Va
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, VVolume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

FINAL REPORT

EMISSION COMPLIANCE TEST PROGRAM
AT
EAST SHORE WASTEWATER TREATMENT PLANT
NEW HAVEN, CONNECTICUT
CONDUCTED N

AUGUST 26, 1982

FOR

ZIMPRO, INC.
MILITARY ROAD
ROTHSCHILD, WISCONSIN 54474

BY

YORK SERVICES CORPORATION
ONE RESEARCH DRIVE
STAMFORD, CONNECTICUT 06906

¥SC PROJECT NO. 01-4188-00 - SEPTEMBER 10, 1982


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

1.0
2.0
3.0
4.0

5.0

INTRODUCTION

SUMMARY AND DISCUSSION OF TEST RESULTS
PROCESS DESCRIPTION

SAMPLING LOCATION

SAMPLING AND ANALYTICAL PROCEDURES

5.1 Preliminary Measurements

Flue Gas Composition

Particulate Concentrations
Sludge Samples

nun
o wN

APPENDIX

6.1 Field Data Sheets

6.2 Emission Data Calculations

6.3 Process Data

6.4 Calibration Data

6.5 Scale Calibration Certification
6.6 Laboratory Data

6.7 Dry Solids Calculations

.



Figure 3-1

Figure 4-1

Figure 5-1

Figure 5-2

- v LIST OF FIGURES

'Mﬁltiple Hearth Incineration System

Scrubber Outlet - Test Port and.Sampling
Point Locations

Integrated Gas Sampling Train and Orsat
Analyzer

AHigh Volume Sampling Train



LIST OF TABLES

Table 2-1 ~Summary of Particulate Test Data and Results



1.0 INTRODUCTION

York Servicegfcbrporation (YSC) was contracted by Zimpro
Pollution Control Systems to conduct an emission test program
on the multiple hearth sludge incinerator at the East Shore
Wastewater Treatment Plant in New Haven, Connecticut. The pur-
pose of the test program was for the collection of data needed
by the Connecticut Department of Environmental Protection

(DEP) to determine compliance for particulate emissions
according to the DEP New Source Performance Standards (NSPS).

The testing was conducted on August 26, 1982.

2.0 SUMMARY AND DISCUSSION OF TEST RESULTS

The results of the emission test program, conducted on the
incinerator at the East Shore Wastewater Treatment Plant are
Presented in this section. All testing was conducted in
accordance with methods outlined by the Environmental

Protection Agency.

Particulate Results

A total of three particulate emission tests were performed.
The average emission rate calculated in pounds of particulate
per 1,000 pounds of flue gas corrected to 50% excess air is
0.0321. Table 2-1 summarizes the particulate test data and
results.

Section 19-508-18 of the Connecticut Air Pollution Rules states
that for existing incinerators "No person shall use or cause to
be used for any existing incinerator which will emit more than
four-tenths pound of particulates per one thousand pounds of
flue gas adjusted to fifty percent excess air." The results of
the test program indicate that the sludge incinerator was in

Compliance during the test period.
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3.0 PROCESS DESCRIPTION

The Zimpro multiple hearth incinerator system is designed to

accomodate approximately 126 tons per day of sludge cake.

The Zimpro multiple hearth incinerator has seven circular
hearths, stacked one on top of the other in a cylindrical con-
tainment vessel. A central rotating shaft has rabble arms
attached. The incinerator system is shown schematically in
Figure 3-1.

Sludge enters the incinerator at the top and is dropped direct-
ly to Hearth 1, via a peripheral drop hole on Hearth O (Hearth
0 is used only for burning of combustible gases). The sludge
cake is rabbled inwardly across Hearth 1, drops onto Hearth 2,
moves outwardly across Hearth 2, drops onto Hearth 3, and con-
tinues alternately until the residual ash is rabbled outwardly

across Hearth 6 to a single peripheral ash outlet.

The residual ash that is discharged at the bottom of the incin-
erator is conveyed to a storage hopper until it is hauled away
by truck. The exhaust gases produced by incineration are burn-
ed on Hearth 0 and are cleaned and cooled by the gas handling
system (series of scrubbers) prior to discharging them to the

environment.
The following are scrubber design parameters:

® The scrubber is designed to meet the 1.3 1lb of par-

ticulate per dry ton of sludge emission regulation

° The design pressure drop across the scrubber is 25"
H20



Th;-scrubber is designed to use 1300 gpm of water

DI

fh@;;crubber gas temperature - 1400°F inlet,1105°F
outlet.
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4.0 SAMPLING LOCATIONS

Scrubber Outlet

Particulate and gas composition samples were taken at the
scrubber outlet stack. The location of the sampling points was
determined in accordance with EPA Method 1.1

The scrubber outlet stack is 4.0 feet in diameter. Two test
ports, 90 degrees apart, are located 8.38 stack diameters from
the downstream disturbance, and 2.08 diameters from the stack
exit. A total of twelve traverse points, six per port, is
required at this location in a gas stream (Figure 4-1).

Conveyor Belt

All sludge samples were taken from the conveyor belt after the
dewaterization process.

1 40 CFR 60, Appendix A, Method - 1 - Sample and Velocity
Traverses for Stationary Sources.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Measurement pibcedures, sample recovery, handling techniques
and laboratory analytical procedure were conducted in accord-
ance with United States Environmental Protection Agency (USEPA)
NSPS guidelines.2

5.1 Preliminary Measurements

Preliminary flow characteristics had been determined by YSC
during previous test programs. A check, however, was made

before each test run to confirm the conditions.

5.2 Flue Gas Composition

The gas composition was determined in accordance with EPA
Method 3.3 A gas sample was collected during each particulate
test. A sample line was attached to the sampling probe. A gas
sample was drawn by a vacuum pump into an evacuated tedlar bag
at a rate proportional to the stack velocity. The contents of
the bag were analyzed for 02, CO2 and CO with an Orsat
Analyzer® immediately after collection. Figure 5-1 illustrates
the sampling train and analyzer.

2 rgtandards of Performance for New Stationary Sources, Sub-
part 0"-"Standards of Performance for Sewage Treatment
Plants", Appendix A, 40 CFR 60, November 9, 1979.

3 40 CcFR 60, Appendix A, Method 3 - Gas Analysis for Carbon
Dioxide, Excess Air and Dry Molecular Weight.
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5.3 - particulate Concentrations

Particulate concentrations were determined in accordance with
EPA Method 5.4 This method calls for isokinetic sampling of

the flue gas to ensure a representative particulate sample.

Sampling Apparatus

The particulate sampling apparatus consisted of a probe, pitot
tube, filter holder, four impingers, dry gas meter, vacuum pump
and flow meter, as shown in Figure 5-2. A calibrated nozzle
was attached to the sampling end of the probe which had a heat-
ed stainless steel liner. After passing through the nozzle and
probe, the sample was drawn through the tared fiberglass filter
which was encased in an oven to maintain a temperature of
250°F. The sample then passed through the impinger system

which was contained in an ice bath.

The first and second impingers were initially filled with 250
ml each distilled water. The third impinger was left dry and
the fourth impinger contained 300 g of indicating type silica
gel. The temperature at the exit of the last impinger was

monitored with a thermometer that measured to the nearest 1°F.

A sample line connected the last impinger to the meter box.

Sampling Procedures

Initial and final leak checks were performed on each sampling
train to confirm the presence of a leak-free system (leakage
rates did not exceed 0.02 cfm per EPA Standards).

4 40 CFR 60, Appendix A - Reference Method 5 - Determination
of Particulate Emissions from Stationary Sources.
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The proper nozzle size was determined using data obtained from
the prelimina}y tests. The probe and filter assemblies were
heated to 243%# 25°F to prevent condensation.

A programmable calculator was used to correlate all of the
sampling variables such that a direct relatibnship between A p
and AH was made and the sampling rate could quickly be adjusted

when the gas velocity pressure changed.

During the test, the following data were recorded for each tra-
verse point:

Point designation

Sampling time (min)

Clock time (24 hour clock)

Dry gas meter reading (Vp, ft3)
Ap (in. H30)

Desired AH (in. H30)

Actual AH (in. H20)

Stack temperature (Tg, °F)

Dry gas meter temperature, inlet and outlet (T, °F)
Vacuum gauge reading (in. Hg)
Sample box temperature (°F)

Dry gas temperature at exit of last impinger (°F)

At the beginning and end of each particulate test, the total

sludge feed rate (tons) was recorded:

Sample Recovery

At the completion of each test the samples were recovered in

the following manner:



Container No. 1: The probe, nozzle and the front half of the
filter holder were brushed and rinsed with
acetone until clean. The sample was sealed

in a glass sample jar.

Container No. 2: The filter was removed from the filter
holder, sealed in a covered petri dish and

placed in a plastic zippered bag.

Container No. 3: The silica gel from the fourth impinger was
weighed to the nearest 0.1 gram. The
weight was recorded on the field data

sheet.

Container No. 4: A sample of acetone from the field supply
was collected in a glass jar to be used as
a blank.

All glass sample jars had Teflon-lined lids. Each sample con-
tainer was labeled with the date, contents and test number and

sealed with tape.

Sample Analysis

Each sample was analyzed in the following manners:

Filter - the filter was removed from its sealed container and
placed on a tared watch glass. The filter and watch glass were
dessicated over anhydrous CaS0O4 for 24 hours and weighed to a
constant weight. The weight was recorded to the nearest 0.0l
mg.

Front-half Acetone - the acetone was transferred to a tared

beaker. The acetone was evaporated at ambient temperature and
Pressure. The beaker was dessicated for 24 hours and weighed

to a constant weight. The weight was recorded to the nearest

0.01 mg.



Acetone Blank~- the acetone blank was transferred to a tared

beaker. The{?detone was evaporated at ambient temperature and
pressure. Tﬁifﬁeaker was dessicated for 24 hours and weighed
to a constanf weight. The weight was recorded to the nearest
0.01 mg. This weight along with each sample -volume was used to
determine the blank value to be subtracted from each sample
weight. However, in no case was an acetone blank of greater
than 0.001% used.

5.4 Sludge Samples

Two sludge samples were taken during each particulate test, one
at the beginning and one at the end. The sludge was sampled
from the conveyor belt after the dewatering device, before the
incinerator. The samples were analyzed for percent solids, in
accordance with EPA methodsS3.

5 “standards of Performance for New Stationary Sources, Sub-
part 0" - "Standards of Performance for Sewage Treatment
Plants."
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6.2 Emission Data Calculations



HP-41 DATA_ENTRY FORM

PROGRAM 'STACK'

Job Number o/- ¥/788- o0
.Plant “":C;’;g’r
Unit Sevo6E  /ve/Al
Test Location STrcK
Test Condition NARrtAL
Test Date AvG. 26, 82
"rest Number PrRT o/
Test Engineer ATK, vJ8, Y. o4
g::::xe;;:u(:in. Hg) 3o.o1
AD# (0. 1,0) . 923~
#83
8;{u§:s(:§;er Z
.:4eter Temp (°rF) 82"/
Meter Y Factor . q!/
Condensed (ml) 73.9
Stack Temp °r /J%é
Average\/&; . 3/9
Nozzle Diameter (in.) ,47/76
co, (%) 6./7
0, (%) Y3
N, (%) §2.90
Pitot Tube o Y £74
£lapsed Time (min.) 60.0
Static Pressure (in. H,0} -./7
Tvpe of Stack Z?ou/vp
Stack Diameter (ft.) %a
Stack Lenght (ft.) MA
Stack Width (ft.) NA
Total Particulate (mg) 63.20
F-Factor VA
LA CULATIONS
GR/3CF=4. 0130 parh BuTR:
ER/SCf CO?ECTH / PRRTICULATE
T0 123 £02:8, 4753 TR <NG)=
GR/ACF=9, 914 ni2e  RUS

LB/HR=1,3177
LB/STF=1, 8% -4

JOB NMBER-
81-4188-98

PLANT:

EAST SHORE WWTF
UNIL

SLUDGE INCINERATOR
TEST LOCATION.
STACK

TEST CONDITION:
NORNAL

TEST DATE:
RUCUST 26, 1982
TEST W0, -
PARTICULATE a1
TEST EMGINEER:
AK, JJB, BRW

BATA ENTRY

BARONETRIC
Pb (IN HE) =
30.6i
DELTA &
DH <IN H20) =
973
NETER voL.

A FTD 5
78,9032
NETER TEWP,

T (BEGREE F) =
82.48
METER Y
FLIR A =
.981
VoL, OF H2G
VA LGN =
73.90
STACK TENP,
TS (DEGPEE =
184.66

319
HD22LE
DIRMETEP <1} =

.498
% L2 =

6.47
%67 =

11.43
TN =

82.48
RITOT FOTE
v =

N33
SLAFSED
TINE (MIN- =

48,58
STATIC FRESS.
CIN W2 =

S 318, FT?
4.99

CALCLATIONS

HETER TEWP (R}=542.48
VoL STD=74.89

STACK TENP (R)=644.68
TNOTSTURE =4, 4¢
MHCDRY =29, 44
ANCHET)=28,94

STAK PRESS. =30.69
VELOCITY <FP$)=26.88
STX ARER (FT2)=12.57
ISOKINETIC (%)=98.04
ACFN=15,879.19
SCFM=11,829,15

Riin
RU~
RUS
PUN
ko
RUN
RUK

RUN
RUMN
RUN

Rlin

fUw

it

Riin



HP-41 DATA ENTRY FORM

OGRAM 'STACK'

PR

Job Number 0"4/39'00
‘Plant EﬂSLﬂ{(ﬁO[f
Unit SLWOEC INCIN.
Test Location SiAck

Test Condition NOAMAL
Test Date RVGUST 26, J2-
{ Test Number MMRT. 02
Test Engineer ATK, JJG, gan/
B tri

P::::ﬁrzlfin. Hg) Ja o/

DH (in. H,0) N (74

Dry Gas Meter

V:;lumes (cf) 7,' 706
Meter Temp (°r) 71/
Meter Y Factor . 7’/

Volume of Water
Condensed (ml)

. FYo

Stack Temp (°F)

[70. &

average [/\p .72
Nozzle Diameter (in.) . (/7?
co, (x) 450
0, (x) /0.93
N, (%) 82.27
Pi b
itot Tube C_ W AT4
Elapsed Time (min.) 60.0
Static Pressure (in. H,0) - /5
Type of Stack ROUA)O
Stack Diameter (ft.) %0
Stack Lenght (ft.) MNA
Stack Width (ft.) VA
Total Particulate (mg} 652‘/
F-Factor /qu
CALCULATIONS .
DATR ENTRY:
Gk/SCF=9, 6143
GR/SCF CORECTED PRRTICILRTE
T0 12% (02=6.8253 TOTAL (M5)=
GRAACF=, 6114 45,24 RGN

LB/HR=1,3322
L8/50F=2,0468E -

JOB NUWBER :
81-4188-9¢

PLANT -

ERAST SHORE TP
UNIT

SLUBGE TNCINERATOR
TEST LOCATION:

Rl
RLN
Run
RUK
RUN
RUN

RUN

RUN

RUX

RUN

Ruk

RUN

RUN

RUK

RLN
RUK
RUN

FaN

Riit

Rish

Rlin

RUN

STRCK
TEST CONDITION:
NORMAL
TEST DATE:
AUCUST 26, 1982
TEST 0.
PARTICULRTE 62
TEST ENGINEER:
RX, JJB. DR
MTR ENTRY
BAROMETRIC
Pb (IN HCY =
38.81
DELTA #
DH (1IN H20) =
866
METER voOL.
/YN (FT3) =
71.78¢
METER TEWP,
TK (DEGREE F) =
72.18
METER ¥
FCIR it =
.981
YOL. OF N20
i (HL-GH) =
84,90
STACK TEMP.
TS (DEGREE) =
178,80
SORT AVC.
DELTA P =
.292
NoZ2LE
DIAMETER (IN» =
498
% C02 =
856
102=
19.93
IN2=
82,27
PITOT FCTR
o =
A3
ELAPSEL
TINE (MIN) =
60,680
STATIC PRESS.
<IN H20) =
=15
STX DIA, FT?
4.8
CALCULATIONS
METER TEMP {R)=532.19
VoL STD=78.12
STACK TEWP (R)=630.88
ZMOTSTURE=S, 34
NUCDRY =29, 53

WH(NET>=28.91
STRK PRESS.=30.89

VELOCITY (FPS)=18.12
STK ARER (FT2)=12,57

ISOKINETIC <%)=108.10

ACFH=13,669,24
SCFN=18.847.9%



HP-41 DAT RY F

- . BROGRAM 'STACK*®

Job Number o/- ¥/88-p0
Plant "’i’;g}vﬁ‘
Unit SevQEE tMCIA,
Test Location STACK
Test Condition NORMAL
Test Date AVGUST 26,82
:rest Number PART 03
Test Engineer ﬂfl[, JJ&/ M"/
Pressure (in. Hg) Jo.e/
A in. 10 .J20
Volume (6 73.317
;1eter Temp (°F) (?6
Meter Y Factor .98/
Condensed (m1) " . 829
Stack Temp (°F) /66.3
Average]A=p . Jo/
Nozzle Diameter (in.) . ‘/9’
co, (%) 573
0, (%) £ o
N, (%) §2.87
Pitot Tube Cp A7
Elapsed Time (min.) &7
Static Pressure (in. H,0) _.'/f
Type of Stack ZJou/w 0
Stack Diameter (ft.) %47}
Stack Lenght (ft.) NA
Stack Width (ft.) NA
Total Particulate (mg) 9@ 29
F-Factor A
CALCULRTIONS

GR/SCF=9, 8884 WA EuTRY:

GR/SCF CORECTER PARTICULATE

10 122, C02=8. 6118 iiapmited

GR/QCF=0. 8869 48.99  RUM

LB/HR=9,82:4
LBsE0F=1.22428 -0

J0B MNBER -
01-4163-94 Run
PLANT:

ERST SWORE WWTP aiw
UNIT

SLUBGE INCINERATOR  Rum
TEST LOCATION

STQCK Fjl_-u
TEST COMDITION:

NORMAL RUN
TEST BATE:

AUCUST 26, 1982 RUN
TEST Ko.:

PARTICULATE a3 Rl
TEST ENGINEER:
AX, JJB. BRW fn
BATA ENTRY
BRRONETRIC
Pb (IN HG) =
18.81 Ri~
DELTA H
DH CIN H20) =
878 RUK
NETER vOL.
AvM (FT3) =
71317 RUN
NETER TeEwo,
TH <(DEGREE F> =
€9.68  RUN
METER ¥
FCTIR Y4 =
.981 RUN
YOL. OF H2G
Vi (NL-GN) =
82.9  RUk
STACK TEWP,
TS (DEGREE) =
166,368  RUN
SQRT AVG.
DELTA P =
2381 Riw
NOZZLE
DIARETER (1N =
498 RUN
%002 =
8.73  RWN
¥ 02=
8.48 RN
7 N2 =
82.87  RUN
PITOT FCTR
CP =
.851 RIiN
ELAPSED
TINE (NIN) =
69.00  PuN
STRTIC PRESE.
1IN H20) =
- 19 Ruk
STX BIA, FT°
4.99 RN
CRLCULATIONS

NETER TENP (R)=529.68
YOL STD=72.85

STRCK TENP (R)=626.30
ZMOISTURE=S, 14
HUCBRY)=29.73
NU(HET)=29,13

STAK PRESS.=36.80
VELOCITY (FPS)=18.54
STK ARER (FT2)=12.57
ISOKTNETIC <%)=99.59
ACFR=13,977.88
SCFN=11.203.59



Clotabine ) Panidiinlads Evviiine Grosmdiadion

A = (/000)(,0)
(4’5)(‘0/[05o) |
o, = 0.002593 (Mug)

whe : £l = fundondete Cincondindio )

P - /W(M/mwoﬁ J Z“7:;45;2?(4”/*‘“)
Qs = \/M 4,41»% /W))
g g P L (]



JEST #/

= 0002593 (ma),)
P= /3/77 0/0 2 295/9/)
a - //’]70 /f J’ = 0001173/ ’
@, / |
4 _ 6335

muy - *’"‘: Jy = 007

= g2. 40
Ny
P, ~ /Y3

2

'//Mo/(/. 3/77 )

“ =( 1/829.15 )(60) (9. 076337 )
- ;zvi]
- .024/5’2—[’"30 xZ
CRo 508, c

) 038 /2



TEST Ao 2

7= fs322 A, = 0.002595 (Muy )

Os = 039797 Ay = 0.002593 [779.53)
Ml = 2953 o = 0.07657/

Ne = §2.27

O - /0.-73

(/000 )( 7. 3322 )
K = )
( 10847.98/( 60 )(0.07¢

R = 0. 02673
7. 27
> 02673 | /- Fo
EZ@ 5070 cA 0 [ //0 ?j
= 4.44%9/3

Eﬂe ID’. CH



TEST  wo. 32

D , .

/ J-8229 Ao = 0.00259 (W)

s = /20359 dy = 0.001593(29.73/
o = 0.077090

ﬂﬂ‘/t{ = 27.73
My ~ T2 77
0_» ~ £.4/0

A = (/00“/(0.522?)
(1403.59 ) (40 )(0-07 0%

F = 9 01587

M@(o% £A

0.0 [ 1130 / 9257 ]\

y.qfo

ffz@ fol. X - 0.0/8/9



6.3 Process Data
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6.4 Calibration Data



6.4.1 Pretest Calibration



o "”"W"'W '

HV Stack Sampler, Box # S2(0— OR<

CALIBRATION OF THE ORIF!CE METER AND CALCULATION OF THE 1H@ USING THE
DRY‘G:\S \Imll

frocedure

Set up the back-half of the sampling rain scarting with the fourth umpuiger. The umpinger
shoukd be placed in che ice bath and (illed with 200-300¢ of sulica gel

. Operate the pump undl the temperature stadilizes at the gas mecer.

e ° For each ocifice record the gas mecer reading at the bequnning and the end o 3-munute
periods “tac ocifice 3 H pressure indicacions of 1 inch. 2 inches. 4 inches and 6 inches HaO.

. Cdcuhtﬂ i for each orifice "‘Hi
. Compute an average value of J; from the four Ji factors obtained.
o Repeac the process {or all orifices.

Calculate J from the {ollowing equation:

0.192¢ —=2 3z 2/ fm -
% D, (Talyg 25

Allowing for the appropriate units and constanzs

. A AHQ@ can then be calculated from
AHO, - .001175
( Jl Doi)
Nomenclature
Qmo = sampling flowrate at ocifice pasang through the metar It mecer condition, (t? ‘min
Doi = orifice dizmecer, inches
P = absolute Teter pressure, in. Hy

(Tu)“' = average abeolute gus teqiparature ac ru.‘ucu:. ‘R
)
AH; = orifice diffecential pressure across orifice L in. H,0

'1
ORIFICE CONSTANTS : Achj':-S
Diameter (Doi) Factor (Ji)

139 3R . 7966
2% ] L1733 2ISGk
2S% 9636 . 07654

DATE CALIBRATED: _2 /,q ./Bl




AEROTHERM METER BOX ORIFICL CONSTANT CALCULATIONS

Meter Box # S—Zgz—gbﬁ

Date_3//9 /¥2-

Calibrated By wd{i

b=_.35%
Sample Meter Meter
’AH Meter Reading Time | Flow Rate Pressure 'rempergtute Ji AH@
(min) Qmo (cfm) P (in Hg) 'I‘m ("R)
} Final: 3¢9T.1491 ) :
0.5 |Initializg; g0 I 1 997 Y ol| €295 1.0120 069 ¥
,L Total Cf:S. qqs’
Final: 377.92¢
10 [InitalneG oz B 12 2UB | 35 05y | €2 Qdip |.0724
Total cf: g 127, - )
Final:}‘gc?.qqq
. Initial:37 gy HOST . —_—
2% | rotar <f. nsag| D | 38730029 | s23  |.499 | o4S
Final: qOF. | § 2~
. Initial: 392.33/ - . g
° Total CE:IS.QS’l 3 g,zgsv }O ZT“J ‘S 'DO .qq-)% . ()7“?()
Final: 431 13y
_.0 Initial: gl 705- — y . .
vt criolqay| > | 7493 [30.568] €31 | L9099 . cen
o P 0.001175
J, = 0.1924 AH_ = 513
0 (x) (an) ¢ [(Ji)(DO)J




AEROTHERM METER BOX ORIFICE CONSTANT CALCULATIONS

Meter Box o‘ﬁYlo—osq ‘Date_3 zlci [¥2

Calibrated By f—uC//j |

D = 231
Sample Meter Meter
AH, Meter Reading Time | Flow Rate Pressure 'rempergture J.i. AH@
(min) Qo {cfm) P (in Hg) T ("R)
S Final:3721.94Y . 3 )
0. Initial:;lq“.; P . (7 .-’
Total cf: 2 qOY ¢ Qb‘fﬁ BOO K S-Z(o '7q7q .ch)o
. Fl.l:la]:: 3277.138
1.0 [Initial:22% 137 | 3 33529 v0.0521] s 2_(‘) M| .3 IZ?
Total cf:3 49Y¢
Final: 339 U3
. Initial:.n SRy . ea D
20 Total cf:s‘l.;%z _7) ‘%q¢ :’)O ’2(7 g?‘q .7%\ll 3()(5(1
Final:34%.37
. Initial :34Yo. S & : . ;
e Total Cf:7_%5q 3 Zbqu 30. L—)L‘ S29 -—7(050 ~-57—?_O
I-I‘ix:ua]'.:l;(o(),u‘“ L“
S e BE N IRy S0 NeH |y
Total Cf’IO,'?Q')_ * 3 ZO Sb% P . —Sg 3
' Q“‘O P‘“ o A 0.001175
Ji = 0.1924 H =
o, (T_) (AH) ° [“’1’ ‘°o’2J i




AEROTHERM METER BOX_ORIFICE CONSTANT CALCULATIONS

Date /’7_/.72-

Meter Box #_S 20 -85

Calibrated By wc’/‘/

0= 1¥0)
Sample Meter Meter
an Meter Reading Time | Flow Rate Pressure Temperature J, 4aH
(min)fQ  (ctm) | P_ (in Hg) T (°R) t €

0.5 |tnitiatap it | 3 a9qq7| s29 | =

. Initial:3p0 IRk .40 2 . c_' R ; _
| Total cf: . 2\ r? 7 . 753S /(D(ZQL‘»
|

1.0 51":1=130b}8H g L(O .

. nitia :30‘_{.703 - O_ -—7 ‘
I Total cf: AL 3 . Sbos S O 3 '737 l I7(af(a

Final: 309 216

. Initial 300.334 - - — _
2.0 2 cfgzﬁfl 3 | 244 |20.49 |S26.5 | 7362 | | qsgs
l Final: 312 3pN

. Initial ’30‘7-5')_1 - ~

R ctiqq,95| S | 095 [30H | 27 | 722 | 427
L 3
! Final: 3 () 370 -

. Initlj.al :_1,3' ) .

L cf,q.‘;‘;é 51 1.509(30585] 521 | 1072]1.9213

0.1 Qmo pm o A 0.001175
Ji = 0.1924 H =
o, (r) (An) ¢ {(Ji)(DO)ZJ 2



C]

8/5/81

METER BOX CALIBRATION DATA AND

(English units)

CALCULATION FORM

Date Meter box number S 20- 082
Barometric pressure, P, = 29 53 1n. 5. Calibrated by RA/K
Gas volume Temperature?
Yo Orifice | Wet test Dry gas Wet test DTy gas meter
manometer| meter meter meter Inlet Outlet Average Time
twomeTE S e <"w; . (vd;. <:w>. <cgi). (:do)’ (:d), ©), v, | e,
. tn. Hyo | fe £t F F °F F | min
.50 STl s.e00 | 7 058 745 | 1485 .S /506,98 /F+
.90 1. 5-0¢ | 5016 798 | 729.5 29.5 9.18 %3 1.9/
1S _I5ye| 1w0.004 | pp 15K #lo | £20 Seo 14224984 /.97
L85 292 10.000 | 49 /57 1L | £r.a Sog 2.5 914 /.91
235 3030 1.9/ | p2./75 82.3 | fsa g5 /2.34.91 /.1
280 4.0 10.9/3-| Jo. 4 F J50 | §7285 L5 22/ 1974 1.97
Average  Qf/ 1.9~
V., P (t, + 460) 0.0317 an | (t, + 460) of
R i e, +;%:) (v + 60) ame, = P, (c:1+ 460) [ v, J
0.5 | 0.0368
1.0 | 0.0737
1.5 | 0.110
2.0 [0.147
3.0 [ 0.221
4.0 ] 0.294

% If there is onl

under ta.

Y one thermometer on the dry gas meter,

record the temperature



'
&
NOZZLE CALIBRATION

Date_"1- (G -~87 . Calibrated by %36
Nozzle !

identification Dl' in. DZ' in. D3, in. AD, in. D
numbey

avg

by CHA% 1 .49% | .4q3 | 000 | .43

where:

Dl 2,3, = nozzle diameter measured on a different diameter, in.
1ee=e Tolerance = measure within 0.001 in.

4D = maximum difference in any two measurements, in.
Tolerance = 0.004 in.

Davq = average of Dl' DZ' and D3.

Nozzle calibration data.



SITOT CALIBRATION

A Pstd . A l:’std

£Pstd “ Al { Bs I A Pstq | &P APg L F
AR B R A A I
2/ A5 750 . g66| a7 | 11| 7 F37
.3/ Y2 | L T738 | . F59 (10 | /S | .733| gsé
.37 Y L7285 | §52 [20 | 70 | .706 .
75N R OB VS

s = J “ — : Fg =

FLOW——T [FLOW
r%
g = ;:td . 851 Fstd = 1.00

Pitot Tube No, AERD — MED

Calibrated by:, ?A'/K

DATE 16,//2 7//g1’-’




az:_ A Jre

RAIN# _$20 6859

AEROTHERM SAMPLING TRAIN
CALIBRATION DATA

Temperature Sensors

Digital
Readout

17

Gas Meter Inlet
j - I

Merchry .
Thermometer _

13

Gas Meter Outlet

Digital
Readout

11

Mercury
Thermometer

1Y

Imoinger Thermocouple

Stack Thermoccubnle

R

Mercury Sensor Mercury Sensor
Thermometer Readout Thermometer Readout
q 27| 2 710
10 o h g
277
289 2 80
COMMENTS :

T




6.4.2 Posttest Data



\

POSTTEST CACIBRATION CHECKS

Job No.: .. . - _OI-4]¥& Date: V/ZL

Client: f/fy/ﬂﬂ Checked By:_. L 4

@ Pitot Tube

Pretest pitot tube coefficient . 15’

Any damage to pitot tube prior to start of any test run? /\/ 9

Pitot tube coefficient for calculations . {5 '

e Stack Thermocouple:-

Was a pretest temperature correction used? /V a

.. o
Average stack temperature during test '7“'

. . °'¢
Temperature of reference thermometer during recalibration [Zl r-

- oF
Temperature of stack thermocouple during recallbrat:.on /70 .

Do values agree within £ 1.5%2 V€3 . -
!

e Impinger Thermometer

Was a pretest Temperature correction used? o

Posttest reference thermometer reading _7:5

Posttest impinger thermometer reading Zg )

Do values agree within ¥ 4°F2 = /&S
L4

® Dry Gas Meter Thermometers

Was a pretest temperature correction used? /‘/O
zA/ ouvT.

Posttest thermometer reading at ambient temperature

IIV 0\5_}
Posttest reference thermometer reading 4

Do they agree within i" 10.8%F> -  YES

L 4

® Dry Gas Meter

Pretest calibration factor, ¥ . qgl

Posttest calibration factor, Y .q7.2

Is posttest calibration factor within ¥ 5% of pretest factor?%é 1,



- &j METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date q / 7 / TL Meter box number S20-DF9
Barometric pressure, Pb = 2QQ(0 in. Hg. Calibrated by uudH
Gas volume Temperaturea
Orifice | Wet test Dry gas Wet test DTy gas meter |
manometer| meter meter meter Inlet Outlet Average Time
setting | (v)), vy, (s | (gg)s (gg )0 (e | @,
1(AH)’ 3 3 o ol o [} ¥, | aHQy
n. azo ft ft F F F F min
0.5 5 BT, 0"*8 i 94 gy 25|
1.0 5 H 2“%3 7‘-{ 24 d 74 13.§ .QE
s | w0 1S .%04 15135 96 75.5|e.0lA1
0% - = )
20 | 10.19 [B37 B;srl 25| T o 26|53\
TUE S0 '
3 W0l |23%.3P ] S| e 26 76[4.B|9N
4.0 10
Average Q-Au

N
V, P (t, + 460) 0.0317 am | (8 * 460) ©

pu | GH - BHR, = F—(c. ¥ 460) v

_LH
13.6 vd(z’b + 13.6) (1;W + 460) b d w

Sx29.4C /[ S3U)
0.5 ]0.0368 C 12l GAGt.OYLK) s3Y .‘?75

Sw2a a3 ]
1.0} 0.0737 RC0IGr -O73)) T34 'q7“

1.5 | o. 244.6 (535.5) .
110 10272 (A2 &G+.11) S35 12

AV o

2.0} 0.147 @529 ( S3¢C
20 +.42) 535'Cf7j~
3.010.221 2%"? s
QQ (269 +.220 S3$ Cn/

4.0 0.294

If there is only one thermometer on the dry gas meter, record the temperature
under _td.



D; rE:_CZ/')/Xl

TRAIN # _s-o_~RG

S ————

CALIBRATION DATA

AEROTHERM SAMPLING TRAIN

Digital
Readout

o

73

P

Gas Meter Inlet

Temperature Sensors

Mercury Digital
Thermometer __ Readout
o o
74 72

Mercury
Thermometer

74"

COMMENTS :

Imninger Thermocouple Stack Thermocouple l

Sensor
Readout

79

Mercury
Thermometer

172.°

Gas Meter Outlet

Mercury .
Thermometer

7

o

Sensor
Readout

¥

[70

SC




6.5 Scale Calibration Certification



iYWV AN

user E2st Sde  Maw \avew

Rate Display: O % Or O Engl Ubits
integralor Registration; iQ_LE

TEST REPORT,

&0- 0 senaLs 13222

MODEL i

Mutlt. Reading By: L 00/

Set Point O % Or [J Eng. U!’Q;
*
.. 100% Capacity

\O TPH
O FAA
.. Design Load - éoé7 POE

Calibration Time __zl_a_ Sec.
30 MY

100% Speed

4,395  ppe

Test Wght or Chain Equiv.

Measured Belt Length [8() CN '; F‘Y’ . . 186 9"5
Measured Time 1 Revolution of Belt D.EB o

Measured Conveyor Belt Speed 5/~ g Fp't“

Set Speed To ‘g K} 2) For - \ Bell Rev.

Counts/Ft. \Zoo Analog Rate Output S‘_:_Z_Q.bﬂ_

O

Pre-Amp Input UC Excitation V UC Tare Quiput MV
DSPQ BRM Number Gear Ratio Electronic Calib. Output Mv MV
.. {As Found) (After Adjustment)
« A.Lbs Ton Long Tons ~ Metric Tons Kilograms
F.1.00 @ 2240 2205 2.205
COMPUTATION | (Test Chain or Wt. must be in posi(i:)n) ‘ 8_7 6‘ O
. Belt Meas. Test Results « J@o—Counllet. = » ’ Ft. of Belt
225/372
[ .
COMPUTATION Il (Number of Totalized Lbs. tor'Calibration)
\M Ft. of Belt x L\' Sq S Test Chain Equivalent = 86’2 : 068 TotalLbs. ™

COMPUTATION HA

—
M_ Total Lbs. azm (F) = om ' Integrator Registration

“e

I\(‘S l ‘0’34_ Counts

COMPUTATION I (Theoretical Wt. Display with Load)

‘+'-5015 Test Chain Equivalent

-

o677

x 100 = @‘8q % Test Load

Design Load

Parts Used From Merrick Stock:

-

TEST CHAIN. OR WEIGHT CALIBRATION MATERIAL TEST e
As Found Test1 Test2 Teats Test1 Test2 Toald

' e + /2% |f. 068%|=.00% H.0¢57) Materal Wght, / /

ot Couns w25 W3l [43) | 43 togmirToa /A
, Rate Display 663 7¢8 708 73, 7 % Esror /

WL Dlepley 687 (:88 67 9 Gt 2 Adjusted /| 0/’
| spesavreper 232 |03y | 2. 2| 7027 /

" Emer = |/ 3295k 0535, |08 D|~00 % M
L Adjusted tw Zf -94 e |l

Reporied By _., 24 ) 1@44 Date 8 - Z% ~ 82




6.6 Laboratory Data
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CORRECTION OF ACETONE RESIDUE FOR BLANK

Client: Z/I”/ﬂa P /Y.
Job Number: o/~ ‘/gf

Date: J0 Z{Z ’Z}f

ARC = AR - ((VA) (DA) (AAB))

WHERE: ARC = Acetone Residue Corrected for Blank (grams)
AR = Acetone Residue (grams)
VA = Sample Volume of Acetone (milliliters)
DA = Density of Acetone (grams/milliliter)

AAB = Allowable Acetone Blank (0.00001%)

T #/
ARC = ©0.04787 - [(J:o ).772) (. 0000 /)J

ARC = o0 09187 - 0. 0o /%98
ARC = 0. 03989

Tt # 2
ARC = 0. 0433] - [{325//- 792 )(. ”0”’)]

ARC > g 0¥337/ - 0. 90257

Tt #3 _
Aec. = ©0.03229- (/45)[.772.//Ww/)]

ARC = 0.03229 - 0.093/
ARC = 0.’03073




O!l~-4/8¢

34,20
X7 EF
33.90
30.89
32,78
23.73



6.7 Dry Solid Calculations



FEED RATE CALCULATIONS

Tons of Sludge = Tons Per Hour Sludge (Wet)
Time

Tons of Sludge Per Hour (wet) x $Solids = Tons Per Hour Sludge (Dry)

Pounds Per Hour Particulate = Pounds of Particulate Per Ton
Tons of Dry Sludge Per Hour Of Dry Sludge

Tons of Sludge = Sludge input during test run (tons)

$S0lids = Percent solids of sludge sampled during test run
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DRY SLv06E  (ALCULA T/00/ TES] M. 2

TrmE SLVDEE  ABELT RERD/ NG
/9Y0 76. 690
2045 g/, 420

65 me o, 24 TomS //afa HA S
083 HRY. 4. /37 Tows /ne

% Sorps = 32.24

(o 91 2)/. 3229 ) = /4130

ToNsr oF bRy SeUDéE //f;L
- 22

LBS 9f //mr/cucnff/nﬂ of Pry Jevoce 3 /.73
/- 943 £-)

= 0.73¢
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