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I. ABSTRACT -

An emission test brogram was conducted at the Stratford Wastewater
Treatment Plant in Stratford, Connecticut from July 29 thru 31
inclusive. The purpose of the program was to determine compliance,
with the applicable State of Connecticut air pollution codes, of the
bParticulate and gaseous emissions discharged from the scrubber/after-
burner system which services the incinerator. The scrubber/after-
burner system was designed and installed by Envirotech Systems,
Brisbane, California.

Sampling was conducted for particulate, NOx, CO and total hydro-
carbons in accordance with Connecticut requirements.

Test results indicate the following emissions based upon the average
of three test runs for each compound.

Compound Average Emission
0.055%
Particulate 0.0568 gr/scfd @ 12% co,
NOx g// 208 ppm
co {100 ppm
Total Hydrocarbons 28.2 ppm as propane

A complete listing of the more salient test results has been tab-
ularized in the following section. All raw data and calculation
work sheets have been included in the Appendix Section of this
report.
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II. SUMMARY OF RESULTS

RUN NO.
DATE

STACK GAS DATA

VELOCITY (FT/MIN)
TEMPERATURE (°F)
PRESSURE ("HG,ABS.)
FLOWRATE (ACFM)
FLOWRATE (SCFMD)

% ISOKINETIC

GASEOUS EMISSION DATA

co, (%5)

02 (%)

N5 (%)

HS0 (%)

EXCESS AIR (%)

NOx (PPM)

CO (pPPM)

TOTAL H/C (PPM AS PROPANE)

PARTICULATE EMISSION DATA

GR/ACF
GR/SCFD
LBS/HR

GR/SCFD @ 12% coz

TABLE I

1l

7/30/74

4149
495
29.93
13,020
6,688
95.4

7.45
10.10

82.45

7.48

86.

203

{100

33.1

0.0172
0.0333
l.92

0.0537

2
7/31/74

4070
504
30.02
12,780
6,515
98.5

7.50
9.70
82.50
7.54
80.3
214

<100

26.5

0.0211
0.0415
2.31

0.0637

3
7/31/74

4039
516
30.02
12,680
6,396
95.8

7.50
9.70
82.50
7.39
80.3
208

<€ 100

25.1

0.0165
0.0325
1.77

0.0500
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III. DESCRIPTION OF OPERATIONS

The incinerator is a multiple-hearth furnace which is 16 ft. 9 in. in
diameter and has 8 hearths. The temperature in the furnace is regulated
by North American burners (burner manufacturer) which are located on.
hearths 2,3,5,6, and 7. The total burner system has a maximum capacity
of 12,460,000 BTU/hr and consumes either 9134 CFH of natural gas

or 60 GPM of No. 2 fuel oil. The furnace is designed to burn 7500

1b/hr of a mixture of primary and secondary sludge and on an inter-
nittent basis 500 1b/ar of scum-grease.

SLUDGE & SCUM

80 % Moisture
60-70 % Volatile Solids (Dry Basis)
55.8 % Carbon ( Volatile Basis)
8.2 % Eydrogen (Volatile Basis)
31.0 % Oxygen (Volatile Basis)
5.0 % Nitrogen (Volatile Basis)
11,000 % BTU/1b Heating Value (Volatile Basis) Sludge
17,000 % 37U/1b. Heating Value (Volatile Basis) Scum

FUEL
NATURAL GAS ' NO. 2 FUEL OIL
75.1 % Carbon : 86.1 % Carbon
23.0 % Hydrogen 13.2 % Hydrogen
0.0 % Oxygen 0.0 % Oxygen
0.9 % Nitrogen 0.1 % Nitrogen
0.0 % Sulphur 0.6 % Sulphur
0.0 % COy 0.0 % co
0.0 % Ash 0.0 % as
22,800 BTU/1b Heating Value 140,000 BTU/gal Heating Value

The conbustion air for the sludge and/or other components of the
waste introduced into the system through manually operated air ports
is located at various hearth levels so that 50% excess air on the
volatiles is maintained.

As the sludge is burned, a relatively large amount of gases is produced.
Wnat remains after combustion is a sterile ash which is transported

Lo another location by suitable means. Along with the gases produced
from the combustion of the sludge and auxiliary fuel(if any) is
Parcticulate matter.

This pazticulate matter is passed through a scrubbing system which
removes the dust particles. The resulting effluent gas stream then
conforms to the local air pollution regulations.

The scrubber is an impingement type using a total of 375 gpm of
water for scrubbing the gases. The scrubber has an outlet volume

-3
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III. DESCRIPTION OF OPERATIONS (CONTINUED)

of 6,436 Acfm (max.) @ 115°F with a differential pressure of 9%
wc at design conditions. The inlet dust loading (design) is
6161bs/10001bs flue gas (dry).

The induced draft fan is rated at 24" static pPressure @ 7090 ACFM
@ 115°F and O ft. above sea level at operating conditions.

The flue gas exiting the scrubber is conveyed through a heat
exchanger/afterburner system which raises the discharge temperature
from 115°F to 500°F. The afterburner system is rated for a
maximum capacity of 1350 CFH of natural gas.

All the required operational data has been included in the following
tables.
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IV. PROCESS DATA
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V. GENERAL SAMPLING METHODS - APPARATUS AND PROCEDURE

A. QAPPARATUS - EPA METHOD 5

The sampling train consisted of & five foot probe, cyclone bypass,
filter, four impingers, vacuun burp, gas meter and flowmeter as
illustrated in Figure 1. The stainless steel, button-hook type
prode tip (1) was connected to the probe by a stainless steel
cotpliang {2). The probe (3) was a 5/8 inch 0.D. medium wall Pyrex

giass tube with a ground ball joint on one end. The probe was
loga:ithmically wound from the entrance end with heating tape and
4 temperature seasor was attached to monitor probe temperature
during sampling. The heating tape was connecied to a variable
transforxmer to maintain a Gas temperature of 250°F in the probe.
The glass tube was wrapped with fiber glass tape and encased in a

- stainless steel casing for protection. One end of
Sing has a nut welded to it for connection to the stain-
ling. The probe was connected to the cyclone bypass (4)
Sy means of ball and socket joints. All glass to glass connections
are aade using ball and socket joints. The cyclone bypass was
coanected to a very coarse fritted glass filter holder (5) which
~0lds a tared glass fiber Liiter. The cyclone bypass and filter
nolder were contained in an electrically heated enclosed box (6)
which was thermostatically Saintained at a ninimum terperature of
250°F <o preven:z water condensation. Attached to the heated box
was an ice bath (7) containing four impingers connected in series.

The Zirst inpinger (8) recelves the gas stream from the filter,

This impinger is of %he Greenburg-Smith design modified by replacing
the tis witk a 1/2 inech I.D. glass tube extending to 0.5 inches

from the bottom of the flask. This inpinger was initially filled
witn 100 milliliters of distilled water. The second impinger (9)

is oI the Greenburg~-sSmith cesign and like the first was initially

ta 100 milliliters of distilled water. The third impinger
S ol the Greenburg-Smith design modified like the £first and

was left dry as a carryover trap. The fouxth impinger (11) is also
ciieg Greenburg-Smita and contained 300 grams of silieca gel.

Sourth impinger “he effiuent strean flows through a check
(13); flexible rubber vacuun tubing (14); vacuun gauge (15):
& needle valve (16): a leakless vacuum pump (17), rated at Tour
cubic feet per minute at zero inches of hercury gauge pressure and
Z2ero cudbic feet per minute at twenty-six inches of mercury gauge
pPréessure, and connected in parallel with a bypass valve (18)s ang
& dry gas meter rated at oae cubic foot per revolution (19) which
compensates the gas volume for temperature to 70°F. & calibrated
orifice (20) completes the train and was used to measure instantan-
eous Iflow rate. Temperature sensors are used to measure stack,
Probe, hneater box, first impinger inlet, fourth impinger outlet and
gas neter temperatures. Velocity pressure and orifice pressure drop
were measured by Magnihelic gauges (21) which are represented as an
inclined manometer in the illustration.

-13-
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B. PROCEDURE - EPA METHOD 5

Particulate sampling was conducted from two test ports located about
three feet above the roof level. This position corresponded to eight
stack diameters downstream and two upstream from any flow disturbance.
The test ports were located at 90° to each other and twelve points were
chosen for sampling, for five minutes each, pursuant to EPA Method 1
Procedure. The distances from the inside wall of the stack to the

sampling point, calculated as per EPA Method 1 Procedure, were as
follows.

Point No. Distance from Inside wall (")
1l 1.06
2 3.53
3 7.08
4 16.92
5 20.47
6 22.94
~15=
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Figure 71
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VI. ANALYTICAL PROCEDURE

A. PARTICULATE

The filter discs were previously dried, desiccated and tare weighed
and the tare weights recorded. Upon return to the laboratory, they
were again dried, desiccated and weighed to the nearest 0.1 mg.

The difference in the two weights was recorded as the amount of
collected particulate. The probe and front half wash acetone
solution was quantitatively transferred to a tared beaker and

dried under an IR lamp. The difference in weight of the beaker
with and without residue was recorded as the amount of Particu-
late in the wash. This was combined with the weight of the filter
catch and reported as the total weight of collected pParticulate.

B. HYDROCARBONS

Total hydrocarbon analysis was conducted at the job site using a
Scott - Model 215 Total Hydrocarbon Analyzer with heated line

sample gas, span gas and Zero gas flowrate through the elect-
Iometer. Hydrocarbon free air, purchased from and analyzed by

the Air Products Company, was used as the Zero gas and the com-
bustion air for the hydrogen flame. The calibration or span gas
used was a mixture of 515 bpm propane in nitrogen, purchased from
and analyzed by the Matheson Company. The fuel used was a mixture
of 40% hydrogen and 60% argon purchased from and analyzed by the
Matheson Company.

C. CARBON MONOXIDE

Carbon monoxide was to be analyzed from 250 ml grab flasks. At

the time of analysis it was found that a8 minimum of 2 liters was
required for NDIR analysis. Accordingly, the state DEpP was notified
and permission was granted to use hydrogen flame chromotography

to perform this analysis. Figure 3 illustrates the collection
system.

D. OXIDEsS OF NITROGEN

Nine grab samples were collected in accordance with EPA Method 7
- Procedure (see Figure 4). Two liter round bottom flasks, contain-
ing 25 ml of a dilute sulphuric acid-hydrogen peroxide absorbing
solution, were initially evacuated using a vacuum pump. The
sample was then slowly aspirated (30 seconds) from the stack

into the flask through a heated glass lined probe. After
collection,of the sample, the flask was vigorously shaken for

-17-
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D. OXIDES OF NITROGEN

five minutes.and was allowed to stand for 24 hours to completely
absorb the NO_. After the 24 hour period, the flask was again
shaken and th& final bressure recorded. The sample was then
transferred to a container and neutralized using NaOH. The
sample was then analyzed using the phenoldisulphonic acid method.

E. CO, and ©

2 2

Samples for orsat analysis were collected by traverse through a
sampling tube attached to the particulate sampling probe and aspir-
ated into leveling bottles as illustrated in Figure 5. :

-20=-
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REPORT NO. ' | PAGE OF PAGES
. SOURCE TESTING CALCULATION FORMS

" Test No. - ~ No. Runs

Name of Firm !a.a( W»ﬁ Af-%:&‘:w«o
Location of Plant m(l, &'v\m

Type of Plant_Aﬁy_.‘_)%L //Lufw

Control Equipment WﬁM/Ww /<£‘—IA1’:M

Sampling Point Locations M J) (»ULJ' /{/,c/u./vfl.,b/ 4/ t‘/fu/l/w(/l, JM

Pollutants Sampled P@JAJ’U

Time of Particulate Test: '
Run No. l Date 7/3‘0,74 Begin | L4LLe End |/ Lg;
Run No. L Date 7 /§ ) I7LF Begin |13 ' End 1319
Run No. D vate  7/31 |74  segin 115 End {477
. PARTICULATE EMISSION DATA
tun No. ' i ‘ i . 2 . 3
Ph_barome+ric oressure, "He Absolute QQQO Q*qqq ‘ :Lq qq
. | |
Pm orifice pressure drop, "HzO .75 .75 -7
Vm volume of dry gas sampled 2@ meter
conditions, ft.3 LLi-70 1L} -Fo 39.93 |
Tm Average Gas Metew Temperature, °F 70 7 0 70
i
Vm  Volume of Dry Gas Sampled @ Stand a”dg :
std. conditions, ft.3 gj.72 ) .qL Lo.0L
Vw Total “20 collected, 'n_'!.., Impingers g
& Silica Gel, : 7/1 72‘2- . 107“1" i
y , i
: i
Vy - Volume of Water Vapor Collected !
Zas ft.3 @ Standerd Conditions® 3*37 3'”-7-L , 3"? J .

* 70°F, 29,92" Hg.

© errmaa— — e "



PARTICULATE EMISSION DATA (cont'd)

"Run No, [ 2 3
%M - % Moisture in the stack gas by volume 7481 7.5 7,39
Ma - Mole fraction of dry gas .-9;{ 925 . 2L
% C02 248 | 2.0 | 2. PO
% 02 lo-1lo | 9.70 | 9.70
% N2 $uC | 22.50 | 225D
M W g - Molecular weight of dry stack gas qupi LG L 29. 64
M W - Molecular weicht of stack gas 292312874 |28 7y
A Ps - Velocity Head of stack gas, In, H20 — _— —
Ts - Stack Temperature, °F L5 5044 | STL
V2 PoX (T5T560) AL640[QL1SL | 27914,
P - Stack Pressure, "Hg, Absolute %QQ?, 30.02|%0.02-
- Vs - Stack Velocity @ stack conditions, fpm ) yq Lo | L4039
As - Stack Area, in.? 4L $a FAP)] AYY) '
3 S dan Contitions, wscew 1488 | esis| ¢39e
T+ - Net Time of Test, min. Lo Lo - o
Dn - Sampling Nozzle Diameter, in. 25 |1 .25 1125
%1 - Percent isokinetic 9{4 qg: qg‘?
" T e, crelone 904 | na.q|gus
mt - Particulate - tbtal, mg. - i R—
T e rives: apaer SYelene. 10333011 | .00
, Cap - Particulate - +total, gr/SCF — - -
\'Cat - Particulate - probe, -cyclone, and 017} ,bg_” -O”-\Y

filter gr/cf @ stack conditions




REPORT NO,

Page

of

PARTICULATE EMISSION DATA (cont'd)

Pages

Run No.,

2

(S V)

Cau - Particulate, total, gr/cf

am— P 3 ———
@ stack cond,
C.,, - Particulate, probe, cyclone, -
av and filter, lb/hr, ,'9)» 2‘3 / /e £ 7
Cax - Particulate - total, lb/hr, — e —
%EA - % Excess air @
sampling point yé é 80 ‘?) (?0 '3

* 70°F. 29.92" Hg.
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JOB NO

Date__ 7 /:5 O/ 74

Plant W’L&(
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Sampie Collected 3y M

Run No.

(=S

| SO

1555‘

1615

/6 S0

.
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70

::‘iask_ Numoer l 2 2 : 4 S—
i Veolume of flask less
: correction (liter) o2 | 2047 | 2A0¥¥| 20381 2033
J -
{ Zressure belore sampling
|7 se- | 23.2 1 23-4-123.1 1233 ]23.0
i i
! Dressure after sampiing i ,
! S T A @ ¢ .
| in Hg. | 3.0t 1:513.) |1 3.
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f - Flask Temperature, OF
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2:031[2.047 : ~
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. 23:2123.4123.) | 233|230
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ppm NO7 4
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pEm N0, = 29.63 x mg ’NOZ X (Tr + 460)

Ve X (P - Pg)
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Date Pt | | Py | ey
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bov |55 'Sél—{- 838
Tf - Flask Temperature, OF
70 | 720 | 70 | 70
Vg - Flask Volume, liters
AR Y
P; - Initial Flask Vacuum, "Hg.
§ 2P 19230123, 230
Pg -~ Final Flask Vacuum, '"Hg,
3-1 13.61).< | 3]
ppm NOp
235|214 | 20| 207
29.63 x mg NO» X (Tr + 460)
ppm NOp = :

VE X (Pi - Pg)
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