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I. ABSTRACT

On January 23rd and 24th, 1974, York Research, an independent
congulting firm in the environmental field, hegan a serles of
emission sampling tests at the Willimantic Sewage Treatment
Plant in Willimantic, Connecticut. :

The purpose of these tests was to determine compliance with
Connecticut Staste Regulations for particulate emissions from
an incinerator. NO,, S$0,, hydrocarbons and CO were also tested
per a State reyuest. '

The Connecticut State Regulations as specified in "Administrative
Regulations", Department of Environmental Protection, Abatement
of Air Pollution, May 23, 1972, Page 14B, Sectionm 19-508-18
"Control of Particulate Emissions"™ subsection (C) (3) (1)
"Emission Standards. Particulates" states:

No person shall construct, install, use or causee to
be used any new (constructed or modified after June

. 1, 1972) incinerator which will result in particulate
matter in the effluent in excess of 0.08 gr/SCF (0.18
gm/NM3) corrected to 12% COz, maximum 2 hour average.
No person shall use or cause to be used any existing
incinerator which will emit more than 0.4 lb. parti-
culate/1000 lbs. of flue gases adjusted to 50% excess
air. '

The following Table gives the results of the scrubber outlet
sampling in terms as used in the Connecticut State Regulations.

Particulate Test gr/SCF (12% C03) 1bs./1000 1lbs. (Flue
Gas @ 50 excess air
1 .137 .155
2 .208 ‘ . .198
3 ~.264 : .252
Average .203 +202
State
Limitations ‘ .08 gr/sSCF .4 1lbs/1000 1bs.
(12% €05) (Flue Gus @ 50%
Excess Air)

STAMFORD, CONNECTICUT

YORK RESEARCH CORPORATION
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II. SUMMARY OF RESULTS
PARTICULATE
Test 1 2 3 Average
Date 1/723/74 1724/74 1724/7y4 -
Time 1450-1650 1137-1323 1520-1721 -
% Moisture (Gas) 11.10 11.12 11.31 11.18
% Coz 3-8 2.8 2‘8 3.13
% 0o 14.4 14.8 4.8 14,7
% CO 0.2 0.4 0.4 0.33
% Na 8l1.6 82.0 82.0 81.9
Stack Temp. (°F) 143 128 136 136
Stack Velocity :
(FEM) 2273 2150 2384 2269
Stack Volume
(SCFVD) 5568 5473 5978 5673
gr/SCF .0y3s .0u8s .0616 .0512
gr/ACF .0339 .0393 049l .0yos
Lb./Hr. 2.08 2.27 3.16 2.50
*gr/SCF @ 12% CO3 .137 .208 .264 .203
**Lb/1000 Lb. Flue
gas @ 50% ix.air é%gs é&?s éﬁgz é5223
xcegs Adr .
***.féeg Rate #oheir. 1.93 1.82 3.10 2.28
*The State limit for new incinerators is .08 gr/SCF @ 12% COy
**The State limit for existing incinerators is .40 Lb./1000 Lb.
Flue Gas @ 50% Excess Air .
*%%Thege readings are juestionable due to problems encoﬁntered
with the scale.

STAMFORD, CONNECTICUT
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PROXIMATE
w
Test 1 2&3 283
Drying Temperature 100°F 105°c  100°F  105°C
Date 1/23/74  1/23/74 12u/74  1/24/74%
(F[,z Moisture (%) 79.72  80.66 81.51  83.41
‘ Volatiles (%} @ 600°C 14.00  13.66 12.30  10.93
Ash m 5.12 4.62 5.06 4.60
Fe (%) 0.89 0.83 0.88 0.83
Ca (%) 0.27 0.23 0.25 0.23
BTU/Lb. (Dry) 8126 80s8 7933 7675
ULTIMATE
SLUDGE ENALYSIS
Teat 1 2-3
% Carton (Dry). 37.33 38.29
% Hydrogen (Dry) 5.57 5.36
% Nitrogen- (Dry) 3.09 2.17
% Oxygen (Dry) 21.91 19.49
% Sulfur (Dry) 717 713
% Sulfur (As received) .099 .107
% Combustibles (Dry) 68.61 61.63
% Combustibles (as 10.10 9.71
received)
% Hexane Extraction(Dry)87.59 87.79
% Hexane Extraction (As 12.12 13.71
received)
ASH ANALYSIS
Test 1-2-3
Date 1.23, 24-74
Moisture (%) 0.07
Volatiles (%) 0.62
SCRUBBER WATER ANALYSIS
Test 1-2-3
Date 1-23, 2u-74
pH 7.01
Suspended Solids 21.95 mg/liter

YORK RESEARCH CORPORATION

STAMFORD, CONNECTICUT
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DESCRFPTION OF OPERATIONS

The incinerator is a multiple-hearth furnace with six (6)
hearths. The temperatures in the furnace are regulated by
burners located on hearths 2, 4 and 6. The furnace is de- .
signed to burn 8000 lb./hr. of a mixture of primary and second-
ary sludge. '

As the sludge is burned, a relatively large amount of gases are
produced. What remains after combustion is a sterile ash which
is transported to another location by some suitable means. Along
with the combustion gases produced by the sludge and auxiliary
fuel (if any) is particulate matter. This particulate matter is
passed through a pre-cooling chamber and a scrubbing system
which removes the dust particles.

The scrubber is an impingement type using 300 GPM total water
for adequate scrubbing of gases. The scrubber has an outlet
volume of 7160 ACFM (maximum) @ 120°F with a differential
pressure of 6.5 W.C. at the designed scrubber outlet volume
with a design outlet dust loading of approximately .03 gr./
standard dry cubic foot exhaust gas.

The exhaust gases are moved through the entire system by an
induced draft fan located between the scrubber outlet and the
stack, and designed to move 8000 CFM at 120°F (See Figure #1l).
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SAMPLING LOCATIONS - PORTS

Particulate sampling ports at the outlet were located in accord-
ance with EPA guidelines. The sampling ports were located so
that -the distance to nearest interferences upstream (6 duct
diameters) and downstream (1.5 diameters) were far enough away
as not to ‘cause any undue turbulence in the gas flow (Figure #2).

YORK RESEARCH CORPORATION [£1Y  STAMFORD, CONNECTICUT
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SAMPLING LOCATION - TEST POINTS

The round 23.I/2" ID outlet stack had two ports at right angles
(90°) for twenty test points (ten at each traverse).

The test points were sampled for five minutes each. The location
of each test point was determined from EPA specifications (Figure

#3).

—
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III. GENERAL TEST METHODS

Particulate Sampling Train - EPA Method §

The sampling apparatus consisted of a five (5) foot probe, cyclone
bypass, filter, four impingers, dry gas meter, vacuum pump and
flow meter (See Figure 4). The stainless steel, button-hook type
probe tip (1) was connected by a stainless steel coupling (2) with
ashestos packing to the probe. The probe (3) consisted of 5/8
inch outside diameter medium wall Pyrex glass tube with a ground
balljoint on one end. The probe was logarithmically wound from
the entrance end with 26-gsuge nickel-chromium wire. During
sampling, the wire was connected to a variable transformer to
maintain a gas temperature of 300°F in the probe. The wire wound
tube was wrapped with fiberglass tape and encased in a l1-inch-0D
stainless steel casing for protection. The end of the steel
probe casing does not have the balljoint protruding but has a nut
welded to it for connection to the stainless steel coupling used
to attach the nozzle. The probe connects to a cyclone bypass (4).
The cyclone bypass connects to a very coarse fritted glass filter
holder (5), which holds a tared glass fiber filter. The cyclene,
flask, and filter were contained in an electrically heated en-
closed box (6) which is thermostatically maintained at a minimum
temperature of 300°F to prevent water condensation. Attached to
the heated box was an ice bath (7) containing four impingers
connected in series with glass balljoints, The first impinger

(8) receives the gas stream from the filter. This impinger is

of the Greenburg-Smith design modified by replacing the tip with
a 172 inch ID glass tube extending to 0.5 inches from the bottom
of the flask. This impinger was initially filled with 100 milli-
liters of distilled water. The second impinger (9) is of the
Greenburg-Smith design and like the first was initially filled
with 100 milliliters of distilled water. The third impinger (10),
which was left dry, is a Greenburg-Smith impinger modified like
the first. The fourth impinger (11} is also a Greenburg-Smith
type modified like the first and contained dry silica gel.

From the fourth impinger (11) the effluent stream flows through
a check valve (13); flexible rubber vacuum tubing (14); vacuum
gauge (15; a needle valve (16); a leakless vacuum pump (17},
rated at 4 cubic feet per minute at 0 inches of mercury gauge
pressure and 0 cubic feet per minute at 26 inches of mercury
gauge pressure, and connected in parallel with a bypass valve
(18); and a dry gas meter rated at ..l cubic foot per revolution
(19). A calibrated orifice (20) completes the train and was
used to measure instantaneous flow rates. The three thermo-
meters (12) are dial type with a range of 25° to 125°F. A
fourth thermometer in the heated portion of the box has a range
up to 500°F. The dual manometer (21) across the calibrated ori-
fice is an inclined-vertical type graduated in hundrdths of an
inch of water from O to 1.0 inch and in tenths from 1 to 10 inches.

YORK RESEARCH CORPORATION {iT1} STAMFORD, CONNECTICUT |
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Readiﬁgs Taken
During each run'the following readings were taken at each point:

1. Point Designation
2. Clock Time
3. Dry gas meter readlug (CP)
4, Velocity head (AP in inches water) .
5. Desired pressure drop across orifice (A H in inches of water)
6. Actual pressure drop across orifice (A H in inches of water)
7. Dry gas temperature (°F) gas meter inlet
8. Dry gas temperature (°F) gas meter outlet
9. Vacuum pump gauge reading (in. Hg)
10. Filter box temperature(°F)
11. Dry gas temperature (°F) at the discharge of last impinger
12, Stack temperature (°F)
13. Stack pressure (inches water)

The relationship of A P reading with the a»H reading is a function
of the following variables: :

1. Orifice calibration factor

2. Gas meter temperature

3. % moisture in the flue gas

4. Ratio of flue gas pressure to barometric pressure
5. Stack temperature

6. Sampling nozzle diameter

A nomograph was used to correlate all the above variables such
that a direct relationship between A P and A H could be deter-
mined by the sampler within fifteen seconds and isokinetic con-
ditions maintained throughout the test, :

ANALYTICAL PROCEDURE -~ PARTICULATES

The filter discs were previously tare-weighed and the weights
recorded at York Research's Laboratory. Upon return they were
dried, cooled in a dessicator, then weighed on an analytical
balance. The amount of particulate collected is the difference
in the weights. The probe and nozzle water and acetone wash
solutions are placed into respective tared beakers, evaporated
with an infra-red lamp and the beakers weighed again. The
difference in the weights is the weight of the particulate in
the washes. These are combined with the filter catch as the
total weight of the sample,

i

YORK RESEARCH CORPORATION (5] sramrorp, connecTicw?
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REJEARCH
CORPORATION

PARTICULATE CALCULATIONS

The following are the basic equations used in calculating
final data as found in the final summary.

1. Volume of dry §as sampled at standard conditions - 70°F,
29.92" Hg, ft.

Vmstd o 17.7 x Vg Py + ﬂm;>= rt.3

(T, + 460)

2. Volume of water vapor at 70°F and 29.92" Hg, Ft.3

V. = d = 3
Wggg = 0-0474% X Vy, = FE.

3. % Moisture in stack gas

100 x Vy
oM = gas:%

VI'l'ls-l: d + V‘W

gas

4. Mole fraction of dry gas

Mq = L0O -

5. Average molecular weight of dry stack gas
- (6 CO, x_4Y (%05 x 32; N, x 28
M wd 2 -—--—-100 )+ 2 + 100)

6. Molecular weight of stack gas

MW=MWg x Mg + 18 (1 - My)
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7.

“
i
QUALTY
conmoutn
atseancy 2
COAPORATION

Stack velocity at stack conditions, fpm

V., = 4350 x -  fAPg x (Tq + U60) 1 2 _ o
° \// ° Pg xMW pm

8.

10.

11.

12.

13.

Stack gas volume at standard conditions, SCFM

_ 0.123 x Vg x Ag x Mg x‘Ps

=8
% (Tg + 460) c
Percent isokinetic
1032 x (Tg + 460) x Vp
%I std = %

=
Vg x T x Pg x Mg x (Dp)<¢

Particulate - probe, cyclone and filter, gr/SCF

Can = 0.0154% x Myf
Vm std

= gr/SCF

-4

Particulate total, gr/SCF

_0.0154 x Mt

Cao Vm sta | F/5CF

Particulate - probe, cyclone and filter, gr/CF at stack
conditions

17.7 x Can x Pg x My
= = /C
Cat (To * 160) gr/CE

Particulate - total, gr/CF at stack conditions

_ 17.7 x Cao X PS X Md
Cau = (Tg + 460)

= gr/CE
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N QUALITY

AlsqARCH

COIPQRATION

1Y4. ~ Particulate - probe, cyclone and filter, lb/hr.
Caw = 0.00857 x Cyp x Qg = Lb/hr.

15. Particulate - total, 1b/hr.
Cax = 0.00857 x Cap x Qs = lb/hr.

16. % Excess air at sa;npling point

EAs (% 02} - 0.5 (% CO) o
G.260 (% Np) — (6 0g) 0.5 (R0 * 0

N7, PORTICOLATE CMISsIonS \nd  GRRAWNWS PO STANDARD
B o Bl FooT :;'>RY &-DJU‘-H\-SD_"TO \XYo Oy '

. - " ‘ . ’
GRjxcro @12% €Oz = Canx 22

(-]

1B, PARTICOLATE <SMISSiovd 1A POIUDSDS EMISHIoN
 PER \00O Peuwuds of FLuE &As adndusien To

.So‘fo EXCESS AR
1000 - Cand |oo+¢/oc-.'¢~ x 287 9 \\‘\A
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VELOCITY DETERMINATION

To determine the gas velocity an "S" type pitot tube, manometer,
thermocouple, and a pyrometer were employed (See Figure #5). '

The probe tip was placed at each point shown in Figure #3 and
the " A P" (differential pressure)}, across the front and back
face of the pitot tube, is indicated by the manometer in
inches of Hy0.

The probe is turned at right angles to the gas flow and one
connection to the manometer is opened to atmospheric pressure.
The reading in inches of water ("H,0) is noted as the static
pressure and recorded on the Data Sheet.

The thermocouple junction reacts to the surrounding temperature
by producing a voltage differential. This voltage is read out
directly by a potentiometer in degrees fahrenheit (°F).

YORK RESEARCH CORPORATION [£5) sramrorp, connectictt

A= e 8 e e m e ae *




o .

;¥ REPORT NO.  Y-8300W

PAGE 19

NVELOC\TY DETERMNATION

TUBING ADAPTER

1= W5 T

SONCTION

]

GRS FRoMT

T™ER MO E |

~ TYPE S PITOT tuae/

FlgurT ™ 58
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HYDKGCARBON SAMPLING

The hydrocarbon sampling train consists of (1) a heated glass
probe, (2) a 3 inch coupling, (3) an aluminum box, (4) three
250 Ml hydrocarbon sampling flasks. The flasks are connected
to a manifold with 12/5 ball and socket joints, (5) two 350
watt strip heaters (orie on the bottom of the box, the other in-
side the top cover), (6) a thermometer, (7) the exhaust from
the box to the pump inlet. (See Figure #6.)

A sample is drawn through one flask at a time, for a minute or

two. The valve on the pump end of the flask is closed first,
then the valve on the probe end.

HYDROCARBONS ANALYSIS

The method used to measure the hydrocarbon sample is with a
Perkin-Elmer 881 gas chromatograph with flame ionization
detectors. A 1/8" blank stainless steel column at 200°C with
a8 Perkin-Elmer lcc gas sampling loop is used to inject the
sample into the detector.

Standards are made up from calibrated gases using a ppm Hexane
in Ny standards.

The samples are heated and displaced from the flask with mercury.

-
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OXIDES OF NITROGEN SAMPLING (EPA Method No. 7)

A grab sample is collected in an evacuated flask containing a
dilute sulfuric acid - hydrogen peroxide absorbing solution.

The sampling procedure consists of pipetting 25 ml of HyS0y -~
Hpo0p absorbing-solution into a 2 liter sampling flask. The
flask is then evacuated to at least 3 in. Hg. absolute pressure.
The next step is to evacuate the probe prior to sampling. The
sample is then taken over a period of 15 seconds. After the
sample has been collected, the flask is shaken for approximately
5 minutes. After this period the flask must be left with the
sample for a minimum of 16 hours. After the 16 hours, the flask
is reshaken for a period of two minutes., After this the final
pressure of the flask is recorded and the sample is transferred
to the lab for analysis. The sampling apparatus used to collect
oxide of nitrogen samples is shown in Figure #7.:

NO, ANALYSIS

The amount of nitrogen dioxide in the sample is determined by
the phenoldisulphonic method. This method is as follows:

The sample is placed in a beaker and NaOH is” slowly added
until the solution is neutral or slightly basic by Litmus
paper iIndication. This solution is then evaporated in
the beaker used for neutralization. To the dry residue,
two (2) milliliters of phenoldisulphonic acid are added
and mixed to dampen all the precipitate. Then add two
(2) milliliters of distilled water and mix thoroughly;
add twenty (20) more milliliters of distilled water and
mix. Add concentrated NH,0H to this solution in excess
of neutralization. Filter solution if necessary and
transfer to a volumetric flask. Using a spectrophoto-
meter at 420 Mu, compare results with a standard curve
based on standard concentrations, and read milligrams

of nitrogen in the sample,
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OXIDES OF SULFUR SAMPLING (EPA Method No. 6)

The sulfur oxides sampling train consists of the following
components arranged and illustrated schematically (See Figure
#8): (1) glass wool filter, (2) an electrically heated glass
probe, (3) variac, (4,5,6,7) four midget impingers, (8) ice bhath,
(9) drying tube containing silica gel, (10) vacuum gauge, (11) .
control valve, (12) vacuum pump, (13) dry gas meter, and (1Y)
thermometer.

The probe is made of an 18" length of medium wall Pyrex tubing
wound with 26 gauge nichrome heating wire. The front end of
the probe includes a two-inch long area for insertion of glass
wool to be used as a filtering device. The wire is connected
to a variable transformer which allows the voltage and hence
the heat input to be controlled. The wire is covered with a
fiberglass inswulation tape,

The probe connects to a coarse frit midget bubbler containing

15 ml of 80% isopropanol, and three midget impingers, the first
two of which contained 15 ml of 3% Hy0, each with the third left
dry, connected in series. The chamber near the bubbler outlet
is stuffed with fine glass wool. An ice bath is provided for
the bubbler and impingers. Attached to the outlet of the third
impinger is a drying tube filled with silica gel of the indicator
type. A bypass valve is provided for the leakless pump and a
vacuum gauge and needle valve were installed at the inlet of
the pump. The dry gas meter has a sensitivity of 0.001 cubic
foot and is fitted with thermometers on the meter inlet and
outlet.

802, S0, ANALYSIS

The amount of sulfur dioxide and sulfur trloxlde are measured
as follows:

Dilute solution used for sampling to 50 ml. Pipette 10 ml.
of this solution into a 125 ml. Erlemmeyer flask. Add 40 ml. of
isopropancl and two to four drops of thorin indicator. Titrate
to a pink endpoint u51ng 0.0L N barium perchlorate. Run a
blank with each series of samples,

pm——
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GASEOUS EMISSIONS CALCULATIONS

T o GENERAL EQUATIONS .

A. Parts Per Million (ppm) by Volume Dry:
(48.15) (gcomp) (T + 460)
P W) (V) (Bry) .
. (Total Air @ meas'd. EA)
ppn @ X'% EA = ppm measured x T Air @ X % EA)

Where: Total Air = 100 + EA (For 02, equivalent Excess Air Used)

B. Pounds Pef Hour (Lb./Hr.):
(7.467 x 1076) (mg. o) (Qs) (Tm + 460)
(Vm) (Fm) :

weight of component sampled Ong)
Temperature of Meter (°F)

Lb.Mr. =

Whére: MZcomp

m -
MW = Molecular weight of Component
Vm = Metered gas volume (ACF)
Pq = Meter pressure (in. Hg absolute)
Qs = Stack gas flow (SCIMD)
SPECIFIC EQUATIONS
S0,, Sulfur Dioxide (MW=64.1) F-, Fluoride (MW=19.0)
(.7512) (mg SO5) (Ty + U60) (2.534) (mg F~) (T;; + 460)
Bpm = P ppm =
(Fm)  (Vm) (Bm) (V)
503, Sulfur Trioxide (Mw=80.1) Cl~, Chloride (MW=35.5)
oom = (-5011) (mg SO3) (T + 460) _ (L.356) (mg C1~) (T,, + 460)
(Bm) (Vm) ppm = (Bm) (V)
Hg, Mercury (MW=200.6) HC1l, Hydrogen Chloride (MW=36.5)
opm = (.2400) (mg Hg) (T, + Y60) opm = (1.319) (mg HCL) (T, + 460)
(Pm) (Vi) (Fm) (V)

NOx, Oxides of Nitrogen as NOp (MW=46.0)

(1.047) (mg NO + 60
~ (mg NO2) (Tp ) F denotes Flask

ppm = =
(Pi-Pg} (Vp, CE) i denotes initial

f denotes final
Vp, CF = liters/28. 32
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CO2, 0 and CO SAMPLING AND ANALYSIS

Samples were collected by traverse through a sampling tube
attached to the particulate sampling probe and aspirated into
leveling bottles as illustrated in Figure #9. The gas collected
was immediately tested with an Orsat apparatus for CO5, 02 and
CO concentration. .
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PAGE OF PAGES
- SOURCE TESTING CALCULAT»ION_ FORMS

Test No._Y—8300OwW No. Runs__ 3
Name of Firm MST

Location of Plant U)T HT_M.F-\‘\)—TT-Q . T

Type of Plant S ) g.! i‘)i E Ty QINERRTBE

Control Equipmént f:;Q\ \,LBBE.Q_

Sampling Point Locations Oyt L_CT

Pollutants Sampléd -DRQ'T'I cul i

Time of Particulate Tesf: '

Run No. ! Date ‘r/f..é /'Z-J' Begin /30 End /bSO
Run No. 2 ‘Date_ /)7y ?/ i Begin____// _?Z End -;‘:?,2;}’
" Run No-. v S Date .. :_f.:_.'-,.-"[;'""'-.f Begin 0D End /:7;../

PARTICULATE EMISSION DATA

Run No. | T _ 2 <

Ph barometric pressure, "Hg Absolute ,.’7-_-'.?.'::‘? :_12,{7 ;7_),,-?,5_?

Pp orifice pressure drop, "H20 /.20 '/:' ol

Vm volume of dry gas sampled @ meter . Sy e .

conditions, ft,3 ‘5, 2ol ST 4,8

Tm Average Gas Meter Temperature, °F Ty N ’7\_;7
V‘;td.vgiﬁeitoigngfyfs?g Sameled @ Standard 225 '20357 470/

e g Ger, o T TR ) elp 12377 a2 ?
Vw Volume of Water Vapor Collected L . - :

gas ft,3 @ Standard Conditions¥* :g% ,.-‘.f_,;i’" 12 AT ,

% 70°F, 29.92" Hg.
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\/23 Y24
) B .PARTICULATE EMISSION DATA (cont'd) .'
' -c:;i.’.é::ﬁé'u
Run No. _ L . 2; 3
%M - % Moisture in the stack_gas by volume 1./ 1 R2 | 113!
Mg - Mole fraction of dry gas 'gé’.? ig? '&577
% C02 ' 35 | 28 | 28
% 02 X 4.4 (4% (4.2
“CO0 L e i
% Np 8.6_| 2.0 82.0
M W g - Molecular weight of dry stack gas a9, /8. X, O‘J' aq 04
M W - Molecular weight of stack gas ;’7.‘?"){ A2Ba | 279
A Ps - Velocity Head of stack gas, In, Hp0 -— S ~—~
Ty - Stack Temperature, °F el Ik ;’3*, o
V& B X (Ts+460) 7R e
: Rl '
Py - Stack Pressure, "Hg, Absolute ‘ ST RN IR
Vs - Stack Velocity @ stack conditions, fpm 22721 /5D 1 4,/
Ag - Stack Area, in.? ' | ‘-'_.Q)'E’,.'# -.gl."'f.i."' -
Qs - gziﬁgaggnggé?:?.ogs, *SCEM .;r.;: & -.."/73 \.1'7,278
Tt - Net Time of Test, min, 20 ‘ p
Dn - Sampling Nozzle Diameter, in, | ' ’Z;Q ;\5/2_\.5- .3/_3_::'
%I - Percent isokinetic 1009 | <163 S
" and filter. mg o o 28| 2440 dein
my - Particulate - total, mg. - - — |
Con - fagtiselate - ymke, cyelone, owss| ol |
Cao - Particulate - total, gr/SCF —_ —_ '__ ]
Gt~ isen goyef @ otack conditions 0357 0393] <) |
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Run No. | / Z— 5

Cau - Particulate, total, gr/ef —ee —_— —
@ stack cond.
C,y - Particulate, probe, cyclone,
and filterl’lb/hr. 2-08 A7. 97 3. /o
Cox - Particulate - total, lb/hr. -

%FA - % Excess air @ 905 CQL/’? 947

sampling point
. . STETE
% 70°F, 29,92" Hg. —
Hg LiMzl
gR fsaF & 2% COz 137 Floht 2y 08

;NS c - -
ey JIF L. FLug sas
RS0 Fe L L

-

ey . f‘-’fZ P N  HO

""-.' } : /;C?p\’r:r 3-/\-)

QUALITY
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S02, SO3 EMISSION DATA

crient M. ST LTacdostrias

e,

PAGE

Plant Location_ Will/man 1o, Cowa
. ] +

Unit Tested Sgﬁagg S‘ Ildgﬂ lll:fl!ﬁtﬂtﬂ"

Load —_—
Run Number /alleg |24 l2b | 34 | 3B
Date \/az !t Va3 Vs Ve Y 2o iy
mg S02 Collected §.13 | 1099 6.52 72.2115.930 a7
ppm SO2 by Volume Dry 34.9|17%26(9%.! 5250426} 31.2
Stack Flow (SCFMD) 5544155659723 5473| 8597|5928}
Lb./Mr. 502 1.60| wyl2.¢2l29112.¢311.956
MMBTU/Hr. Heat Input - —_ - - - -
Lb./MMBTU SO2 | - - - —~ - -
% 02 i’ - - - — - —
ppm SO02 @ % 032 - - — - — -
% Excess Air —_— - - — —_— -~
ppm SOp @ % Excess Air| — - - - - -
mg S03 Collected 4.3213-6%) 1.9 1.9y|2%0 %10
ppm SO3 by Volume Dry 23.2121.6 [ 11,2851 B.£S1/15.9 |2+ ¢4
Lb./Hr. SO3 6o | 1.9 765 | .59} 119 (1.82
Lb./MMBTU SOj3 ~ - - - - -
ppm SO3 @ % 0o - - - - - -
ppm SO3 @ % Excess Air{ — - — ~ - -
[ s Y
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- OXIDES OF NITROGEN EMISSIONS

Client M. S.IT. Tauduvctries Tac,

Plant Location | Will o mantie  Cana _

Unit Tested S Swag e Cla dﬁg Laucinerator

Load m———

Run Number la | 14 le 124 |26 | 2¢

Date '/2.3 ,/2-) ’/23 ’/aw '/a.ﬂ I/a.q

Mg. NO2 Collected 89| .o4¢l /06 . 091 108 .13¢

PPM as NOp by Volume Dry LYAEY 1.2 130.651 222 133.8)%¢.5

Stack Flow (SCEMD) 5568 |55¢e [$5¢% |5+ 73 5923|5273

Lb/Hr. as NOp - e - - —

MMBTU/Hr. Heat Input - ~ - - - —

Lb/MMBTU as NOj - -~ - | — - -

% 02 - - - - - —

PPM as NO»> @ %02 ~ -~ B — - "

% Excess Air - ~ ~ - - -

PPM as NO, @ % Excess Air - | - -1 -
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Client_ MSL  NDOST™RieD

W&,

OXIDES OF NITROGEN EMISSIONS

Plant Location W/M/M[M/T/C COMNA/,

Unit Tested SEWPEE SLUD c£ JNCINERA TOR

S ——

PAGE

Load

Run Number 3a | 3o | 3¢
Date 124 /24 | //24
Mg. NO2 Collected Al ,098 A
PPM as NO, by Volume Dry 35.6 |z6.2 }140.0
Stack Flow (SCEMD)_ $9722|5§978|1597%
Lb/Hr. as IE?L .52 L2 |7
MMBTU/Hr . Heat Input ~ i -
Lb/MMBTU as NO» - — -
% 02 - |- | -
PPM as N0, @ %02 -~ ~ | =
% Excess Adir - e -

PPM as NO> @ % Excess Ain
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HYDROCARBON . EMISSION DATA

Job No._ V=300 - L,
Date 12274 (rex la) / 1-24-74 (veuT Sa - 3:.) i
Plant_ woiluimanTie © ST P Location_ OOUITLET:
Ambient Temp. 50
. Operator L.‘.-F
-
N
Test No. Time Flask Temp. CoNcernsT2nTionN
. & Isox 20 IO«ZQ 7PN
Az Vaom | 2o 3.4 b
Az 1IRE CO =T 33,7
oz | S4T SeYel Q.0 i
e Va7 | > b [ ‘
oy 1 65C 2 oA R T

-
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Job No. =2 200W

Client NYS | INTOLTRI ES

Plant Location D ULLARURAST LG, | < 0N

Unit No. el Bl

Sampling Location

Operator, w o
un Number ‘«:s. L le Qq DN QC
Qafe Veu | Viz Vaw Taa | aa 2=

7 e \ -...41_
Flask Number / l '8 - :
R P ‘-.‘-' -C"“ S e~ et -
Flask Volume Corrected(liters) (Vg) AT PVN-S N PR AR o3 IR
Initial Flask Vacuum(in.Hg) (Pi) v Inss Lav s Javz Jare o
‘ = " .~ ~7 = : . > -
Final Flask Vacuum(in.Hg) (Pf o - ek O 7 4.2 e
Flask Temperature (T¢) L0 & oo | et — el
oy l,v.2) 192|149 ¥

% 02

ES-054

Quaury
COMIROLLEID

AMSEARC
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OXIDES OF NITROGEN FIELD DATA

Y -23200 )

Client

A ANDOL TR €%

Plant Location

LWAOTLLY ManTie O S ONN,

FL

Unit No. <l B e
Sampling Location ST LET
Operator w1
i > -
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

- STATE OFFICE BuiLpInG HagTtroro, ConnecTicut 06115

. October 4, 1973

Mr. Robert Epstein

York Research Corporation
One Research Drive

Stamford, Connect:.cut 06906

Dear Mr. Epstein:

You are hereby notified that "Intent to Test" form No. 730082
which describes a test plan for sampling emissions from the
sludge incinerator at the Willimantic Wastewater Treatment
Plant, Willimantic, Connecticut, is acceptable and meets the
test criterla required by the State of Connecticut, Department
of Environmental Protection. .

The field tests will be observed by Mr. Carl Dodge unless you

‘are otheru:.s'= notified. He should be informed of progress

and problems that may alter the test prog::'am
Very truly yours, /
Terrence Del%
Air Pollution Engineer

TD:kr
ce: Mr, John Carpenter
MSI Industries, Inc,

.7‘8%%49@«1%4@4&49@-%%444!%&
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