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I. ABSTRACT

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

The purpose of these tests was to determine compliance with
Connecticut State Regulations for particulate emissions from
an incinerator. NO,, S0y, hydrocarbons and CO were also tested
per a State reguest. ’

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

No person shall construct, install, use or cause 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% COp, 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% CO0jp) l1bs./1000 lbs. (Flue
Gas @ 50% excess air
1 137 .155
2 .208 . _ .198
3 ~ .264 : «252
Average .203 +202
State
Limitations ' .08 gr/sCF .4 1bs/1000 1lbs.
(12% Co3) (Flue Gus @ 50%
Excess Air)

STAMFORD, CONNECTICUT
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II. SUMMARY OF RESULTS
PARTICULATE
Test 1 2 3 Average
Date 1/23/74 1/24/74 1/724/74 : -
Time 1450-1650 1137-1323 1520-1721 -
% Moisture (Gas) 11.10 11.12 11.31 11.18
% 03 1.4 14.8 4.8 4.7
% CO 0.2 0.4 0.4 . 0.33
% No 81.6 82.0 82.0 8l1.9
Stack Temp. (°F) 143 128 136 136
Stack Velocity :
(FPM) 2273 2150 2384 2269
Stack Volume
(SCFMD) 5568 5473 5978 5673
gr/SCF .0u3s .048s .0616 .0512
gr/ACF .0339 .0393 0491 .0u08
Lb.MHr. 2.08 2.27 3.16 2.50
*gr/SCF @ 12% CO» 137 .208 .26Y4 .203
**Lb/1000 Lb. Flue '
Eag @ 50% gx.air 5%35 5%38 5592 éggza
4 Excess r , .
wnurbed Rate ons/Hr. 1,03 1.82 3.10 2.28
*The State limit for new incinerators is .08 gr/SCF @ 12% CO,
*%*The State limit for existing incinerators is .40 Lb./1000 Lb.
Flue Gas @ 509 Excess Air .
**%*These readings are uestionable due to problems encountered
with the scale.

YORK RESEARCH CORPORATION
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PROXIMATE
SLUDGE ANALYSIS
Test 1 _1 283 28&3
Drying Temperature 100°F 105°C 100°F 105°C
Date 1/23/74  1/23/74 1/24/74% 1/24/74
41,2 Moisture (%) 79.72  80.66 81.51  83.41
Volatiles (%) @ 600°C 14.00 13.66 12.30 10.93
Ash (’6) 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 8058 7933 7675
ULTIMATE
SLUDGE ANALYSIS
Test 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
9 Sulfur (As received) .099 .107
9% Combustibles (Dry) 68.61 61.63
% Combustibles (as 10.10 9.71
received)
% Hexane Extraction(Dry)87.59 87.79
9% 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, 2u4-74
pH _ 7.01
Suspended Solids 21.95 mg/liter

YORK RESEARCH CORPORATION

STAMFORD, CONNECTICUT
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DESCRIPTION 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 1b./hr. of a mlxture 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 #l).

\
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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).

STAMFORD, CONNECTICUT

YORK RESEARCH CORPORATION
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SAMPLING LOCATION - TEST POINTS

The round 23.1/2" 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).

3
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IITI. GENERAL TEST METHODS

Particulate Sampling Train - EPA Method 5

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
asbestos 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-gauge 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 l-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 (U).
The cyclone bypass connects to a very coarse fritted glass filter
holder (5), which holds a tared glass fiber filter. The cyclone,
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 1/2 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 (l1) 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 (l5); 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 0 to 1.0 inch and in tenths from 1 to 10 inches.

e
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Readihgs Taken
During each run.the following readings were taken at each point:

1. Point Designation

2. Clock Time

3. Dry gas meter reading (CF) :

4. Velocity head (A P 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)
1ll1. Dry gas temperature (°F) at the discharge of last impinger
12. Stack temperature (°F)

13. Stack pressure (inches water)

The relatlonshlp 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.
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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.

Vmgrq < 177 % Vi (pb * Pm6>= rp.3

(T, + u460)

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

V = d = 3
Wgag = 0-0474 x Vy = Ft.

% Moisture in stack gas

100 x Vi,
m: ga5=%

VmStd + Vy,

gas

Mole fraction of dry gas

Mg = 100 - oM
100

Average molecular weight of dry stack gas

= (6 CO, x_ly (%0, x_32y . (O&Ny x 28
M Wg 2 o7t 2% 1oo t 1007

Molecular weight of stack gas

MW=MHWg x Mg + 18 (1 - Mg)

RESEARCH
CORFORATION
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10.

11.

12.

13.

%I

,
s ,
.
QuAUTY ’
CoNTROLILD .
RESLARCH
CORPORATION

Stack velocity at stack conditions, fpm
= 4350 x - \/Agpg x (Tg + 460) 1 172 _ £om
Pg xMW

Stack gas volume at standard conditions, SCEM

_0.123 x Vg x Ag x Mg x Pg

=8
% (Ts + 460) CEM
Percent isokinetic
1032 x (Tg + 460) X Vpgig
=%

T Vs x Tt X Pg x Mg x (Dp)*©

Particulate - probe, cyclone and filter, gr/SCF

Can = 0.0154 x Mg

—_— = /SCF
Vi std g

[°4

Particulate total, gr/SCF

_ 0.0154 x Mg

Cao Vi sta | &/5CF

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

_17.7 x Can x Pg x Mg _
Cat To + 460) gr/CF

Particulate - total, gr/CF at stack conditions

17.7 x Cqo x Ps x Mg
Cau = T + U60)

= gr/CF



14.

15.

16.

.

8.
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% EA= (% 02)

PaRTICOLATE

A Y

" Particulate - probe, cyclone and filter, lb/hr.

Caw = 0.00857 x Cyp x Qg = lb/hr.

Particulate - total, lb/hr.

Cax = 0.00857 x Cao X Qs = lb/hr.
% Excess air at sa;npling point

- 0.5 (% c0) < 100

0.264 (% N3) - (% 0p) + 0.5 (% CO)
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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 " QA P" (differential pressure), across the front and back
face of the pitot tube, is indicated by the manometer in
inches of H,0.

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 fhe surrounding temperature
by producing a voltage differential. This voltage is read out
directly by a potentiometer in degrees fahrenheit (°F).

STAMFORD, CONNECTICU1
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NELOC\vY DETERMWATION

161' i,
el
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| T
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HYDRGCARBON SAMPLING

The hydrocarbon sampling train consists of (1) a heated glass
probe, (2) a 3 inch coupling, (3) an aluminum box, (4) three
250 M1 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
a Perkin-Elmer lcc gas sampling loop is used to inject the
sample into the detector.

The samples are heated and displaced from the flask with mercury.
Standards are made up from calibrated gases using a ppm Hexane
in N standards. ' : '

STAMFORD, CONNECTICUT
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OXIDES OF NITROGEN SAMPLING (EPA Method No. v))

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 H SOy -
Hp0p 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
e —

* The amount of nitrogen dioxide in the sample is defermined 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 :indication. 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 NHyOH 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. '

NG
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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 bath,
(9) drying tube containing silica gel, (10) vacuum gauge, (1L) .
control valve, (12) vacuum pump, (13) dry gas meter, and (14)
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 insulation 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% Hp0, 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.

SO, SO, ANALYSIS

The amount of sulfur dioxide and sulfur trioxide are measured
as follows: » '

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

4 STAMFORD, CONNECTICU1

YORK RESEARCH CORPORATION
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GASEOUS EMISSIONS CALCULATIONS
T T GENERAL EQUATIONS .

A. Parts Per Million (ppm) by Volume Drvy:

_ (48.15) (mgcomp) (T + 460)
pem = W) (Vm) (B) |
otal Air @ meas'd. EA)

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

B. Pounds Pef Hour (Lb./Hr.):

(7.467 x 10-5) (MZeomp) @s) (Tm + 460) .
(Vm) (Bm)

weight of component sampled (ng
Temperature of Meter (°F)
Molecular weight of Component
Metered gas volume (ACF)

Meter pressure (in. Hg absolute)
Stack gas flow (SCIMD)

Lb./MHr. =

%ere . mgca—np
m
m .
Vm
Pm
Qs

SPECIFIC EQUATIONS

S0, Sulfur Dioxide (MW=6l.1) F-, Fluoride (MW=19.0)

o = (.7512) (mg SO5) (T, + 460) _ (2.534) (mg F-) (T, + 460)
i (Bm)  (Vm) ppm = (Pm) (V)

S03, Sulfur Trioxide (MW=80.1) Cl~, Chloride (MW=35.5)

- = (-6011) (mg SO3) (Tyy + 460) _ (1.356) (mg C1-) (T, + 460)
PP (Pn) (Vm) ppm = (Pm) (Vm)
Hg, Mercury (MW=200.6) HC1l, Hydrogen Chloride (MW=36.5)
(.2400) (mg Hg) (T, + 460) _ (1.319) (mg HC1) (T, + 460)

een = ) ) Pen ESI

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

1.047) (mg NO + 460
= ( ) (mg 2)(TF ) F denotes Flask

ppm = )
(Pi-Pf) (Vp, CF) i denotes initial

f denotes final
Vg, CF = liters/28. 32

ES 056-1/74
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Ky
- .

CO2, 0o 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 COp, 02 and
CO concentration. .

-

STAMFORD, CONNECTICUT

YORK RESEARCH CORPORATION
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" REPORT NO, >/—§300 W

PAGE OF PAGES
SOURCE TESTING CALCULATION FORMS -
Test No. Y-23OOW No. Runs 3

Name of Firm

MST
Location of Plant Wy ]!IMB&) \LC C’fr"
p)

Type of Plant SLH!)@E L 0INERS IO
Control Equipmént SePUD RER

Sampling Point Locations  (DutlLg.1
Pollutants Sampled _DP\.QT': oculp e

Time of Particulate Test:

Run No. ! Date / '7-/— Begin  /ASO End /bSO
Rl.;n No. 2 "Date ,,\4 / i Begin H3 ;," End ,:3,?;}’
CRun No. ¢ 3 Date . ,f-."-r"-/-’ - Begin ) End /’/,Ef_j
PARTICULATE EMISSION DATA
Run_No. ] i Z . < .
Pb barometric pressure, "Hg Absolute ,727 ‘“’;‘_)'2-{7 s'i).f,;"?
Py orifice pressure drop, "H20 ) :/" i
Vm volume of dry gas sampled @ meter o s _,,:I s
conditions, ft,3 Cal ] N -:/;w,:‘_'- °
Tm Average Gas Meter Temperature, °F Ty 5 7)./ ’1\/’7
"Sta. Condieione, eed oo @O )05 | 07 | 970
Vw Tgtestilli{gg g:i%ected, ml,, Impingers /% ) /a ,\o7j ,ZJ/Z,
Vw Volume of Water Vapor Collected o A
gas ft,3 @ Standard Conditions¥ :J*;L 12 12,57 .

% 70°F, 29.92" Hg.

GUALITY
CONTROLLED W

RESEARCH )
CORPORATION




© . REPORT NO. V-830 W) . Page of Pages

S /23 Y24 -
_
- .PARTICULATE EMISSION DATA (cont'd) A (1] €
-
Run No. / ZL 3
9%M - % Moisture in the stack gas by volume VN /l. /Z_ M.s/
Mg - Mole fraction of dry gas ' gg,? . g&‘? 557
% €02 " 385 128 | .26
% 02 L a4 | 4] 14,2
cO cz R ¢ ‘*’ . "‘f-‘
% N2 8.6 | 222]82.0
M W q - Molecular weight of dry stack gas a4, /8' , 04 aq O"‘
M W - Molecular weight of stack gas 22.941 A2 2779
A\ Ps - Velocity Head of stack gas, In, H20 - S ——
Tg - Stack Temperature, °F By ° K £ Y
JA P X (Tg+1460) R N
Pg - Stack Pressure, "Hg. Absolute ! RS RENE ISR
Vg - Stack Velocity @ stack conditions, fpm 2272} 2/ 850 | :‘4'
Ag - Stack Area, in.2 ‘ 257 N;;jj,.'/;’ ;.\-,{'_‘_'._."
Qs - Stack Gas Volume @ o _
Standard Conditions, *SCFM YS! J'/75 A
T+ - Net Time of Test, min. 20 T sl
D - Sampling Nozzle Diameter, in. | ' ’Z\:Q ,\,_3/2_\5' .\)/,:\":_
%I - Percent isokinetic 10039 | <X€.% .' Y
mf - Particulate - probe, cyclone - , , _;‘ p
- and filter, mg, 7/?.5 ,3/,3%0 :j;.rf,'.*‘j,,i
m{ - Particulate - total, mg. - -1 —
Can - Particulate - probe, cyclone ' ; P .
and filter, gr/SCE ’ PALY el IR
Cao -~ Parficulate - total, gr/SCF ' _ - -
Cat - Particulate - probe cyclone, and 22 . e
2 filter gr/cf @ stack conditions qu‘i ,Q375 L=y




. £300 W

Mgy = Y24

REPORT NO,

PARTICULATE EMISSION DATA (cont'd)

Page

of Pages

Run No. /

£

Cqu - Particulate, total, gr/cf
@ stack cond,

Particulate, probe, cyclone,
and filter, lb/hr.

2.97

Cax - Particulate - total, 1lb/hr.

%EA - % Excess air @

47

sampling point
*# 70°F. 29.92" Hg. Q!F;‘g;
LiMz

R /seF & 2% COz 437 A% 208
vy 20> .. FuLug 5a8

;R K oo DG S o - f

SR DN S S E RN . 152 ' {qz A a SLQ 7O
vE.P» ) TN

AT IR ’fi‘ /.8 3./

QUALITY
CONTROLLED W
RESEARCH J8

CORPORATION
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REFORT No. Y 83090 W

SO02, SO3 EMISSION DATA

crient M. S. T Tawdustrias
Plant Location Williman fl.g, égpg. '

Jacc.

PAGE

Unit Tested_Sewage  Sludge Tuecimerater

Load —

Run Number /a |18 (24 |2b |34 |3b
Date y;z Vaz | Vag| /2 Yau | Moy
mg SO2 Collected 5.3 | 1099 657/ 7.21{5.93| @17
ppm SO2 by Volume Dry 34.417%26|4%.1|5325|4258]| 3.2
Stack Flow (SCFMD) 554¢|5562|5973|5473|597%|5978
Lb./Mr. SO2 ].G2| 4.91|2.-€2| 2.91 2.23| /.96
MMBTU Hr. Heat Input - - - - - -
Lb./MMBTU SO2 | - - - - - -
%02 > - - - - - -
ppm S02 @ % 02 - - _— - - -

% Excess Air - - - - - -
ppm SO3 @ % Excess Air| = - — - - -
mg SO3 Collected 432(3.6%] 1.9 L44|24%0|%/0
ppm SO3 by Volume Dry 23.2 215 | 11.25] 8.€5}/5.4 |2+ ¢
Lb./Hr. SOj3 lLéo | 1.49| 765 |.551|l.14 /.82
Lb./MMBTU SO3 - - — - - -
ppm SO03 @ % 05 - - - - - -
ppm SO3 @ % Excess Air| — - - = - =

ouauTY B
CONTROLLED WA
YORK:
rescancH 4
CORPORATION

ES-057-1/74



REPORT NO._Y - §200W PAGE
: OXIDES OF NITROGEN EMISSIONS
Client__M.S. T T aductries _Tac.

Plant Location w.“, moaatis C poca:

Unit Tested ngag e S (“ dg: Z“‘ e rator

Load ———
Run Number la | 184 Je |24 |20 | 2¢
Date '/2_3 '/2-3 ’/23 '/a-w Va.-u '/2.\9
~ Mg. NO2 Collected 186G | o4l .106) . 091 106} 136
PPM as NOp by Volume Dry 5] 5 13.3 1 30.5]|22.2 33.81%¢.5
Stack Flow (SCEMD) 5562 |s55¢2 |65¢¥ |S¢73|5v23|5¢73
Lb/Hr. as NOp - - - - il
MMBTU/Hr. Heat Input - - - — - -
Lb/MMBTU as NOjp - — - — - -
% 02 - ~ - | ™ - T
PPM as NOp @ %02 - —~ B - - —
% Excess Air ’. - - - - -
PPM as NOo @ % Excess Air — — B "‘ — -
[ coisnes 3
. h(]:.€
ES-058 A\ coiroannongd




, REPORT No. Y- 8300 W/

Client MSI )MDOSVQ\ <5

W

OXIDES OF NITROGEN EMISSIONS

Plant Location W/ﬂ/M/?/Uf/C CO///(/

Unit Tested SEWPEE 5‘”05’5 /A/C/A/é“/?/?fwf

PAGE

Load —_—

Run_Number 3a | 3o | 3¢
Date //24' //Z4 //24
Mg. NO Collected Jz1 |, 07¢ A
PPM as NOp by Volume Dry 35.6 |z6.2 |40.0
Stack Flow (SCFMD) §972(5928|597%
Lb/Mr. as NOp .52 (i 1Tl
MMBTU/Hr. Heat Input ~ - -
Lb/MMBTU as NOj - -— _
% 02 _ . —
PPM as NOp @ %02 - - —
% Excess Air - - -

PPM as NOo @ % Excess Ain

ES-058

QUAUTY )
contzowio @

AESEARCH 4

CORPORATION
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©_REPORT NO. Y-¥200wW

HYDROCARBON . EMISSION DATA

Job No. ' N-22000

Plan_t wiLLmapuTie . ST 2 Location__ OUTLET
Ambient Temp. S50 |
. Operator \J-‘:
Test No. Time Flask Temp. } CONCenT2ATIoN
e ta ISOx 200 10294 2pmn
2 e 2o 3,94
SN RIS 20 33,7
Za | S35 evel 3.2
o \ 627 200 [
To 1 65¢ BN -

.

YORK RESEARCH CORPORATION

-------
--------

{11y STAMFORD, CONNECTICUT



" OXIDES OF NITROGEN FIELD DATA

Job No. V= 2200w

Client =% INDOLLTRIES

Plant Location () (LLVMBRAITIC | < EMM)

Unit No. R BoET

Sampling Location SUOTLET

Operator . P

Run_Number | ]Cc.. ‘.. \c 2& PN PO\ZC

Date Yoz, | Yoz | Vas RS Vo
7 = 1w e | =<

Flask Number

Flask Volume Corrected(liters) (Vg) LT

Initial Flask Vacuum(in.Hg) (Pi) SN DA BN PR S P [
‘ > 2 ~ 7 . > o
Final Flask Vacuum(in.Hg) (P£ i ‘& S Q7 4T =&

Flask Temperature (Tf) 60 Sle cO | B -+ bk

v, o |14y {10 [1v:® IR

% 02
[ oo )
: YORK:
ES-054 ..



OXIDES OF NITROGEN FYELD DATA

Job No. Y -RB200 L)

Client e INDOYTR\ E%

Plant Location LT N ANTLC conNN,

Unit No. el URBeL

Sampling Location ST L €T

Operator ' g o
I o _

BELNuMer < e oo

Date Via Vea \/_a_:;\
7 \ =

Flask Number

Flask Volume Corrected (liters) (Vg) AT -

Initial Flask Vacuum(in.Hg) (Pi) >3 o s
Final Flask Vacuum(in.Hg) (Pf A BN B
- ! —-‘g ! -
Flask Temperature (Tf) ¢ ,
ju.8 | 14-¥|/4 ]
% 02
[ i )
- YORK:
ES-054




" JoB No. Y—2300w

~

GAS SAMPLING FIELD DATA

SOx

~Material Sampled for
Date | =2 2-74 ,
Plant OO M AVTILC Location cbxfTL_éTT
 Bar. Pressure__ o249, 87 "Hg Comments:
' l. Ambé'.ent Temﬁ. éO‘ i |
“Run No._ LA
Power Stat Setting %O‘f)o ”
Filter Used: Yes No_ %X
Operator W3 |
CLOCK 3 FLOW METER - METER TEMPERATURE
TIME METER (Ft3) SETTING (CFM) ™ -
| dodd T L) 6O
40 =g T | 6o
e A% 32T l co
£30 CRALT 0 .| <
N S l OO
Comments:
A - Impinger Bucket No.

| Meter Box No.

" NCAP 36. (12/67)

ouaury
CONTROLLS

saslanc
CORPORAIN




~.

. | GAS SAMPLING FIELD DATA o S
' JOB NO._ Y-83C0.J - | i
' Material Sampled for SOx
Date (—a2-74 .
Plant LA, ([ Location —\JT \.é‘T‘
- Bar. Pressure_ %77 _"Hg Comments: y
* Ambient Temp.___-__ &3
‘Run No.____ o
Power Stat Setting %Og/o ~
Filter Used: Yes No__ >~
Operator K3 |
CLOCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft~) SETTING (CFM) ™
| £aG 4ad, zoo ! [
V228 499, 9F ‘ &z
gan )l - el e o s
145 R N : e
| |
SO N RN G . 5 e
Comments:
. . Impinger Bucket No.
" Meter Box No.
NCAP 36. (12/67) TV R | 25




LHRTINIR

‘J0B No. V830

~.

GAS_SAMPLING FIELD DATA

Bar. Pressure 20,277

_"Hg Comments:

- Material Sampled for SO %
Date | =22 -"2% ' ' ‘
Plant (LY an AR Location T b‘+

. NCAP 36 (12/67)

. Ambient Témﬁ. -
~ " Run No. - QCL
Power Stat Setting ¥ O
| Filter Used: Yes No X
Operator xS
CLOCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft>) SETTING (CFM) ™
10| 9L, Ine ~ a3
o3 aa s T ~ 43
1y vy . ..1;.'-"",\,,'{1:‘ ‘Of:' —l':
3 —37, Nol<l "
(2 435, a4 et St
\:l_: 4(?%.‘1" \O' “ew
l’io ___7»(;»\‘./.\ ‘(\" .:_:‘
Comments:
. ' - . Impinger Bucket No.
Meter Box No.




~
=~

. ) . GAS_SAMPLING FIELD DATA
JoB No. Y=R2COcu

' Material Sampled for SOx
Date | =244 '
Plant wotbbinanri g Location OVTL =i

| Meter Box No.

Bar. Pressure 2037 _"Hg Comments:
Ambient Temp. : <432
.. Run No. &&: :
' /L
Power Stat Setting 20 A
Filter Used: Yes No ¥~
Operator B -
CLOCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft3) SETTING (CFM) ™ .
124 499 L 4 ___o% <!
12,< 0 s e L0 <
4’4: ‘—’ \\ Y ‘d!‘ Ay D -f ‘:i
403 S i n o2 el
TR L D s - |
\4-“- {Q(\ "J.\i’: VO k{"
Comments :
.. ' - . Impinger Bucket No.

NCAP 36 (12/67)
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GAS SAMPLING FIELD DATA

' JoB NO._ =T 200 |
' Material Sampled for =0 %
Date \ ~24-74

Plant WL\ DA XOT L C Location g"’u€*
Bar. Pressure__ 2028 _"Hg Comments:

e 'A@ient Temﬁ. a0 |

" Run Now___ 2a

Power Stat Setting 2040 -

| Filter Used: Yes No X
Operator =
CLOCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft~) SETTING (CFM) ™
r$18 504k, @I% .06 Py
1527 of .27 67 <!
122 Tl e <
fooo | IO i T | ol <
Comgnehtsi
e - . Impinger Bucket No.

| Meter Box No.

NCAP 36 (12/67) -

| ran i T e e .4 A n oL i N LA A T s g SR e = - -




. Ambient Temé.

~ "JoB No._ Y -T2r0cu
- Material Sampled for

GAS SAMPLING FIELD DATA

SO
| -24-74 |
walLLivnaniT™ ¢

Date

Plant Location

c?LfTL.E;T

 "Hg Comments:

20.3%
4| -

Bar. Pressure

. A TS Ao P

| Meter Box No.

_: Run No. 2
_ _ v
Power Stat Setting 73Cfff‘
Filter Used: Yes No >~
Operator e
CLOCK 3 FLOW METER METER TEMPERATURE
TIME METER (Ft°) SETTING (CFM) ™
RN, o2 '\en , O7 < |
1645 TO% L, AD L OA 1.
1657 ST, 08 L O6 <
l%'e SOt 3T TS Ry
Moo AT wOR |
Comments:
- -~ . Impinger Bucket No.

NCAP 36 (12/67)
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STATE OF CONNECTICUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

2. STATE OFFICE BuIiLbiNG HarTtrorp, ConnNECcTICUT 06115

. Mr. Robert Epstein
' York Research Corporation
One Research Drive
Stamford, Connectlcut 06906

Dear Mr. Epsteln:

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 cr:.terla required by the S'ba.te of Connect:x.cut, Department
of Environmental Protection. _

The field tests will be observed by Mr. Carl Dodge unless you
‘are otherwise notified. He should be informed.of progress
and problems that may alter the test program.

Very truly yours ,

Terrence De ec ch:J.a

Air Pollution Engineer
TD:kr

ce: Mr, John Carpenter
MSI Industries, Inc.
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bate _/J/ /¢ /74 B OX

\ oK

- ~

Pump _.

NU.

Pump 0il _ QK

Clean Quick Connects QK

"Valves OK

0K

Dry Test Meter (JK

Thermometers (K

Lights QK. o
Electrical Check - Amphenol QK

aK
Vacuum Gauge (k.
Leak Check at 27" hg. -
Remarks

Manometers

Variac

o} 4

= . CEM
_ B Y.
(ot [ ol 72

Initial each item when checked and write in any remarks.

Calibration - Orifice and Meter

pate _Tan /& /%4 _ Box No. & -1 oA P, 29.54
Orr;;;rilcé CE,, CFy Ty ITq . 0Ty A"l;g - ‘ _Time x
0.5 5 5016 | 7L 7716 7L 9 75 151
1.0 5 \5. 042 7.3 g9 6 77. 2 0.9 9. 4%
_2.0 10 0.095| 73 | £9.5 74.5 §4.5 12.73
4.0 10 [0.104] 1.3 9% 1.5 £7.3 _9.26
6.0 10 o042 73] 99.5 £3:5 G1.O 7.5¢

8.0 10 :

Calculate Yl@LW@-at man.

(S
i

%~-., L

y..

A Hg*

Alg =

3 .h

2.0

5 . B
. .C__Fw’le (Tqg avg. + 460)

CEq (Pp.+ 0.147X T + 460)

( + 460)
__'(, + 0.147) ( + u‘so
0.063Y4 /(T + 460

Pb(OTd + 460) \ CE,, /

( + u60)t\

0.0634

(

n u50)\

L]

Tolerances:

Y=0.99 - 1.00 -~

ag =

106. -

1.84 -

1.0
2.1

1
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