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I. ABSTRACT

On July 25th and 26th, 1973, York Research, an independent
consulting firm in the environmental field, began a series of
emission sampling tests at the Glastonbury Sewage Treatment
Plant in Glastonbury, Connecticut.

The purpose of these tests was to determine compliance with
Connecticut State Regulations for particulate emissions from
an incinerator. NOyx, SOy, hydrocarbon and CO were also tested
per a State request.

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% CO,, 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 1lbs. 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% COp) 1bs./1000 1bs. (Flue
Gas @ 50% Excess Air)

1 .0306 .0394
2 .0250 .0336
3 .0330 .0u28
Average .0295 .0386
State :
Limitations .08 gr/SCF .4 1bs./1000 1bs.
(12% COp) (Flue Gas @ 50%

Excess Air)

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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II. SUMMARY OF RESULTS
OUTLET PARTICULATE

Test 1 2 3
Date 7725773 7/25/73 7726773
Time 1509-1725 191y-.2142 1049-1305
Gas Velocity, FPM 1564 1526 1392
Gas Flow, SCIM 3767 3397 3010
Isokinetic Sampling Rate,% 99.4 93.6 107.8
Particulate Concentration,

gr /SCF .0219 .0184 .0228

gr/CF .0172 .0133 .0160

gr/SCF (12% C02) .0306 .0250 .0330
Particulate Emission Rate,

1b/hr. .7079 .5343 .5891

1bs/1000 1lba. (50% E.A.) .0394 .0336 .0uz28
Sludge Feed Rate (ton/hr.) 2.20 2.42 2.43

SOy

Test 1 2 3 Yy Average
Date 7/25/73 7/25/73 7/26/73 7/26/73 -
Time 1710-1725 1940-2000 1132-1147 1225-1240 -
SO02 (ppm) 20.2 9,00 19.3 u7.6 2u.0
S03 (ppm) 1.15 2.25 +«86S 2.09 1.59

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT




3

PAGE

Y-8200

REPORT NO.

h*9sT

a8BdaAy

hTy 95 wo pasegy

121 821 221 56 8E1 hh L6 (wdd) gy
Eh'g hS*Q 0T h 96°2 h1°'9 18°6 S0°6 wudd
- €L/92/L €L/92/¢ €Lr92/L €L/92/¢ €L/92/L €L/92/¢ aieq
9BETaAY 9 g ) 3 F T isag
SNOHYYIOUGAH

9T 0€2 €21 h12 T11 091 ShI 89 h91 €21 (wdd)
CON

EERT ZEhT TERT OEhT hOET 20€1 6521 (521 €S2 0521 awr,
€L/92/L €L/92/7 EL/92/L €1/92/¢ €L/52/L €1/%2/7 €L/S2/L €L/Se/7 €L/S2/L €1/5¢/7 a3eq
01 6 8 7 9 g h 3 F; I isag

I
XON

- CMINI AT TV /Y Towe

YORK RESEARCH CORPORATION STAMFORD



REPORT NO. Y-8200 . PAGE !

III. GENERAL TEST METHODS

Particulate Sampling Train - EPA Method 5

The sampling apparatus consisted of a three (3) foot probe,
cyclone bypass, filter, four impingers, dry gas meter, vacuum
pump and flow meter (See Figure 1). The stainless steel, button-
hook type probe tip (1) was connected by a stainless steel coup-
ling (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 logar-
ithmically 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-OD 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 connec-
tion 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 cyclone, flask, and
filter were contained in an electrically heated enclosed 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 im-
pinger was initially filled with 100 milliliters 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 (1l4); 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 (21) are dial type with a range of 25° to 125°F. A
fourth thermometer in the heated portion of the box has a range

Yorw RESFARCH CORPORATION m‘. ’= !.‘ STAMFORD, CONNECTICUT
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up to S00°F. The dual manometer (21) across the calibrated
orifice is an inclined-vertical type graduated in hundredths
of an inch of water from 0 to 1.0 inch and in tenths from

1 to 10 inches.

The circular outlet stack was measured as 1'-11 3/4" I.D.. Two
ports 90° to each other were located approximately 7 feet above
the nearest downstream restriction, and approximately 9 feet
from the top of the stack. (See Figure 2.) Twelve points were
sampled in each port for five minutes each. Readings were taken
every five minutes. (See Figure 3). The location of each
sampling position was determined by Method 1 of the Federal
Register, December 23, 1971.

Readings 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 (B 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 B P reading with the §H reading is a
function of the following variables:

1. Orifice calibration factor
. Gas meter temperature
. % moisture in the flue gas
Ratio of flue gas pressure to barometric pressure
Stack temperature .
. Sampling nozzle diameter

oungswNn

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

sk

York RESFARCH CORPORATION ﬂﬂ STAMFORD. CONNECTICUT
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Hydrocarbon and Carbon Monoxide Sampling

The Hydrocarbon/Carbon Monoxide 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 (one on the bottom of the box,
the other inside the top cover), (6) a thermometer, (7) the
exhaust from the box to the pump inlet. (See Figure 2.)

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. Three samples are taken during
each particulate test.

Oxides of Nitrogen (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 H}S0y -
H20p 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 3.

S02, SO3 Analysis (EPA Method No. 6)

The sulfur dioxide sampling train consists of the following
components arranged and illustrated schematically (See Figure U):
(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, (1l1)
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.

York RESEARCH CORPORATION L5 STAMFORD, CONNECTICUT
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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 im-
pinger 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 ofthe
pump. The dry gas meter has a sensitivity of 0.001 cubic foot
and is fitted with thermometers on the meter inlet and outlet.

CO2 and 0>

COp and O samples were collected by traverse through a sampling
tube attached to the particulate sampling probe and aspirated
into leveling bottles as illustrated in Figure 5. The gas
collected was immediately tested with an Orsat apparatus for

C0, and 0, concentration.

Sampling Nozzle Selection

In order to insure accurate results, especially where sizeable
particles are present, it is necessary that the gas entering

the nozzle be drawn through the sampling nozzle at approximately
the same velocity as that of the gas passing the nozzle in the
flue at the sampling point. Calculations of meter rates must
consider the difference in temperature and pressure between the
meter and the nozzle and the moisture content of the gas.

The size of the sampling nozzle depends on the gas velocity and
sampling rate to be maintained. It should be large enough to
give a suitable dust sample in a reasonable time, one tenth gram
being about the minimum desirable. A sampling nozzle size to
give an isokinetic sampling rate between .50 to 1.00 cubic feet
per minute is best suited to the equipment described.

Determination of Mass Flow and Temperature

Mass flow and temperature are determined by use of a pitot tube
and inclined manometer, the two adapters are screwed in tightly
and a suitable length of rubber tubing is connected to each.

The manometer fluid is then poured in until it reached a level
at which the meniscus rests at the zero on the gauge. Slight
additional adjustment can be made by moving the scale plate.

The Pitot Tube is then connected to the manometer and the zero
point read with the Pitot Tube end protected from stray air
currents.

This is noted as a zero reading or the manometer was adjusted to

VAny Rreevanrd CORPORATION % STAMFORD, CONNECTICUT
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read zero. The Pitot Tube is then inserted in the flue at the
desired point, taking care to pinch the rubber tubes on entry

to avoid blowing or sucking oil from the manometer. When making
a reading, the Pitot Tube must always point directly into the
flow of gas.

The reading of the manometer is noted at each point of measure-
ment and the differences between this reading and the zero reading
is the measure of the velocity pressure at the points of measure-
ment. When the flow of gas is quite regular, it should be
possible to estimate the reading to within .005 inches on the
manometer.

The temperature of the gas in the flue is noted by means of a
pyrometer. -

The relation of the pressure of the gas in the flue to atmosphere
is usually measured. If within the range of the gauge, it may be
referred to the atmospheric pressure outside the flue by the
draft gauge and the other end of the gauge open to the atmosphere.
If a pressure of more than 2" wc exists, then a "U" tube gauge
should be used. Care should be taken to protect the open end

of the gauge connection from air currents. This can conveniently
be done by placing a loose ball of cotton waste over the opening.

For accurate work, it is also necessary to determine the density
of the gas, or its specific gravity referred to some standard
gas, such as air. This can be calculated from its chemical
composition. For ordinary combustion gases, it is often suffi-
ciently accurate to assume that the density of the gas is the
same as that of air, i.e., that is specific gravity referred to
air is 1.00. .

1V. ANALYTICAL PROCEDURE

Particulate

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 acetone wash solution is
placed into a tared beaker, evaporated with an Infra-Red Lamp
and the beaker weighed again. The difference in weight is the
weight of the particulate in the wash. This is combined with
the filter catch as the weight of the sample.

WAarnvyrs DroranAary (A DAD A TTANRY ~ STAMEORD CONNECTICUT
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Hydrocarbons

The method used to measure the hydrocarbon sample is with a
Perkin Elmer 88l 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.

Carbon Monoxide

Carbon Monoxide are analyzed by using the grab flasks used

for hydrocarbons and analyzing them by non-dispersive Infra-Red
(NDIR) analysis. Detection tubes are also used in the field

as a check. The laboratory sample of CO comes from the 250 ml
flask used for hydrocarbon collection.

NOp Analysis -

The amount of nitrogen 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 indi-
cation. 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 spectrophotometer at 420 Mu, compare
results with a standard curve based on standard concentrations,
and read milligrams of nitrogen in the sample.

After the amount of nitrogen in the sample is known, the concen-
tration is calculated using the following formula.

ppm NOy = (29.63) Mg NO,) (T¢ + 460)
(Ve) (P;-Pg)

Where: ppm NO, = parts per million of NO
Mg NOx = milligrams of NOy in sample
T¢ = flask temperature (°F)
Pi = initial flask pressure (in. Hg.)
Pf = final flask pressure
Vg = flask volume

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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S02 , SO3 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 0.01 N barium perchlorate. Run a blank
with each series of samples.

The 502 and SO3 concentration is calculated as follows:

Cso, = (7-05 x 1075 1b-1) (V¢-Vyy,) N (Vsoln)
g-ml

(Va)
V"‘std
Where: Vi = Volume of Barium perchlorate titrant used, ml.

Vtb = Volume of Barium perchlorate titrant used in
blank, ml.

N = Normality of Barium perchlorate titrant,
g-eq./l.

Vsoln = Total solution volume of SO,, SO,, 50 ml.

Vi = Volume of sample aliquot tigrate , ml.

Vm td = Volume of gas sample through the dry gas

s meter (std. conditions), cu.ft.
COp and O3

COp and O, samples were collected by traverse through a sampling
tube attached to the particulate sampling probe and aspirated
into leveling bottles as illustrated in Figure 5. The gas
collected was immediately tested with an Orsat apparatus for

CO, and 0y concentration.

YORK RESEARCH CORPORATION [iif} sTaMroRrDp, CONNECTICUT
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' STATE OF CONNECTICUT '

DEPARTMENT OF ENVIRONMENTAL PROTECTION .. R

StaTE OFFICE BuiLbing HartForp, Connecticur 06115

- et wm . - an

"7 DAN W. LUFKIN O
COMMISSIONER I T

L LU v . August 15, 1973 ST LT

Simr —ss e e mmesis e s ms c@ - me . semrims w e - mm e em e e . e A ——— e - [ . ierm e m e

- _ __ Mr. Robert Epstein S
York Research Co. - ' o
One Research Drive o o '
Stamford, Connecticut 06906

... Dear Mr. Epsteins S

"7 77 T This letter shall serve as acceptance of the field test procedures employed
by York Research Co. in testing the effluent from the Glastonbury Sevage
- Sludge incinerator. Because of conflicting schedules the Department could
- not observe the Field at the Glastonbury plant. The Department has, however,
observed the equipment and test procedures used by York in testing two other
sewage sludge incinerators and was satisfied with York's performance.

We will contimue to spot check York and other consultants performing tests
in the state to insure relisble test results.

If there are any questions concerning this letter please do not hesitate
to contact me at this office. The telephone mmber is (203) 566~2690.

Very truly yours,

Carleton Dodge
Senior Air Pollution Engineer
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DESCRIPTION OF OPERATIONS

The incinerator is a multiple-hearth furnace which is 16
feet 9 inches in diametef and has 6 hearths. The temperatures
in the furnace are regulated by North American burners located
on hearths 1, 2, 4, & S. The total burner system has a maximum
capacity of 13,000,000 BTU/HR and consumes 13,000 SCFH of natural
gas: The furnace is designed to burn 5,000 1b/hr of a mixture

of primary and secondary sludge. The composition of the sludge,

skum, and fuel are:

SLUDGE (estimated)
82 % Mdisture
75 % Volatile Solids (dry basis)
55.8 % Carbon (volatile basis)
8.2 % Hydrogen (volatile basis)
31.0 % Oxygen (volatile basis)
5.0 % Nitrogen (volatile basis)
0.0 % Sulfur (volatile basis)

11,000 BTU/LB Heating Value (volatile basis)
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DESCRIPTION OF OPERATIONS (continued)

FUEL (estimated)

Natural Gas
76.1 % Carbon
23.0 % Hydrogen
0.0 % Oxygen
0.9 % Nitrogen
0.0 % Sulfur

0.0 % CO,
:000

-3

ASH

22,800 Heating Value (BTU/LB)

The combustion air for the sludge and/or other components
of the waste will be supplied by air ports such that 75% excess
air on the volatiles is maintained.

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 scrubbing system which removes the dust
particles. The resulting effluent gas stream then conforms to

the local air pollution regulations.
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DESCRIPTION OF OPERATIONS (continued)

The scrubber shall be an impingement type using 150 GPM
total water for adequate scrubbing of gases. The scrubber will
have an outlet volume of 7,800 ACFM (maximum) @ 175°F with a
differential pressure of 5" W.C. at the designed scrubber outlet
volume with an inlet dust loading of approximately 6# particulates/
1000 # dry gases. The emission rate shall not exceed 0.2 #/hour
of particulates per 1000 # of dry gases corrected to 50% excess air.

The induced draft fan shall be rated at 7.8"AP static
pressure and 8,900 ACFM @ 1Z5°F and 0 feet above sea level at

operating conditions.
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QEtaecH !

CORPORATION 4

PARTICULATE CALCULATIONS
et ALLULATIONS

The following are the basic equations used in éalculating
final data as found in the final swmnary.

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

Vmgrq = 17-7 X vm(ﬁ, + me,} pe.3

13.
(T, + 460)

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

Vwgag = 0-0474 x V,, = Ft.3

3. % Moisture in stack gas

100 x V,,
gas o 9

+ Vw

% =

\'/

Mgtq gas

4, Mole fraction of dry gas

" T 0

~

5. Average molecular weight of dry stack gas

06 CO, x 44 . (%0, x 32y . O&N> x 28
MWy = 2 o)+ 2 o v X B3

6. Molecular weight of stack gas
MW=Muw, x Mg + 18 a-M)
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7. Stack velocity at stack conditions, fpm
V, = 4350 x | fAPg x (Tg + 460) 1 172 | eom
Pg xMW
8. Stack gas volume at standard conditions, SCEM
Q = 0.123 x Vg x Ag x Mg X Pg _ oo,
(T + 460)
9. Percent isokinetic
I = 1032 x (Tg + 460) x Vmgeq - %
Vs x Tt x Pg x Mg x (D)<
10. Particulate - probe, cyclone and filter, gr/SCF
Cap = 0.0154 x Mg
= gr/SCF
Vi std &
11. Particulate total, gr/SCF
0.0154 x My
C = = /SCF
ao Vm std &
12. Particulate - probe, cyclone and filter, gr/CF at stack
conditions
17.7XCanXPst.d_ .V
Cat = —r,+ to0) e /CE
' 13. Particulate - total, gr/CF at stack conditions

c .17-7XCaoxPsXMd=
au (Tg + 460)

gr/CF
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14.

15.

16.

17. _Lb.(Part.) = gr.(Part.) x Lb.(Part.)

Y-8200 : . PAGE 27

YORK

estasCn ;
coeronanan 4

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

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

Particulate - total, lb/hr.
Cax = 0.00857 x Cgo x Qg = lb/hr.

% Excess air at sampling point

% EA = 100 x % 0p

0260 x % Nz —% 05

103 1b. Flue SCF @ 50% Ex. 7000 gr
Gas @ S0% Air '
Ex. Air

-

x 103 1b-MOL x 387 s
MW-103 Lb Lb.-M
Flue Gas
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SOURCE TESTING CALCULATION FORMS

 Test No. ¥-3200 No. Runs 3
Name of Firm ENVIROTECA SY5TeNS, N C

Location of Plant GL%ToM&ﬂy , COMON.

Type of Plant SELOACE TROETVMENST

Control Equipment SCRUBBER.

Sampling Point Locations c'u;!'Lg'r

Pollutants Sampled TPRART\COLATE

Time of Particulate Test:

Run No. { Date M)-25-13 Begin 1Sl End 1?25
Run No. 2 Date ™-25-73% Begin Q14 End 2142
- Run No, 3 Date_7424-73 Begin__ o449 End 1208

PARTICULATE EMISSION DATA

- Run No. ' ' ‘ ! 2. 3
Pp barometric pressure, "Hg Absolute 20.03 0.03 20.03%
Pp orifice pressure drop, "H20 48 136 \.0o
Vm volume of dry gas sampled @ meter 2.082 68.625 | ¢9.29

conditions, ft.3

Im Average Gas Meter Temperature, °F (O] I o

Vm Volume of Dry Gas Sampled @ Standard* .
std. conditions, ft.3 o053 4. 200 |G 640

Vv Total H0 collected, ml., Impingers
o rary 20 coll ’ 207.4 | 203.0 378.0

"V - Volume of Watér Vapor Collected 4 Vg . 263 7.1
gas _ ft.3 @ Standard Conditions* 1.3 N ‘? 7

—* 70°F, 29.92" Hg,

Quaury
CONTROLLED
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Page 29 of

" PARTICULATE EMISSION DATA (cont'd)

Pages

YO

Guautry

COnreouien ;

fEstaacn 7
CORPORANION

Cao - Particulate - total, gr/SCF

Run No. ! | 2 3
MM - % Moisture in the stack gas by volume N2 \7.8 | 209
Mg - Mole fraction of dry gas 828 |.Raa | oy
% o2 3.6 | 32 | 8.3
% 02 é. & 6.8 2.2
% N2 3.8 |dH | 4. S
M W g - Molecular weight of dry stack gas ak.¢4 .62 |29.463
MW - Molecular weight of stack gas QB (. 4o .18
. APs - Velocity Head of stack gas, In. Ha0 — —-— -
Tg - Stack Temperature, °F HAHS [144.2 [123.
V& PX (T.460) 1.035 [\o.634 | §.4a1
Pg - Stack Pressure, "Hg. Absolute 30.04 | 20,04 20.04
5 Vs - Stack Velocity @ stack conditions,_ fpm 154 1Isasd | 1392
_ Ag - Stack Area, in.?2 442 | 443 | 4d2
_ O t g::flgaggsczgéﬁgo?s, *SCIM ?767 3297 3010
_ Tt - Net Time of Test, min, 2o | lzo | (206
_ Dn - sampling ﬁozzle Diameter, in; 76\\' ;3125 V31T | 2128
. XI - Percent isokinetic K | q2.¢ 1078
- me = :‘nagtéiﬁzgf ;lgf:robe, cyclone “\‘3 A.| 100&
Mt - Particulate - tbtal, mg. . I — -
DT et ppmbe. oyelone, 0219 |.ofgd |.0222

Ca+ - Partirulate - nrahe  Arurlnna  anAd

- & o
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REPORT N0, V=3200 Page 30 of  Pages

PARTICULATE EMISSION DATA (cont'd)

Run No. | 2 3

Cau - Particulate, total, gr/cf — -— —
@ stack cond.

Caw = it fgbes ovelone, | o59q | 5243 | s2q

Cax - Particulate - total, lb/hr, -_— -

%EA - % Excess air @ é-”.g 42.9 477

sampling point

* 70°F. 29.92" Hg,

_a%(_,:@ 2%(0,  .0%6 6250 033D

L85 :
-/éfsg ‘-ﬁi 03 6334 0423

e §6
eX. A\R

Quaury
CONTROLLED v

o)) ¢
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OXIDES OF NITROGEN FIELD DATA

JoB No. Y-%8.00

PAGE 37

Date 0-25-73
Plant GrsTone ry
7
Sample Collected By Hs€ /RP
Run No. \-5
Power Stat Setting 257
Field Data
TesT™ \ 2 3 < =1
Clock Time RSO | 1as3 [ as [asa |23
Flask Number \ é 4¢ \2 AR
Vol f k1l
cgrggztgonﬂ(-iiter;ss 2033 2.003 |Q057/ |2:033 | 9.050
Pr bef 1i ‘
inHg. o PHRE | g <998 |- ;g oo |-
Pressure after sampli
in Hg. T = a9 33 |
‘ I-‘lask' temperature, °F s S50 2O V0 Yo

Remarks:

auauty
Conreaiee W
]

1237249 N




T T e e Tt
————

Remarks:

. PAGE 38
OXIDES OF NITROGEN FIELD DATA
JOB NOY-BR 00D |
- Date -26-72

Plant CroasTon BORY

Sample Collected By Réé_./ A

Run No. G-10O

Power Stat Setting 75‘72:

Field Data

L TeeTS 6 M b3 < 1O

. /253
Clock Time 1309 11420 1431 | gz [ 1433
Flask Number 2 ‘g‘ l s< &""
Volume of flask less
correction (liter) 2004 [ 2052 [2.033 | 1\908 |2.033
Pressure before samplin
in Hg. ® |80 | 6 [ |-20x [-00e
Pressure after sampling
in Hg. =22 |- -.5 - — 5
~ Flask temperature, °F 20 20 20 20 20

CONTIOLIED |
YORIKQ

etlttlaerm




REPORT No,__ /-B3C0 ) Page 39 of  Pages

NO, EMISSION DATA

RUN NO.

4
Date ’ ‘ -7/15 7/gs —)/zs 7/2§ 7/2§

mg NOZ

43Rl |.s%f |28 |4 |.sRy

Tf - Flask Temperature, OF
20 70 |Vo 20 | 0

Vg - Flask Volume, liters
Q\m Q~003 §-05'7 3-033 9-050

Pj - Initial Flask Vacuum, "Hg. 9 |- |-a -0 [-oa

Pf - Final Flask Vacuum, "Hg. -9 -2a |-Da 3.3 |-2.9

ppm NO2 | a3 lé"‘! 68 ¥ g ‘60

29.63 x mg N0y X T + 460)
ppm NOp =

Vg X (Pf - Pg)

aa.63< 43a1x 520 _

5163 x 45872530
\232 D === =4S
2033 X 3.2 - 2.033¢ Q44
2R.63< . 5264 xS30 NP ¢ ..5338 <S$30
2 = | @ - - =140
. 003% 5.6 2050 Q5.0 .

A.63X 238X 53D ;

Quaury
CONTROLLED
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‘REPoRT M0, Y-8AD0 | . " Page 40 of  pages

NO, EMISSION DATA

RUN NO.

& |7 128 |9 | 1o

Date 7:¢ 7/16 726 724, 7/26
mg NO2 %20 |75 [ 065 | 268 | 4

20 70 | 720 |20 | o

T¢ - Flask Temperature, OF

V¢ - Flask Volume, liters
2016 2,053 |9.033 | /.98 | 2.032

P - Initial Flask Vacuum, "Hg, -3%8.0 l-an é kv« 2.8 |09

Pg - Final Flask Vacuum, "Hg.
‘9-2 -.5 -5 _45 —"5—

pem NO W d (172 azo | 17g

' 29.63 x mg NO> X (Tf + 460)
ppm NOp =

Ve X (Ps - By
& 5963 2630 < $30 _ " @ 29,63~ 76X x s530 =23
016 x 35,8 \ | Q08 x 27,3
(D 3963% 758l x50 . < engirca
= 63X .6a5Y X S30
3.083 X . 37! Sl o As ¢
2033< 27,4
(B 3262x .coesxs20
2032 X 37| -3

Quaury
CONTROLLED
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REPORT NO.__Y-8200 Page "1 of Pages

S02 EMISSION DATA

RUN NoO, 12 |3 | d

: . / g/
Date : 77'5/;?, 25/13 /z%s 26/73
mg SO2 - 1).633 28l IR 4.004-

82 123 | 2a |2a

Im - Average Gas Meter Temperature, °F

Pp - Barometric Pressure, "Hg abs, 20.03 20.03 .03 30.03

Vm - Volume of dry gas sampled @ meter| [.|29 1920 | .620 | 1.140
conditions, ft.3

ppm S02 2.2 19,00 {92 |46

ppm S02 = 0.751 X mg S02 X (Tm + 460)

Pp X Vp
oS! x 1,633 % 54 _ : OS] € Q. 23AX 5‘.’.1: 9.0
O T 2003% |l29 - d0. R 20:03% |.630 ™
075 X 128I1x G4 @ oSt x 4.004 X U 7
@ 3003193 100 30.02x 1140

QuaurY
CONTROLLID
b




REPORT No. Y-3200

S e tha G o -

“Page U2 of Pages
S03 EMISSION DATA
RUN NO. | |2 [ | 4d
Date 7/::/73 7:%3 7&5/7} 7/26/,3
mg SO03 [-12et L4003 {1301 [ 2202
Tm - Average Gas Meter Temperature,°F 22 |23 |32 | 82
P, - Barometric Pressure, "Hg abs. D.03 [30.03 [D.03 | 20,63
I oniieions. 3530 Sompled @ meter o9 11430 |1.630] 1.190
ppm SO3 S 235 |R62 2.9
ppm S0 = 0.6008 x mg SO03 x (T, +460)
Py x Vg
.b00% < (20 % 542
© = 3003 x lizq - RIS
@ .wx oqwzx 5141 -
T 30.03¢ 1920 225
. %< 3ol x 54
@ G008 = .%66
30.63 % L6320
@ £008X 2202xH2 2 ' »
oS < Lio o

YORIG
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GAS SAMPLING FIELD DATA

S0 /SO

JoB No. Y—800
Material Sampled for

PAGE 43

Date 7-25-73

Plant COSTCAYD URY Location

SUOTLET

Bar. Pressure ﬁz. 03 "Hg Comments:

Ambient Temp. 5%

Run No. [

Power Stat Setting 80%

Filter Used: Yes X No
Operator gﬁf
grﬁc;gx METER (Ft3) sgg-‘;ngsﬁT(ggM) mTERTbI;BMPERATURE
(70 2,648 — 32
s 34,246 - | — B2
\720 34,7\ 2. ' — g2
S 3.7 — ?2
Q. 12%ce)
Comments:

Impinger Bucket No.

Meter Box No.

auawy
CONTROW



N PAGE 4y
GAS SAMPLING FIELD DATA
JB %0._V-%oo
Material Sampled for 05 /2032
Date 7-25-73
Plant Cathsron Boey Location SUTLET
Bar. Pressure 20.03 "Hg Comments:
Ambient Temp. ]
Run No. xR

Power Stat Setting 807‘0

Filter Used: vYes ¥ No

Operator ?‘55_

lc.xﬁ%cx METER (Ft3) s%?ngm(‘g?‘m) mTERTgEMPERAm
Y0 5.2490 — 22

1945 572! ‘ — ¥

Kksd &2l — 32

19T G703 -_ 2

2000 2170 — - L

(‘ G20 CF)
Céngments :

Impinger Bucket No.

Meter Box No.

QUauTY
CONTROLLES

e me e a m—— .



308 No. Y-8300

GAS SAMPLING FIELD DATA

603/ S0z

— e e —

PAGE 45

Material Sampled for
Date 72-26-72
Plant QLH&?QQBU N

/
Bar. Pressure 20.03

Ambient Temp. g&

Run No.

Power Stat Setting 75%

Location _ OorieT

"Hg Comments:

3

Filter Used: Yes X No

Operator 6‘56

gnlgé:x METER (Ft3) sg%qi;mcgim _mrmrgmpm‘um
32 NARTe — 32

W37 2.53.6 — 3

W4 3.l — S

W4 3.300 — 2

(l.620ce)

Comments:

Impinger Bucket No.

Meter Box No.

quaury
CONIROLL



GAS _SAMPLING FIELD DATA

JOB No. 1-B3260

PAGE 46

Material Sampled for éo;/]so;
Date 2-26-73
Plant GLrsonBoe./ Location OUTLET
Bar. Pressure ,30.0{7: "Hg Comments:
Ambient Temp. T
Run No. 4 .
Power Stat Setting 7570
Filter Used: Yes ¥ No
Operator ‘ QlSC
grﬂoigx METER (Ft3) sg'%qf:méggm mTERmTaEMPEM
23S K806 — 22
2o 0112 | — 23
123g 10:4L% — 22
1240 10.94 & — 3
( | .\""Der‘)
< ’
Comments:

Impinger Bucket No.

Meter Box No.

QuAurY
CONTROLLE
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HYDROCARBON EMISSION DATA

"Job No. Q[)‘ QQ@O
Date 7 /24 /73
Plant__ - NVIROTEC | Location G loSis v\"su/\/

Ambient Temp. SO
. Operator Q S

f

: Eest No. Time Flask Temp. PP%M@M
L RoS” | 222° 9. 08
2 1204 20077 | qle
> | 307 | 290°F 6. 14
4 | 24D 280 °F . 2.94
g |yl 20D %= q.10
b

lqu 8(9‘30": . (9;&14/

(TTT T T T T
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‘PITOT TUBE CALIBRATION

L - NEEE L g

D N VA T 7 - B8/

. Standard Pitot
. Factor = 1.00

e .



N
- T

U e e b M i s Gy e m———— & P e C e —

_“Dare £ (ggzz Box No. /5‘77 PAGE U9
_Pump - _ !
Pugp 0il /
Clean Quick Connects / Valves
Manometers r;/ |
Dry Test Meter e
Thermometers /
Lights _ .~ P -
Blectrical)heck - Amphenol /
Variac
Vacuum Gauge / Z
Leak Check at 27" hg. - _ < cl
Remarks
Initial each item when checked and write in any remarks..
Calibration - Orifice and Meter
6(55’ /3 Box No. /f?? Py 22 g4
CF, T 1T oT T, Time
Oriflce —a_ W '_d : d A d. t
0.5 S Tolel 27> 72 &L 22,4 2 72 -4
1.0 5 S o4 23 $4.4 22. 2 o 929
2.0 10 o o3 723 | 398 285 g4.s /(5
4.0 10 Jod 73 A 8.5 £2.3 g. 26
6.0 10 joosx 23| 5§83 g3.s” 9/.0 25%
8.0 10 7 1
Calculate Y & Hg at man. 2.0 P
1! v = ". . ) ‘ ‘ ;
P - I '
_J Y= ‘.:Pw'Pb (Tg avg. + 460)
CFq (Pp + 0.147( T, + 460)
Y= ( .+ 460)
. | ( +0.147) ( + "ﬁgi ‘Tolerances
Alg* 0-0634 w * 460 Y = 0.99 - 1.00 - 1.01
B, (0Tg + 460) \ CE,, / &My =1.6 - 1.80 - 2.1
0. 063’4 ( + 460)t

AHg =

( + usu)\



\ : / 09h + )
, — —_— o —— 0°8 - g
(09h + ) (885°0 + ) Fu? . IIJ\ | 0csz°0
0°8 w X
(090 + ) \ J ' (0oh + FER)FTET
~ loon + BT ) (1w +F¥Z VBT | (04709 0Mm - Sy
Jo7| 0°9 - . - - X —09h+ £2) 2061°0 A
(0oh + ~78) FEIEX O
A 4 . \ 07 / (09h +S7E ) TV
(09h + €0 €h62°0 +83D o/ /4L | B - Sy
07} on = & A\ (09h + €2 ) 8921°0
(0oh + €28 ) #36Tx
7 (o9h + 32C) 2.3 14
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—Zat= ¢ é@;/ﬁ __Box No. ___S 049 T

__Eum : - ‘ PAGE 51
“Pugp 01l [
-Clean Quick Connects & Valves
-Manometers e
. —Dry Test Meter L
~_Thermometers LL/
.“Lights el -
TElectrical Check - Amphenol
Variac o
Vacuum Gauge —
_—Leak Check at 27" hg. - &~ CE
Z Remarks '

- ~Initial each item when checked and write in any remarks.

Calibration - Orifice and Meter

“TDate _%.T/Zf Box No. _ 5 —_/04? P, L7 £¢
Orif:.ce “a - _T‘f ]':'Td ird Asg ? T:me _ |
0.5 5 S/of| 22 Z2 73 77,5 (.57
1.0 5 /02 22.51 73 72 24 g 26
2.0 10 Vooezl 23 | 53.5 g/.5 £7.5 \|/2.34
_ 4.0 10 007|351 2.5 85 72.5 375
N 6.0 10 w2xd 225V s s 2) 9.5 2.50
8.0 10

(_:alculate Y & Hg at man. 2.:0 ' \.

- . : :
Lg -

]

| . :
1 Y= CFy Py (Tg avg. + 460)
' CFg (P + 0.147( T, + 460)

Y= ( - +u60)
( +0.247) ( + llBD Tolerances
Alge 0-0834 (Ty + 460 Y=0,99 - 1.00 - 1.01
B, (0T, + 460) \ CE,, / 48y =1.6-1.849 - 2.1
, 0.0634 ( + 460)t)
Alg =

( + lIGD)\
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