¢co
EA = 100 [0.264 % Ny - (% 0, = 0.5% CO)]

. o Iz - 0.5 x ¢
EA = 100 [o.zea x&p- (/G - 0.5 xd)]

EA = r}c;j_o 4

B. Average Duct Velocity
T
V_ = 5129.4 C_ (/AP)avg / S avg + 4h0
s p ? (P + P ) .
bar s avg Mg
13.6
v, = 5129.4 x. 34 x4 LA
. - I Sy
¢ +
(ﬂ"' 13.6) 2757

= /(’ ,,"l-{;..'/i-ft/min



9. Duct Volmnett—:l"c Flow Rate
Q=V, xA
Q = i¥%xx /9.¢
Q -33/(%. Sacfm
v

10. Duct Volune.tric Flow Rate, Corrected to Dry Standard Conditions

Ps_avg
A'S

Q.. =Q (1_ z H20 (Tstd + 460 (Pbar + 13,6 )
std 100 Ts avg + 460 Ps:d

-.JjO
- sl 68 + 460 £51 +13.6
Qea .53}L9,> (1' 100 ) (/3@3 + 460 ( 29.92
4" ;ﬁ;cgcg dscfm

11, 1sokinetic Factor

- 2267 (Ts avg + 460) (Vm std)
P % 1,0
savgl V. x T (Dn) x 0.7854
(Pbar * 13.6) s total (' 160 )( 144 )
L 5.67 (/XF + 460) ( 479y
(33)' 13. 6)&3 /é( oo ( T

144
0. *

12. F - Factor

F=10(3.647 H + 1.532 C + 0.577 S + 0.14% N - 0.467 0)
GCV .

Fe1003.64 x  +1.53x . +0.57 « +0.14 x -0.46 x

F= Vl//ﬂ/DSCF/MM BTU



13. Actual Particulate Concentration

g zH20
¢ - 0:01563 x Mn (Tea + 460) (Bar + 13 2oy s )( ! - ic0
Vsea Tavg + 460 Pstd
/ .
c - 0:01543 x (68 + 460) ( + 13%8) ( 1- 100)

+ 460) (29.92)

C= "’",9' grains/acf

14, Particulate Concentration, Corrected to Dry Standard Conditions

C = 0.01543 x Mn

s v

m std
okl
ey

Cs - 01017 grains/dscf

('.’s = 0.01543 x

15. Particulate Emission Rate

ER = 0.008571 x Cs x Qstd

ER = 0.008571 x x

ER = ’V//}' lbs/hr.

16. Particulate Emission

. 20.9
E = 0.0001429 G x F (20_9 — .,)

20.9
E 0.0001429 x x (Z—(JT—_——-—)

E= A//ﬂ 1bs/MM BTU '

17. Particulate Concentration Corrected to Dry Standard Conditions and 12% co,

- 12
CS @ 121. COZ ?.,—C-c-);— X CS )

-~

12
C, @ 12X co, =
s 2 lj’ L

Cs @ 127 co, = . C 5({ grains/dscf Q2 12% COZ

¢



. Calculation of Adjusted CO2 Values

G0 . o, 3]

Where: *

(ZCOz)adj is the adjusted outlet CO, percentage

(Z(:Oz)d:l is the percentage of CO, measured before the
scrubber, dry basis

(IEA)i is the percentage of excess air at the inlet

(ZEA)o is the percentage of excess air at the ouflet
and: .

- 7-02 - 0.57. CO 100
REA =| 5 26478, = (%0, - 0.57C0)
ZN; = 100 - %0, - XCO - %CO2

Where:

%Z0,, %CO, and %CO> are the percent oxygen, carbon monoxide, and

i carbon monoxide, and carbon dioxide by volume (dr§ basis) respectively.

ands

Cin = 12 ¢

12 © (x7co,) adjy.

Where:

C12 is the concentration of particulate matter corrected to 12 percent
Co,
C 1s the concentration of particulate matter as measured by Method 5
)
C = (mg particulate) (15.43 grains/gram) (Iéﬁag
Sample Volume (DSCF)

The sbove equations, taken from the New Source Performance
Standards, Subpart E - Staendards of Performance for Incinerators,
detail the celculation procedure for incinerator emissions. Table

F-1 presents the raw orsat dats used to calculate the ¥ excess air
at the inlet and outlet of the scrubber.



Z2ZEA In

% EA Qut

% CO Adj.
2

% CO AdY.
2

Test No. 1

Inlet

Outlet

Adjusted CO2 Level for Test No. 1

100 x 13.6

100 x 16.0

5.2 x 3100 + 173.6)
100 + 303

3.6

co 0 N
2 T
5.2 13.6 81.2

3.4 16.0 80.6

173.6

303 2



APPENDIX D

DEP DATA FORMS



PR P | f%{LE“{L}}7~ fesl Report Dalee Torvm gl 4
* ' P.ocess Information: SEWAGE SLUDGE INCINERATORS

I. Results _ : o TEST NUMBER

. = 1 2
1. Particulates (1/1000 1b) — g ‘ /%Zéé
(gr/SCF @ 123 COy) . 0:056 Q,QQQ_ @@3_ Avg. @9/(9

II. Description

1. Maximum Feed Rate (lb/t-rr) _ 7 L/ T nf[’/_//-/l-' A
© 2. Normal Feed Rate 7 ol ve L
3. Method of Feeding J3= e Yrer tonue oL
4. methoa of Stoking R e in L
5. Fuel:

maximum firing rate (gal/hr, CFH)

type - ultimate and proximate analysis \/ FLJ’ >/ gi§3-g

- — —— e ————

6. Dampers:

method of activation /9 [;o o u*:~‘_.,____
. P - O | ! 7\}- ’ r-
location SucTion e tdwe y e T 7oy

1I1. Operating Parameters During Test

1. Actual Burner Firing Rate (gal/hr, CFH) :7_>;3;1"¢;_Ejff. .
2. Material Incinerated:
. % moisture __._.;;j_f?ﬁg e
feed rate (1b/hr) ¢ . ’74/ T u{/; L
incineration outlet temperature (s) (°F) A

IV. Normal Opérating Times
1. Hrs/Day Ty

2. Days/Week

3. weekg/Month “"-.ié--...
4. Shut Down Period PR
. (If Applicable) .
ANY ADDITIONAL INFORMATION AVAILABLE: -

THIS FORM MUST BF COMPLETED AND INCIUDED TN FINAL RFPORT



LT +_ 3100 21—

~ontrol Equipment InfSrmation: SCRUBBER

Test Report Data Form #2-5

I. Description .

1. Scrubber Type I’mh,;..yg mc...lL 7:;7

e (e.g. cyclone, orifice, mechanical, v v

venturi, packed tower) :
2. Maximum Gas Volume Capacity (CFM) 5 3 ocvo Kc/ling
3. Scrubber Diameter (Ft) /o’
4. Manufacturer c £ /7
5. Model Nurber 292 p

‘11, Operating Parameters
1. Inlet Gas Temperature (°F) /8U” 2
2. Outlet Gas Temperature (°F) '7..‘S°° /=

: ;Y 3. Gas Pressure Drop Across Unit ot

- (In. Hy0) A
4. Outlet Gas Flow Rate (CFM) 30 Poo PCEM
‘ 5. Fan Horsepower [/ SO

6. Liquid Flow Rate (GPM) /90 5Py
7. Injection Pressure (PSI) 10 PV

III. For Packed Tower Scrubbers:
1. Type of Packing n////,‘—
2., Packing Depth (Ft)
3. Per Cent Free Volume of Packing
4. Packing Surface Area (Ft2) V

ANY ADDITIONAL INFORMATION AVAILABLE:

THIS FORM MUST BE COMPLETED AND INCLUDED IN FINAL TEST REPORT.

LAa Ral



1

K r.r.7. # [COIQ"

I.

II1.

III.

Test Data - ’
(Particulate - E.P.A. Method 5)

l. vVolume Water Collected (ML):
impingers
silica gel

2. Meter Volume (Actual Cubic Feet)
3. Avg. Meter Temperature (°F)

4. Stack Pressure - Absolute (IN. HG)
5. Avg. Orifice Press. Drop (IN. HZO)
6. Pitot Coefficient

7. Stack Area (th)

B. Nozzle Diameter (IN.)

9. Avg. Stack Temp. (°F)
10. Atmospheric Press. (IN. HG)
11. Total Test Time (Min.)
12. Heat Input (MBTU/HR)
13. Total Particulate Collected (MG)
14. Avg. Stack Temperature (CF)
15. Avg. Velocity Press. Drop (IN. H»o0)
ORSAT Analysis:

per cent COp

per cent O,

per cent CO

Moisture Content (Per Cent H50)

Test Report Data Form #1-7

TEST NUMBER

1- 2 3
ST A 39
2 ST Y
sl G 534,
be_ A ¥
Doy B Fo9
__'72 /;34 r?l

Y

2504

[l

/e

253

/28
30l
9
/5

AS3 .253
130 /39
:)pt[ %’ {

Qe
s

Vo 2
P/

3.4

9%
Mp
30,3

.-

Ik
3l

/333

25

30 32

(R

/WSS

_f{Lél__

45 47

?

) SR AR





