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Dear Kris,

Re: Clarificaticns-4/84 Pt Woronzof Sludge Incinerator Test —= (ChAh

Cur conference call convarsation with Bill MacClarence /Qﬁ/ ﬁéfg
Deparimant of  Znvirocnmertal Conservacicon  (3DEC)  breught
clarification of the follcwing elements on the subject report p
that the subject report requires these clarificatiocn comments ,¢z77io
1. How the atmospheric emissions were corrected to a
concentration of 12% less the contribution from auxiliary fuel (1.,. 1atura1
gas in the cass of Pt. Woronzof Sewage Sludge Incinerator).

2. How the flowrate of shaft cooling air was determined. .
3. How tc determine if carbon dioxide is being absorbed in the scrubber which:
tharaby incre2ases the repcrted particulate emissions.

Particulate Emission Corrections to 12% Carbon Dioxide

Particulate emissions on combustion sources can be diluted with air to meet
emission standards based upon concentration bases. The correction to 12%
carbon dioxide was developed o prevent air dilution as a means t©o get
cembustion sources to dilute with ambient air as a means to meet the
parziculata: eomissicn standard {i.e. "Diluticn is NOT the Solution tc
®cllution™) . ' '

The ccrraction of particulate emissicns from combustion sources to 12% carbon
dicxida {5 "nased uwon burning bituminous coal with 50% more air than i3
requirad for theorstically perfect combustion (Theoretically perfect burning
of bituminous c©cal will produce 18% carbon dioxide in the exhaust gasj. At
the time “he 12% carbon dicxide standard was dzvelcoped, 50% excess air was an
accentabla quantity of excess air to satisfactorily burn bituminous ccal. The
‘Bftl,u;Cie emiszsions from conmbustion sources are measured and 1w correction
g mad2 .7 *he carbon dioxide in the exhaust stack is 12%. TIf the exhaust gas
zoncentration of the stack is 8% carbon dioxide, the combustich source burning
oiruminous coal is diluting with air (i.e. 100% excass air) sc the particulate
enizsions are "corrected" to 12% carbon dioxide by a factor (i.e. 12/measurad
¢ wardor. Yioxide in the exhaust gas stack) ke correct the =xhaust jas Hack fo
L2 marben diaxids and S0% axcess air.,

sources  ourn  With  supplemental  fuel  (i.e. auxiliary fuel) to
N wyp: tions such & ijnite the material being burned, raise -he
¢ an aAfcarnurner to mafncain 3 high temperature for combustin:
WAL B Tre material will burn,  The  auxiliars Fu

iloxide  ro the exhaust gas. Because 'he auxiliary Suel

it the burnars of  incineracors is aequmed to burn

2ol subh contrihatas uchen t¢ *ha exhaus:
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with the two equations listed below, the quantity of dilution air was
determined.

EQ 1. Incin Air + Dil Air = Stack Air = I + D = 5012 dscfm
EQ 2, Incin 02 + Dil 02 = Stack 02 = (0.158 )(5012) = 795.9
(I)(0.1365) + (D)(0.21) = 795.9 with D = 5012 - I

Therefore, D = 1521 dscfm
The effect of dilution air on the emissions is accounted for in the correction
to 12% carbon dioxide. Therefore the dilution air was not utilized to
calculate an adjusted particulate emission concentration.

Carbon Dioxide Scrubber Absorption Effects on Emissions

Carbon dioxide can be absorbed in scrubber water which reduces-:the measured
carbon dioxide concentraticn at the stack and therefore the 12% carbon diexide
correction factor is larger and the calculated particulate emission is larger.
Mr. MacClarence of ADEC provided a reference (i.e. Reference No. 2 enclosed)
to account for the absorptian of carbon dioxide by the scrubber. Airflow and
carbon dioxide before the scrubber were not measured on this project and
because the particulate emissicns were exceptionally low, the calculation of
an adjusted carbon dioxide concentration was not performed. Mr. MacClarences'
interest in accuracy in particulate emission concentration and opacity is to
be commended in finding and providing the enclosed Reference No.2. The
measurement of carbon dioxide will be made simultaneously at the scrubber
inlet and the stack on the next particulate emission sample to determine the
significance of the scrubber absorption of carbn dioxide.

The above observations have been made to clarify the subject report. I
apologize that the subject report was not clear enough for the layman to
understand and will endeavor to make future reports more clear. What specific
report improvements would make the subject report more clear to the layman?

Yours truly,
AMERICAN SERVICES ASSOCIATES

dba ASA COMNSULTANTS
=

wesley D. Snowden, P.Z.

enclosures: L/////,///
cc: Mr. Bill MacClarence

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION
437 E Street
Anchorage, Alaska 99501



- REFERENCT

No. 2 - CO2 Adjustment from Scr'ber Absorption

(Provide
121:1526

Oy courtesy of Mr. Bill MacClai

ce of ADEC-5/84)
FEDERAL REGULATIONS

(3) The minimum data requirements
have or have not been met; or, the
minimum data requirements have not
been met for errors that were
unavoidable.

(4) Compliance with the standards has
or has not been achieved during the
reporting period.

{h) For the purposes of the reports
required under § 60.7, periods of excess
emissions are defined as all 6-minute
periods during which the average
opacity exceeds the applicable opacity
standards under § 60.42a(b). Opacity
levels in excess of the applicable
opacity standard and the date of such
excesses are to be submitted to the
Administrator each calendar quarter.

(i) The owner or operator of an
affected facility shall submit the written
reports required under this section and
subpart A to the Administrator for every
calendar quarter. All quarterly reports
shall be postmarked by the 30th day
following the end of each calendar
quarter. :

(Sec. 114. Clean Air Act as amended (32
U.S.C.7414))

|

@E}—Sfandards of Performance
" for Incinerators

§ 60.50 Applicability and designation of
afTected facility.

[42 FR 37936, July 25, 1977]

(a) The provisions of this subpart are
applicable to each incinerator of more
than 45 metric tons per ‘day charging
rate (50 tons/day), which is the affected
facility.

(b) Any facility under paragraph (a)
of this section that commences construc-
tion or modification after August 17,
1971, is subject to the requirements of
this subpart.

§ 60.51 Decfinitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act and in Subpart A
o! this part.

(2) “Incinerator” means any furnace

.

for the purpose of reducing the volume of
the waste by removing compustible muiter.

(b) “Solid waste” means refuse, more
than 50 percent of which is municipal
type waste consisting of a mixture of
paper, wood, yard wastes, food wastes,
plastics, leather, rubber, and other com-
bustibles, and nontombustible materials
such as glass and rock.

(¢c) “Day’’ means 24 hours.

§ 60.52 Standard for particulate matter.

(a) On and after the date on which
the performance test required to be con-
ducted by § 60.8 Is completed, no owner
or operator subject to the provisions of
this part shall cause to be discharged
into the atmosphere from any affected
facility any gases whizh contain par-
ticulate matter in excess of 0.18 g/dsem
(0.08 gr/dscf) corrected to 12 percent
CO..

{39 FR 20790, June 14, 1974}

§ 60.53 Monitoring of opcrations.

€a) The owner or operator of any In-
cinerator subject to the provisions of this
part shall record the daily charging rates
and hours of operation. :

{39 FR 20790, Junc 14, 1974]

(Sec. 114 of the Clean Air Act as amended
(42 US.C. 7414).)

§ 60.54 Test mcthods and procedures.

(a) The reference methods in Ap-
pendix A to this part, except as provided
for in § 60.8(b), shall be used to deter-
mine compliance with the standard pre-
scribed in’'§ 60.52 as follows:

(1) Method 5 for the concentration of
particulate matter and the associated
moisture content; :

(2) Method 1 for sample and velocity
traverses;

(3) Method 2 for velocity and volu-
me'ric flow rate; and

(4) dicthod 2 for gas analvsis ard cal-
culation of excess air, usiny the inte-
grated sample technique.

(b) For Method 5, the sampling time
for each run shall he at least 60 minutes
and the minimum sample volume shall
be 0.85 dscm (30.0 dscf)
smaller sampling times or sample vol-
umes, when necessitated by process vari-
ables or other factors, may be approved

except that

used 1n thie process of burning solid waste by the Administrator.
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(c) If & wet scrubber is used, the gas
analysis sample shall reflect flue gas con-
ditions after the scrubber, allowing for
carbon dioxide absorption by sampling
the gas on the scrubber inlet and outlet
sides according to either the procedure
under paragraphs (c) (1) through (¢) (5)
of this section or the procedure under
paragraphs (e) (1), (¢)(2) and (c)(6)
of this section as follows:

(1) The outlet sampling site shall be
the same as for the particulate matter
measurement. The finlet site shall be
selected according to Method 1, or as
specified by the Administrator.

(2) Randomly select 9 sampling points
within the cross-section at both the inlet
and outlet sampling sites. Use the first
set of three for the first run, the secand
set for the second run, and the third set
for the third run. )

(3) Simultaneously with each par-
tlcwate matiter run, extract and anaiyze
for CO, an integrated gas'sample accord-
ing to Method 3, traversing the three
sample points and sampling-.at each
Point for equal increments of time. Con-
duct the runs at both inlet and outlet
sampling sites.

(4) Measure the volumetric flow rate
at the Inlet during each particulate mat-
ter run according to Method 2, using the
full number of traverse points. For the
inlet make two full velocity traverses ap-
proximately one hour apart during each
run and average the resuits. The outlet
volumetric flow rate may be determined
from the particulate matter run
(Method 5).

(5) Calculate the adjusted CO, per-
centage using the following equation:

(% CO1)ats= (% CO:2) at (Qe1/Q1s)
where:

(% COa1)a¢s Is the adjusted CO: percentaze
which removes the effect ol
CO: absorption and ditutlon
alr,

(% CO:) 4t 1s tlie percentage of COr meas-
ured before the scrubber, dry
basls,

Qe Is the volumetric flow ralo be-
fore the scrubber, average of
two runs, dsct/min (using
Method 2), and

Q.o i3 the volumetric Mow rate af*ar
the scrubber. dscf’'muin (us-
ing Methods 2 and 3).

(6) Alternatively, the following pru-
cedures may be substituted for the pro-
cedures under paragraphs (¢) 13), (4).
and (3) of this section:

(1) Simnltaneously with cach particu-
late matter run, extract and analyze for
CO., O, and N. an integrated 2as samnie

accordinyg to Methed 3. traver:ing the
three sample pomnts and sunpling for
. 14 . ~
T~ —+ : v/ = 2
—_-
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DISCUSSION
The incinerator at the Point Woronzof Treatment Plant of the Anchorage Water
and Wastewater Utility is a continuwus feed, continuous ash removal
incinerator. The incinerator is identifed as Furnace No. 71343 built by
BSP-Envirotech in Belment, California. A log of incinerator operation was
maintained during the times the samples were collected and is available from

J. Kris Warren of the Anchorage Water & Wastewater Utility (907)243-2151.

Over five (5.68) diameters were available ahead and mo;e_ ;han two (2)
diameters of straight unobstructed duct were availabla behind the two (2)
sample ports at 90 degrees apart so sixteen (l6) traverse points on each of
two (2) diameters were selected for collecting the first sample. The first
sample revealed a uniform velocity and resultad in collecting over 80 cubic
feet of sample requiring 96 minutes to complete using three (3) minutes per
sample traverse point. Samples two and three were collected with the same
three (3) minutes per sample traverse point however the sample points wers
reduced to ten (10) vper traverse for a sixty (60) minute sample pericd.
Sample one was collected over the first half of the test assuming a fifteen
percant (15%) moisture in the stack which accounts why the nozzle velocity was
less than the desired minimum of 90%. Corrections werz made for nonisokinetic
nozzle velocities in the report. The first and second samplas were éﬁllected
assuming the nozzle diameter was 0.25 inches which upon chaecking after the
second sample was found to be 0.2A5 inches. The assumad .ess “han actual
nczzle diameter accounts for the less than desirabls nozzle velezity on Run #1

an .my the Rwn #2 nozzle velocity -/as less than Run 3,



leaks by pinching the flexible hose connected to the Method 5§ sample train
outlet tap and the pump and was considered leak tight if the stack gas
bubbling through the leveling bulb of the Orsat stopped after a short period

of time (e.g. 30 seconds).

The quantity of auxiliary fuel burned during the day of sampling was 24,500
cubic feet or 17 cubic feet per minute. One cubic foot of_‘natural gas
produces cne cubic foot of  carbon dioxide in the combustion process. The
percent carbon dioxide procduced in the stack which consists of an average of
5012 dscfm from burning thelauxiliary fuel is therefore 0.34% carbon dioxide
which was subtracted from the measured carbon dioxide before making the -

Correction to 12% carbon dioxide.

Dilution air (i.e frem cooling of the incinerator shaft) was entering the
Stack at a position just after the incinerator exhaust fan and just helow the
rocf. Oxygen readings were taken at the exhaust fan outlet (i.e. Jjust below
the dilution air inlet) and in the exhaust stack where the samples were
Collected. Knowing that the oxygen concentration of the dilution air is 213,
tha tozal airflow I3 3012 dscfm, the average oxy2n at the incinerator exhaust
fan outlet was 13.65%, the average oxygen concentration at the stack was
15.88% and balancing *he oxygen and air with the two equations listed below,
the quantity of dilution air was determined.
EQ 1. Incin Air + Dil Air = Stack Air = T + D = 5012 dscfm
EQ 2, Incin 02 + Dil 02 = Stack 22 = (0.1588) (5012) = 795.,9

(I)(0.13563} = (D)(0.21) = 795.9 with D = 3012 - T

Therefore, U = {321 dscfm

<

The 2ffect of dilusiz 4ir on che amissicns Is accrunt=d for o the correcticn
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PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

Qs, Qqs (Qgp)

T (8

N, Vo (Vs(std))
I (1)

C0, €4 (Cs)

N (3€0,)

TS, Tg (Tsi)

C (*)

PMRC, PMR. (*)
PMRR, PMR. (*)
PMRAVG, PMR (*)
CPRIME, C' (*)

PT, Py (M)
AL, A2, A, (A)
An (An)

DN (*)

cp, ¢, (C_)

(Page 2)

Dry gas meter calibration factor

Stack flow rate at standard conditions - scfm (dry)

Time over which sample was collected - minutes

Velocity of gases inside nozzle during sampling, at STP -fps
% Isokinetic (+ 10% desirable)

Particulate concentration - grains/scf

%C0» by volume in stack (12 indicates no % €0, correction is
to be made

Temperature of stack gas at each sampling point - OF (Use OR =
460 + OF in equations? :

Particulate concentration corrected to 12% CO,
Pollutant mass rate - "concentration method" - 1b/hr
Pollutant mass rate - "area ratio method" - 1b/hr
Average pollutant mass rate - lb/hr

Particulate concentration corrected for non-isokinetic
sampling condition - grains/scf

Total particulate collected by sampling train - mg
Area of stack - FTZ A2 = 0 if round stack

Area of nozzle - FT2

Diameter of nozzle in IN2

Velocity correction coefficient for type pitot tube used -
dimensionless, normally 0.80 to 0.90 for "S" type pitot tube
and 1.0 for "P" type pitot tube

Average  VH x T

FNotation in parenthesis to the right of the ASA nomenclature is the equivalent
EPA 40 CFR 60 Method 5 notation

* Notation used by ASA for calculations not required by 40 CFR 50 Method 5



PROCEDURE

EPA METHOD 5 PARTICULATE SAMPLING TRAIN

Sampling Train Preparation:

A tared and labeled glass fiber filter was placed in a glass filter
holder. The filter (MSAl106BH) was desiccated and weighed to a
constant weight to the nearest 0.5 mg. The condenser section
consisted of four glass containers in series: one hundred milliliters
of distilled-deionized water in a bubbler; one hundred milliliters in
an impinger; a dry bubbler; and, a bubbler filled with approximately
500 grams of silica gel. All of the containers were weighed. to the
nearest 0.1 gram. The sampling train was assemblad with connecting
glassware so that sample gas would pass through the €filter, the
bubbler, impinger, the dry bubbler and the silica gel respectively.

A nozzle of a size that ~would allow for isokinetic sampling was
selected and cleaned. A probe and liner of appropriate length to
traverse the stack was chosen and the liner cleaned with acetone and a
brush. The nozzle was connected with a cleaned union to the probe and
liner. The probe was connected in front of the filter. A schematic
of the sampling equipment is included in this report. :

A leak test was performed on the assembled sampling train. The leak
rate did not exceed 0.02 cfm at a vacuum of 10 inches Hg. The probe
was heated and maintained at or above 250 degrees plus or minus 25
degrees F. The filter was heated and maintained at 250 degrees plus
or minus 25 degrees F to avoid condensation of moisture on the filter.
Crushed ice was placed around the condenser at the beginning of the
test with new ice being added as required to keep the gases leaving
the sampling train below 70 degrees F.

Sample Collection:

Sampling ports were selected and installed. The number of sampling
points was determined based on the number of stack diameters from any
flow disturbance to the port(s). The location of each sampling point
was based on equal areas within the stack. )
The time at each point was dependent on the stack velocity and the
desired volume to be sampled.

The probe was inserted into the stack to the first traverse point with
the nozzle tip pointing directly into the gas stream. The pump was
started and immediately adjusted to sample at isokinetic wvelocities.
Equal time was spent at each time interval. The EPA designed
nomograph or 2quivalent was used to maintain isokinetic sampling
throughout the sampling period. At the conclusion of the run the pump
was turned off, and a final leak zest was performed at the maximum
vacuum incurred during sampling. If the post-test leak rate was found
to be over 0,02 cfm the actual leak rate was recorded.
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AsA CONSLLTANTS FARTICULAT CALCIULAT TN
CLIENT: ANCHORAGE WATER % WASTEWATER UWTILITY WORGCNZIOF TREATMENT FLANT
LOCATION: SEWAGE SLULDGE INCINERATOR STACK EMIZSIONE

SAMPLE DATE: 4/13/24 ANALYSIS DATE: 4/14-24/34

d mun s LAE # Z7-4

I. EVAPORATION OF 7% ml OF ACETONE RINZE AND (B)
ERUSHING OF MOZZILE, PROBE AND GLASSWARE BEFORE FILTER.

FINAL 79723.7 ma — TARE 79721.5 me

- BLARNK ({ SE-OZ ma/ml) ( 75 mil) = L3735 me) = 1.32% m3
I, FILTER CATCH ~ FILTER MSALIQABH — NUMEBER #-34 (&)

FINAL 4Z4.3 me - TARE 3I932.9 m=s = 20.4& m9
VII. TOTAL PARTICILATE = SuM OF ABROVE = 3Z.42% ma

BLANES

ACETONE (FINAL 202323.% me - TARE S0832Z.4 ma = .5 ma)

/ 100 m1 = SE-0O3 ma/mi




AzA CONSULTANTS FARTICULATE CALCULAT [N
FLIENT: ANCHORAGE WATER % WASTEWATER UTILITY TREATMENT FLANT
LOCATICN: SEWAGE SLUOGE INCINERATDR STACK EMISSIONS

ZAMPLE DATE: 4/132/24 ' AMNALYSIS DATE: 4/15-24/24

LAE # 25-4

r

RN #

%***********************%%****%*****%**%%%*%*%%*4%%#

. EVAPORATION OF %5 ml OF ACETONE RINSE AND (E)
ERUSHING COF NOZZLE, FROBE AND GLASSWARE BEFORE FILTER.

FINAL 778467.4 ma — TARE 77241.2 m=
- BLANE (( SE-02 ma/mi) ( 25 ml) = L3475 me) = 5.4A25 me

ti. FILTER CATCH — FILTER MZAL10ABH — MNUMBER 7-4 (A)

FINAL 404&4.1 me - TARE Z=22.4 m9o = 17.7 ma
vII. TOTAL PARTICULATE = SUM OF AROVE = 23.325 me
BLANK=
ACETONE (FINAL 20323.9% me - TARE 20833.4 ms = .5 may

/100 ml = SE-03 me/ml



ASA CONZULTANTS FARTICULAT™T CALCULAT L ON
CLIENT: ANCHORAGE WATER % WASTEWATER UTILITY TREATMENT FLANT
LOCATION: SEWAGE SLUDGE INCINERATDR STACE EMISSfDNS

SAMPLE LDATE: 4/132/24 ANALYSIS DATE: 4/14~24/324
FUN # 2 LAR # Z9-4

GUHFBRH RS BREFFHTH S FF A H AT TG EH PR LT ISR 24T

I. EVAPORATION OF 120 mi QF ACETONE RINIE AND (E)
EBRUSHING OF NJZZLE. FPROBE AND GLASSWARE BEFORE FILTER.

FINAL 204&%%.73 me — TARE S04&499, 10000000001 m=o
= BLANE (( SE-02 ma/mi) { 130 ml) = BT me) = 2L, E8397E-0Z

[I. FILTER CATCH - FILTER MZA110ABH — NUMBER 11-4 (A)

VII. TOTAL FPARTICULATE = SUM OF ABOVE

= 24.6 m3
BLANEZ
ACETONE (FINAL Z0322.% me — TARE 20222.4 me = .3 ma)

/ 100 mt = SE-02 ma/ml
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DRY GAS "*ETER AND URIFICE CALIBR"TION LOUG

Metervaox No. ’?{
~ Dry Cas Meter Identification ﬂﬁaé/ K([ #/
o /

Barometric Pressure, Pb Z?; € In. HG

Technician M ” é(/%f*/

Temperature

Orifice Gas Volume Gas Volume
Manometer Wet Test Dry Gas Wet Test Dry Gas Meter ' Time

Setting, Meter Meter 5

AH, Vw, va, -
. Meter Inlet | Qutlet Average .
in H70 £l ££3 .
2 ty . tai. tdo, td, min. X aHe@
op op op op R

6,5 | SiF | eEs | e15]70.s | st |36 |04 2.4)
[, © s o 2| ¢ |NsT 84 | .251 9.3 |0993) 65

2.0 10 16,628 635 |[08 | 895 97,5 |12 810,991 /733
#o | v |38 | G35 |y g |55 00es] 91104991753
6.0 10 jo.757 |63 |ft55|9 NS | 7.8 o001/, 7582

9

§)
|G

10
Average OI?¢? // g/é%
Calculations
Y aH@
VuPhitd + 460) 0.0317 aAH (tw + 460)©
AH Vq(Pp + aH/I3.8) (ty + 460) Pp(td + 460) Vw
all 13.6
A VAR YA W 0037 () |. 3z
(X )rd ) DI A! J
( )( )(C D 0.0317 ( > [ 12
¢ )( D) ¢ )24 ) L N
(¢ Y4 D . o037 ([, e
D/ ) ( ) ( ) L B
( 2C 2 D) - g.o317 ( O [ =
2 . D ( Y L J
( Y ) C P 0.0317 ( B R
( Y ) C ) (X L J
C Y ( 2 )y a01t7 ( )[: 1%
4 2( ) ( ) 4 X p)

Yy = Ratio of accuracy of wet test meter to dry test meter. Tulerance = +0.01

aitd = Orn’-cc ;rgqsuro diffe rentxal that gives 0.75 cfm of air at 70°F aund 29.92 inches
ST i Nan TAlovrancrn = 2018
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