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DIVISION OF ENVIRONMENTAL MANAGEMENT
Air Quality Section

June 21, 1983

MEMORANDUM

TO: Robert Van Tilburg
ATTN: Ernie Fuller __ }. ﬁ)
SN
FROM:  Jule Shanklin _ |\
{

|
SUBJECT: SOURCE TEST REPORf\REVIEW (Revised Memo)
Rocky Mount Wastewater Treatment Facility
SLUDGE INCINERATOR
Rocky Mount (Edgecombe County)

REF: (A) 40 CFR 60, Subpart 0; Standards of Performance for Sewage

Treatment Plants

(B) 40 CFR 61, Subparts C § E; National Emission Standards for
Beryllium and Mercury (NESHAPS)

(C) NCAC 2D .0501; "Compliance with Emission Standards; section
D) (3)"

(D) NCAC 2D .0505; "Control of Particulates from Refuse Burning"

(E) My memo, same subject, dated June 10, 1983

My previous memo on this subject cited the wrong NSPS standarc. The appliczrle
standard is Subpart O as cited above as Reference A. The particulate emission
limit is 1.3 1b/ton of sludge charged and the summary has been rewritten tc

reflect this limit. Please mark-up the previous (Ref. E) memo and attach this
memo to it.

The subject report for the 1/13/83 test performed by Envirotech/TRW has been
reviewed and found acceptable to the extent of testing performed. This report
covers only particulate testing concerned with our incinerator standard (Ref. D).
However, NESHAPS for Mercury and Beryllium (Ref. B) as well as NSPS for Particulate
(Ref. A) also apply to this source. There were no Hg or Be results.

We reserve the right to require that "back-half" extractions be included in certain
Method 5 test results as explained in Ref. C. This was not done in the subject
test. Because of the type source involved, I would recommend that in subseguent
particulate tests we require a stipulation for back-half extractions.




Mr. Robert Van Tilburg

page 2

June 21, 1983

Results are summarized as follows:

Emissions

Particulate*
1b/hr

Particulate*

Run 2

0.652

gr/dscf e 12% COZ L0474

Mercury

Beryllium
Charge Rates

1b/hr
Limits

Part. (.0505)

1b/hr

Part. (NSPS)
1b/hr (based
on 1.3 1b/ton

limit)

Not Meas.
Not Meas.

3946

7.892

2.56

*Based on front-half only

/la

cc: Dennis Ramsey
Walt Nance

Run 3

S—————

0.525

.0340
Not Meas.

Not Meas.

4419

8.838

2.87

Run §

0.459

.03177

Not Meas.
Not Meas.

3997

7.994

2.60

Avg.
0.545

.0377

8.24

2.67
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DIVISION OF ENVIRONMENT:. MANAGEMENT
Air Quality Ssction

June 10, 1:33

MEMORANDUM

TO: Robert Van Tilburg
ATTN: Ernie Puller

FROM: Jule Shanklin

SUBJECT: SOURCE TEST REVIEW S Wé_{;_ (
Rocky Mount Wastewater Treatment Faciiity J /,(19— S LoArf
SLUDGE INCINERATOR (o © 7 pret
Rocky Mount (Edgecombe County) >

REF: (A) 40 CFR 60, Subpart E; Standards c= Pedomm@gi?ﬂP&iEEratcisnw)
(B) 40 CFR 61, Subparts C § E; Natior=l Emission Standards for BerylIium

and Mercury (NESHAPS)
(C) NCAC 2D .0501; ""Compliance with Zmission Standards; section (D) (3)"
(D) NCAC 2D .0505; '"'Control of Particilates from Refuse Burning"

The subject report for the 1/13/83 test performec by Envirotech/TRW has been reviewed
and found acceptable to the extent of testing pecformed. This report covers only
particulate testing concerned with our incinerai:r standard (Ref. D). However, NESHAPS
for Mercury and Beryllium (Ref. B) as well as NS=S for Particulate (Ref. A) also apply }
to this source. Using results and data in the T:oort, I have calculated the emission
concentrations at 12% (0;, relative to NSPS limi:s, and included them in the test
sumnary below. There were no Hg or Be results.

Also, we reserve the right to Tequire that "baci-half' extractions be included in
certain Method 5 test results as explained in Rez. C. This was not done in the
subject test. Because of the type source involvzd, I would recommend that in sube
sequent particulate tests we require a stipulati:n for back-half extractions.

Results are summarized as follows:

Emissions Run 2 Run 3 Run 5§ Avg.
Particulate*
1b/hr 0.652 0.525 0.459 0.545
Particulate*
gr/dscf @ 12% 00, 0.0474 {340 00318 +J0377
Mercury Not Meas. Not Meas. Not Meas. -
Beryllium Not Meas. Not Meas. Not Meas. -~
Charge Rates

1b/hr 3946 4419 3997 ~




Mr. Robert Van Tilburg

+ page 2
June 10, 1983

Emissions
T ————

Limits
Part. (.0505)

1b/hr

Part. (NSPS)

gr/dscf e 13% Co,
Mercury
1b/hr (based on

3200 g/24 hr)
Beryllium (NESHAPS)

1b/hr (based on

10 g/24 hr)

S)

R 2

————

7.892
0.08

0.294

.00092

* Based on front-half only

/la

of o

Dennis Ramsey

Run 3

——

8.838
0.08

0.294

0.00092

Run 5§

7.994
0.08

0.294

0.00092
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I. INTRODUCTION

Performance tests to demonstrate compliance with the EPA air Rollution code
CFR 40 and the specification requirements were conducted on the ESBP multiple

hearth furnace at the Rocky Mount Wastewater Treatment Facility.
On January 13, 1982, this furnace demonstrated compliance with the speci-
fications and applicable EPA requirements.

Present during the tests, either full or part time were:

North Carolina Department
City of Rocky Mount of Natural Resources

F. E. Beaudry C. E. Fuller
Stanley Curtis

R. Casper and participating
laboratory personnel

Peirson & Whitman Inc. Wrenn-Wilson Construction Co.
H. M. Nance 0. Z. Mrenn
Don Raynor Ralph Whitfield

Roger McIntyre

EBSP/Envirotech
Hal Lange ' Charlie Grace
Pat OQwre George Tabor

Independent Test Lab: TRW

Jim McReynolds Dave Savia

Lurgi Corporation

G. F. Kroneberger

The following section summarizes applicable test results.
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II. SUMMARY AND CONCLUSIONS

The plant stored sludge for a period to acc

emission tests.

umulate sufficient sludge for the
As established in pre-test meetings the week of the test, the

furnace was to be operated within the constraints of normal current operations.

The furnace operated well and has adapted to the current mode of operation.

The main operational change from the specifications are that less ash is

recycled to the dewatering system.

This results in a reduction of total dry

solids for a corresponding quantity of sludge solids and a higher moisture

percentage.

The furnace handles the material well and it is assumed that this
mode of operation is beneficial to the plant from an overall point of view.

The following section summarizes pertinent test results in the sequence occasioned

by the specifications.

Operating Performance Test (Spec. 1Q 20.30)

The furnace was proved operational during 1982.

Feed Characteristics (Spec. 1Q 20.31)

and Basis of Design and Testing (Spec. 1Q 20.37)
Actual
Field Weight
Specified Weight Corrected
Design Yariation Basis By Analysis
Moisture content (% w.b.) 60% 60 to 65 64 to 70 67.7
Lbs. of dry sludge solids
per hr 2320 1508 to 2320 1500 to 1908 1332
Lbs. of wet sludge cake
per hr 5800 3770 to 5800 5000 to 5300 4124
Dry sludge combustibles
as percent of d.s. 40 40 to 50 59 to 60 60
*Lbs. of volatile solids/hr. 928 527 to 928 985 to 1081 798
Wet feed based on new
parameters 4686 2661 to 4686 -—- 4124
Calorific value of sludge |
(BTU/1b. of combustibles) 10,000 8,000 to 10,000 10,366 to 10,600 10,500

* Disposal Criteria
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Basis of Design & Testing (Spec. 1Q 20.37)

Pre-test meetings established that, in view of the proven past operation, the
test period would be that required for the emission test.

1.
2.

No objectional odors were encountered.

Observation of the emission per standard procedures, indicated )
emissions were near Ringleman 0. Observations would be classified
as marginally visible, with average opacity less than 9 percent.
Analytical Results of Particulate Samples:

The prime criteria for emission compliance is a particulate emission
not exceeding 1.3 pounds per ton of dry solids fed to the furnace.

Test results for the three valid* tests are as follows:

Based on corrected

Emission Based on calculated feed
Particulates Field Feed Weight weight **
Test (Pounds/hr) (1bs/dry ton) (1bs/dry ton
No. 2 0.652 0.79 1.00
No. 3 0.525 0.62 0.74
No. 5 0.459 0.54 0.72

* Tests 1 & 4 were invalidated due to sampling problems.

** The corrected feed weight basis is an accurate weight which
corrects for a calibration anomaly and which has been verified
by an analytical carbon balance calculation the field cali-
bration figures were corrected for hold-up in the conveyor
system when changing rates. See Appendix sheets G-1, G-2 and
G-3 for graphic presentations.
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Test Conditions

Operation of the furnace during the tests was steady and the furnace was fed
within the capabilities of the feed system and filter. Moisture levels ranged
from 66 to 70% with an average of 68% during the test periods. Under these
conditions the furnace operated properly and reduced the wet sludge to a
sterile ash.

SUMMARY OF PARTICULATE MATTER EMISSION TEST RESULTS:

Test "Run #2 Run #3 - Run #5

Date 1-13-83 1-13-83 1-13-83
Time 1105-1207 1235-1337 1537-1610
Sample Duration

{(min) 60 60 60
Sample Volume

(DSCF) : 53.562 55.268 60.601
Stack Flow

(DSCFM) 3,916 4,120 4,488
Stack Temperature

(°F) 98.8 98.6 99.9
Moisture (%) 5.9 3.1 4.7
COZ (%) 4.92 5.25 4.51
02 (%) 15.89 15.36 16.27
Excess Air (%) 317 274 350
Isokinetic (%) 98.9 97.0 97.6
Particulate Matter

(1b/hr) 0.652 0.525 0.459
Feed Cakes

Dry Solids (%) 33 32 32

II-3



SUMMARY OF PARTICULATE MATTER EMISSION TEST RESULTS:

(Continued)
\
Test Run #2 Run #3 Run #5
Wet Feed Rate /
(1b/hr) 5,000 5,300 5,300 7
*1 < Dry Feed Rate
(ton/hr) 0.82 0.85 0.85
Emission Rate 0.79 0.62 0.54
Wet Feed Rate
(1b/hr) 3946 4419 3997
*2 4 Dry Feed Rate
(ton/hr) 0.652 0.71 0.64
Emission Rate 1.00 0.74 0.72
Visible Emissions
6.6 9.0 8.9

(% Opacity)

*1  Based on preliminary field weight information

*2  Based on corrected weight checked with analysis calculation.
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Furnace Feed (Spec. 1Q 20.37E.)

By design, the feed did not exceed the maximum specified rate. The system has
a new maximum feed rate based on current operation. Using the original disposal
requirements of dry sludge solids, new rates were developed based on current
cake compositions. These were listed in the table at the beginning of this
section. Key items are listed below: .

Original Specification Current Operation

Volatiles 40% 60%
Dry Solids ' 40% 332
Max. Combustible Solids, PPH 928 928
Max. Wet, PPH 5800 4687
Min. Combustible Solids, PPH 603 603
Min. Wet PPH 3770 3047

The above table shows the current operation as compared to the rates projected
in 1979. The current operation maintains the volatile sludge solid rate which
is the key design parameter. Because of the reduced ash recycle the dry
solids feed rate and the wet solids feed rate change. See Appendix sheets G-4
and G-5 for graphic presentations of these changes.
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Electric Power (Spec. 1Q 20.37K.)

Nine measurements by a joint test team (3 phases, 3 times on each motor)
indicated an average total of 110.8 amps

L L L
Average Amps 1 2 3 Ave )
111.2 110.8 110.5 110.8

Power = (Amps)(Volts)(P.F.)(V3)
= (110.8)(488)(0.83)(1.737)
= 77.7 Kw Actual 200 Kw specified

Auxilliary Fuel (Spec 1Q 20.38)

During the pre-test meeting ft was established that low-fire burners should be
maintained for safety ignition and control purposes.

Fuel consumption during the test (0900 to 1600) averaged less than 0.1 GPM
which equates to less than 0.8 mill BTU/hr. This is well within the normal

allowance for ignition and control fuel.

The feed composition supplied during the test can be considered to be autogenous,
with minimal fuel requirements for safety ignition and control purposes.
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Warranty Test Procedure (Spec 1Q 20.43)

The above specific paragraphs addressed the warranty requirements and show
that the furnace is in compliance.

As part of the Emission Tests Envirotech normally takes other sample data for.
use in resolving any questions that may develop during evaluation of the data.
These results are reported here as information.

Note: Moisture analyses used for the emission results were based on individual
one-half hourly samples taken during the emission tests. The following
are composite analyses:

Table 4-1. SUMMARY OF COMPOSITE SLUDGE, COMPOSITE ASH,
SCRUBBER WATER IN, AND SCRUBBER WATER OUT
ROCKY MOUNT WASTEWATER TREATMENT FACILITY

As
TRW # Analysis received Dry basis
Composite sample 0900-1645
Sludge 4609 Ultimate analysis,
X Carbon 26.39
X Hydrogen 0.27
X Nitrogen 3.9
X Sulfur 0.04 0.10
X Ash 14.18 40.25
Proximate analysis,
X Moisture 64.77
X Volatile Matter 20.08
X Fixed Carbon 0.97
8tu/1b ) 2182 6194
Mercury (ug/gm) 0.328
Oxygen 29.03
Composite sample 1100-1645
Sludge 4629 Ultimate analysis,
X Carbon 25.24
X Hydrogen 0.23
X Nitrogen 2.79
X Sulfur 0.04 0.12
X Ash 13.92 39.06
Proximate analysis,
X Moisture 64.35
X Volatile Matter 21.08
X Fixed Carbon 0.65
Btu/1b 2269 6364
Mercury (pg/gm) 0.187
Oxygen 32.56
Fuel ofl 4617 X Ash <0.01
X Sulfur 0.20
Btu/lb 18,736
Rams bottom
carbon residue 0.185
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Air Pollution Test (spec I1Q 20.47) & (Spec I1Q 20.33)

The TRW report indicates that the system complies with EPA Code CFR 40, Part
60, Subpart 0 (which is the standard currently in effect and which was in

effect at the time of bids).

- SUMMARY OF PARTICULATE MATTER EMISSION TEST RESULTS:
INCINERATOR EXHAUST STACK - ROCKY MOUNT WASTEWATER TREATMENT PLANT

Test Run 11® Run #2 Run #3  Run #a® Run #5

Date 1-13-83 1-13-83 1-13-83 1-13-83  1-13-83
Time 0940-1043  1105-1207 1235-1337 1410-1512  1537-1610
Sample Duration -

(min) 60 60 60 60 60
Sample Volume

(DSCF) N/A 53.562 55.268 64.151 60.601
Stack Flow

{(DSCFNM) N/A 3,916 4,120 4,782 4,488
Stack Temperature

(°F) N/A 9.8 98.6 99.1 99.9
Moisture (X) N/A 5.9 3.1 5.0 4.7
co? (X) N/A 4.92 5.25 6.68 4.51
02 (¢9) N/A 15.89 15.36 14.08 16.27
Excess Air (%) N/A 317 274 206 350
Isokinetic (X) N/A 98.9 97.0 N/A 97.6
Particulate '

Matter (1b/hr) N/A 0.652 0.525 N/A 0.459
Feed Cake as %

Dry Solids 32 33 32 32 32
Wet Feed 8ated

(1b/hr) 5,000 5,000 5,300 5,300 5,300
Wet Feed Rate®

(1b/hr) /A 3,946 4,419 N/A 3,997
Dry Feed Rate

(ton/hr) 0.80 0.82 0.85 0.85 0.85
Dry Feed Rate®

(ton/hr) N/A .651 .707 N/A .64
Emission Rate (1bs/

ton of dry feed) N/A 0.79 0.62 N/A 0.54
Emission Rate® 1bs/

ton or dry feed) N/A 1.00 0.74 0.72 N/A

Visible Euisszons

(X opacity) 8.0 6.6 9.0 7.4 8.9

'Plrticulate test invalid due to final leak check.

bParticulate test was not valid. After the final leak check impinger water
was sucked back into the filter.

Cvisible emissions were taken over the length of time particulate sample
was being taken from the stack.

dFeed rate was provided by Envirotech.
®Rate determination revised to account for process field measurement inaccuracy.
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IV.  TEST OPERATION, PROCEDURE, SAMPLING & ANALYSES

Furnace temperatures were maintained at typical levels. These are established
by selectable set points on the temperature controllers. Temperatures are
shown on the Log Sheet, which is included in Appendix B of the TRW Report.

¥

Draft is controlled automatically by a control damper, and pressure drop
through the venturi throat is selected by set point. Scrubber water rates and
shaft speed were steady and within normal operating ranges, as shown on the
log sheets.

Emission sampling and the analytical procedures for the material followed EPA
methods as previously submftted and approved.

The feed rates used in this report are as preliminarily established in the
field and as refined by analysis and calculation. Both procedures indicate
acceptable emission levels. The refined rates were checked by a carbon balance

which is as accurate as the code approved test procedures. These verified the
corrected feed rate.

Samgling

Sludge samples were collected half-hourly and dry solids were determined by
the TRW laboratory.

In addition, a composite sample was made for the test consisting of small
samples taken at the same time as the individual samples. Hourly feed rate
and fuel readings were taken. Routine samples were taken of the ash, scrubber
water in and out and the fuel oil. The appearance of these was normal.

COmpl:te stack samples were taken by TRW; details are included in the test lab
report.

Analyses

A1l sample analyses were the responsibility of TRW.
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V.  APPENDAGE

The official TRW report is appended to the official submittal copies of this
report. That report contains the full details required by air pollution
control agencies, and also contains field data detail.

The last appendix, Appendix G, of the TRW report was reserved for any appendix
items that were supplied “by others", during the formulation of this report.
Appendix G contains the following:"

G-1 Feed rates calculated from TRW analyses and carbon balances

G-2 Field calibration chart showing refined 1ine correcting for con-
veyor lag

G-3 Expanded scale chart suggested for future plant operation
G-4 Chart showing revised feed composition

G-5 Chart showing revised feed target corresponding to current feed
composition.

PREPARED FEBRUARY 1983 BY:

/"2 A, o
. F. Kroneberger

Principal Process Engineer
Lurgi Corporation

APPROVED BY

Dute ZELS

—

Hal Lange
Regional Manager
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To Whom It May Concern:

I certify that I have read and reviewed the results, calculations
and testing methods contained in the TRW report (February 1983) performed
on January 13, 1983, "Source Testing and Analysis at Rocky Mount Waste-
water Treatment Facility in Rocky Mount, North Carolina." The results
and calculations are accurate based on the data obtained. The methods
utilized are in conformance with -EPA methods for testing sewage treatment
plants. The only exception was the shortage of available sludge which
required a shorter sampling duration of the sludge than normal.

Signed V\NJJ\QJ-Q—\IAEQ“&:}

Michael W. Hartman
Section Head, Field Services
TRW Energy and Environmental Division
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1.0 INTRODUCTION

TRW Energy and Environmental Division, on January 13, 1983, conducted
a source and analysis program at the Rocky Mount Wastewater Treatment
Facility located near Rocky Mount, North Carolina under contract to the
Envirotech Corporation (EBSP Division). The sewage sludge incinerator
i.:#t..t.dgﬁgrg;iﬁ%?%ﬁiiiiﬁiﬁiiﬁﬁg””“””‘“*”?iﬁa%%aﬁﬁ;. to determine
compliance with the North Carolina State environmental regulations.

The emission tests consisted of a set of four test runs for
determination of particulate matter emissions, stack opacity emissions,

stack volumetric flowrate, and stack stationary gas analysis. Particulate

matter, stack volumetric flowrate, opacity, and stack gas analysis were
determined by standard EPA Methods 1, 2, 3, 5, and 9.

TRW conducted analysis on samples of feed, ash scrubber inlet,
scrubber outlet, fuel and composite feed samples. The samples were
collected by plant and test team personnel.




2. SUMMARY AND DISCUSSION OF RESULTS

Five one-hour long Method 5 tests were run on the incinerator
exhaust stack. At the end of the first test it was discovered that the
last impinger had opened during the test. This test was voided. At the
end of the fourth test, impinger water was inadvertently flushed back
into the filter. This test was also voided but analyzed for future
knowledge. No known problems were encountered during tests #2, #3
and #5. The average emission rate for these three tests was 0.65 pounds
for each ton of dry sludge fired as compared to the allowable standard
- of 1.30 pounds per ton dry sludge. A summary of the results can be
found in Table 2-1. The wet feed rates and sludge samples were provided
by Envirotech.

Opacity readings were taken during the time that each test was
being run. The average for all five tests is 8.0% opacity with no
readings being higher than 20.0%.

No odors that could be traced to the exhaust stack at a fifty foot
distance were noticed while the testers were on the roof. A very slight
smell was noticed in gas bag samples, when they were directly blown at
the tester's nose.

The sludge samples as fired were taken each half hour and analyzed
for moisture by standard method 209A. The results are reported in
Table 2-2.



Table 2-1. SUMMARY OF PARTICULATE MATTER EMISSION TEST RESULTS:
INCINERATOR EXHAUST STACK - ROCKY MOUNT WASTEWATER TREATMENT PLANT

Test Run #E‘V Run #2 Run #3 Run #Jb " Run #5

Date 1-13-83 1-13-83 1-13-83 1-13-83 1-13-83
Time 0940-1043 1105-1207 1235-1337 1410-1512 1537-1610
Sample Duration . p)

(min) 60 60 60 60 60
Sample Volume

(DSCF) N/A 53.562 55.268 64.151 60.601
Stack Flow :

(DSCFM) N/A 3,916 4,120 4,782 4,488
Stack Temperature

(°F) N/A 98.8 98.6 99.1 99.9
Moisture (%) N/A 5.9 3.1 5.0 4.7
o2 %) N/A 4.92 5.2% 6.68 4.51
02 %) N/A 15.89 15.36 14.08 16.27
Excess Air (%) N/A 317 274 206 350
Isokinetic (%) N/A 98.9 97.0 N/A 97.6
Particulate ’

Matter (1b/hr) N/A 0.652 0.525 N/A 0.459
Feed Cake as ¥

Dry Solids 32 33 32 32 32
Wet Feed gated

(1b/hr) 5,000 5,000 5,300 5,300 5,300
Wet Feed Rate®

(1b/hr) N/A 3,946 4,419 N/A 3,997
Dry Feed Rate

(ton/hr) 0.80. 0.82 0.85 0.85 0.85
Ory Feed Rate®

(ton/hr) N/A .651 .707 N/A .64
Emission Rate (1bs/

ton of dry feed) N/A 0.79 0.62 N/A 0.54
Emission Rate® 1bs/

ton or dry feed) N/A 1.00 0.74 0.72 N/A

Visible Emisséons

(% opacity) 8.0 6.6 9.0 7.4 8.9

‘i;;rticu]ate test invalid due to final leak check.

ébParticulate test was not valid. After the final leak check impinger water
was sucked back into the filter.

visible emissions were taken over the length of time particulate sample
was being taken from the stack.

dFeed rate was provided by Envirotech.

e . . . . .
Rate determination revised to account for process field measurement inaccuracy.
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Table 2-2. ANALYTICAL RESULTS - FURNACE FEED ¥ MOISTURE

Sample Time % Moisture*
0800 66
0830 68
0900 68
0930 4 69
1000 67
1030 70
1100 67
1130 ! 66
1200 67
1230 67
1300 68
1330 70
1400 68
1430 66
1500 68
1530 69
1600 67
1630 67
1645 69

*Standard Method 209A.
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3. DISCUSSION OF METHODS

3.1 PARTICULATE MATTER EMISSION TESTS

Particulate matter emissions were determined according to standard
Environmental Protection Agency (EPA) Methods 1, 2, 3, and S.

EPA Method 1

The criteria described in EPA Reference Method 1 (Sample and Velocity
Traverses for Stationary Sources Federa)l Register 42 FR 41754, August 18,
1977) were used to select appropriate sampling sites. The eight diameters
and two diameters rule, upstream and downstream, respectively, of any
flow disturbance is the Primary criteria. The sampling points were
located more than 8 duct diameters upstream from the nearest flow

EPA Reference Method 2 (Determination of Stack Gas Velocity and
Volumetric Flow Rate, Federal Register 42 fR 41759, August 18, 1977) was
followed to determine flyue gas velocity, stack temperature, stack pressure,
and volumetric flow rate. A check for cyclonic flow was made. The flow
was not cyclonic.

EPA Method 3

EPA Reference Method 3 (Gas Analysis, for Carbon Dioxide, Oxygen,
Excess Air, and Dry Molecular Weight - Federal Register 42 FR 41768) was
utilized to characterize the stationary gas analysis. As permitted
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Diagram of sampling locations - incinerator exhaust stack.




lieu of an Orsat analyzer, a gas chromatograph with a thermal conductivity
detector (GC/TCD) was utilized to measure the concentrations of oxygen
(02), carbon dioxide (C0,), and nitrogen (N,) in the integrated bag
sample.

Helium was the carrier gas. Compound separation was achieved with /
a packed stainless steel Chromosorb 102/Molecular Sieve column.
Calibration gas standards was tnjected prior to and after sample by
injection for a quantification by retention time and peak area. A one
Point calibration method was employed utilizing a Scotty II-Mix
35 calibration mixture (+2% tertified). This mixture contains stationary
gas components as follows:

o Co, - 2.88%

) 0, - 16.8%

(] N, - 80.3%

EPA Method 5

EPA Reference Method 5 - (Determination of Particulate Emissions
from Stationary Sources - Federal Register 42 FR 41776, August 18, 1977)
was utilized to measure particulate matter in the flue gas streams. The

particulate mass, which includes any material that condenses at or above
the filtration temperature, is determined gravimetrically after removal
of uncombined water. The filter box temperature of 250°F + 25°F was
used. The operating and maintenance procedures for the sampling train
was followed as described in APTD-0576. Quality control procedures have
been implemented to ensure proper calibration and operation techniques.
Equipment calibration forms are in Appendix E. Figure 3-2 is a schematic
illustration of the EPA Method 5 sampling train.

EPA Method 9

EPA Reference Method 9 - (Visual Determination of the Opacity of

Emissions from Stationary Sources - Federal Register 42 FR 41776, August 18,

1977) was utilized to measure the percent opacity of the stack gas.
This was based on 15 second readings during the 1 hour Method 5 test.

3.2 SLUDGE
Samples were taken by grab sampling according to standard sampling
methods.
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4.0 COMPOSITE SLUDGES, ASH, SCRUBBER WATER AND FUEL OIL

The samples were taken by Lurgi personnel, composited by TRW personnel,

and analyzed by an independent laboratory. The results are reported in
Table 4-1. .




SAMPLE ANALYSIS SCHEDULE

Test lab samples are to be analyzed as follows:

Sludge Samples: (3 each)

One composite sample for each test day is to be analyzed as follows:

1. Proximate: ASTM D3172-73 (Low temperature determination
of volatiles)

2. Ultimate: ASTM D3176-74
3. Heating Value: ASTM D2015-66
4.  Mercury

Ash Sample: (1 each)

A composite ash sample is to be analyzed per ASTM D3172-73.
Scrubber Water: (2 each)

Inlet and outlet scrubber water samples are to be analyzed as
follows:

l. Settleable Solids: Standard Methods 208F
2. Total Suspended Solids: Standard Methods 208D
3.  Total Solids (including dissolved): Standard Methods 208A

Fuel 0il: (1 each)

General reference specification for fuel oil is ASTM D-396-73.
Specific tests to be performed are:

Moisture and Sediment 0-473-69

Residual Carbon 0-524
Sulfur D-129
Heat Value D-240-72
Ash D-482-73




Table 4-1. SUMMARY OF COMPOSITE S

SCRUBBER
INCINERATOR EXHAUST STA

SUPPLEMENTAL
WATER IN, AND SCRUBBER WATER ouT

March 9, 1983

LUDGE, COMPOSITE ASH,

CK - ROCKY MOUNT WASTEWATER TREATMENT FACILITY

As
TRW # Analysis received Dry basis
TRW # 4609 Ultimate analysis,
Sludge Weight % Carbon 26. 39
0800-1645 Weight £ Hydrogen 0.27
1-13-83 Weight X Nitrogen - 3.96
Weight X Oxygen 29.03
Weight X Sulfur 0.04 0.10
Weight % Ash 14.18 40.25 .
Proximate analysis,
Weight ¥ Moisture 64.77
Weight ¥ Ash 14.18 40.25
Weight % Volatile Matter 20.08
Weight X Fixed Carbon 0.97
Btu/1b 2182 6194
TRW # 4629 Ultimate analysis,
Sludge Weight ¥ Carbon 25.24
1100-1645 Weight X Hydrogen 0.23
1-13-83 Weight X Nitrogen 2.79
Weight X Oxygen 32.56
Weight ¥ Sulfur 0.04 0.12
Weight ¥ Ash 13.92 39.06
Proximate analysis,
Weight ¥ Moisture 64.35
Weight % Ash 13.92 39.06
Weight % Volatile Matter 21.08
Weight % Fixed Carbon 0.65
Btu/1b 2269 6364
TRW # 4628 Proximate Analysis
Ash Weight £ Moisture 28.56
Weight % Ash 60. 24 84.32
Weight ¥ Volatile Matter 0 0
Sulfur <.01

(continued)



Y
Table 4-1. Concluded

‘ As
TRW # Analysis received Dry basis
TRW # 461§ Total Solids (mg/1) 625
Scrubber in Total Suspended Solids (mg/1) 41
Settleable Solids (mg/1/hr) <0.1
TRW # 4616 Total Solids (mg/1) 1040

Scrubber out Total Suspended Soiids (mg/1) 101

Settleable Solids (mg/1/hr) <0.1

TRW # 4617 Weight % Ash® b <0.01
Fuel oil weightc% Sulfur 0.20
Btu/1b 18,736
Weight ¥ Rams boatom
carbon residue 0.185
TRW # 4629 Mercury (pg/g)% 0.187
Sludge
TRW # 4609 Mercury (pg/g)¢ 0.328
Sludge :

aDetermined by method ASTM D-482-73.

Pbetermined by method ASTM D-129.

“Determined by method ASTM D-240-72.

dDetermined by method ASTM D-524.

* Volatile matter and ash were determined at 550°C.

eDetermined by Method EPA 105 by Grainger Labs.



APPENDIX A
SAMPLE PARTICULATE CALCULATION



SAMPLE  PARTICULATE CALCULATIONS
1. Volumeaof dry gas sampled at standard concitions - 70°F, 29.92"
Hg, fts.

17.64 X Vm Py + P

std (Tm + 460)

2. Volume of water vapor at 70°F and 29.92" h:, Ft3.

v = 0.0471 X V. = ft3
wgas w

3. X moisture in stack gas

100 X V .
M = wgas =%
Vm * Vw
std gas

4. Mole fraction of dry gas
100 -~ %M
100

Md =

5.  Average molecular weight of dry stack gas

_ 44 32. 28
de = (%COsz) + (%02 Xm, "’(%Nz Xm)

The variations between these calculations and t-ose used as shown on
the load sheets are due to rounding in these me-ual calculations.




6. Molecular weight of stack gas
MW = MW d X Md + 18 (1 - Md)
7.  Stack velocity @ stack conditions, fpm

1
1/2
V. = 4310 X APs X (Ts + 460) Ps XMW = fpm

S

8.  Stack gas volume @ actual conditions

ACFM = VS X As
14

9.  Stack gas volume @ standard conditions (DSCFM)
_ 0.123 X Vs X As X Md X Ps

Q = DSCFM
s (Ts + 460)

10. Percent isokinetic

1032 X (Ts + 460) X Vm
= std

2
VS X Tt X Ps X Md X (Dn)

11. Particulate - probe, cyclone, and filter (gr/DSCF)

Me

Can = 0.0154 X Vmstd = gr/DSCF
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12.

13.

14,

15.

16.

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

C.= 17.7 X Can X PS XM

at d = gr/ACF
(TS + 460)

Particulate - probe, cyclone, filter, 1b/hr.

Caw = 0.00857 X cah X Qs = 1b/hr.

Particulate - probe, cyclone, and filter, gr/DSCF corrected to
12 percent CO,

12 X Cin = 9r/DSCF corrected to 12% €0,
Stack €0,

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

C..= 17.7 X Can X PS XM

at d = gr/ACF
(TS + 460)

Particulate - probe, cyclone, filter, 1b/hr.

Caw = 0.00857 X Cah X Qs = 1b/hr.



Particulate

An

As
Bws
ca
cact

std

xz X
“» Qo T

ma 5!3 %:3

bar
S

© O ©

std

Nomenclature.

Cross-sectional area of nozzle, m? (ft2).
Cross-sectional area of stack, m? (ft2).

Water vapor in the gas stream, proportion by volume.
Acetone blank residue concentration, mg/qg.
Concentration of.particulate matter in stack gas,

at stack conditions (gr/ACF).

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, g/dscm (g/dsc-
Particulate matter emission rate (1b/hr).

Percent of isokinetic sampling.

Maximum acceptable leakage rate for either a pretest
leak check or for a leak check following a companent
change; equal to 0.00057 m3/min (0.02 cfm) or 4 percen:
of the average sampling rate, whichever is less.
Individual leakage rate observed during the leak check
conducted prior to the “ith" component change (i = 1,
2, 3....n), m¥/min (cfm).

Leakage rate observed during the post-test leak check,
m3/min (cfm).

Pitot tube constant.

Mole fraction of dry gas.

Particulate matter collected in sampling train (probe,
cyclone and filter) in milligrams (mg).

Total amount of particulate matter collected, mg.

~Average molecular weight of dry stack gas.
Molecular weight of water, 18.0 g/g-mole (18.0 1b/1b-mc -

Molecular weight of stack gas (wet).

Mass of residue of acetone after evaporation, mg.
Barometric pressure at the sampling site, mm Hg (in. Hc
Stack static pressure, mmHg (in. Hg).

Absolute stack gas pressure, mm Hg (in. Hg).

Pbar * Pg
Standard absolute pressure, 760 mm Hg (29.92 in. Hg).
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Dry volumetric stack gas flow rate corrected to standard
conditions, dscm (dscf).

Ideal gas constant, 0.06236 mm Hg-m3/°K-g-mole (21.85 in.
Hg-ft3/°R-1b-mole).

Absolute average dry gas meter temperature, °K (°R).
Absolute average stack gas temperature (see Figure 5-2),
°K (°R).

Standard absolute temperature, 293°K (528°R).

Total time of process feed rate determination (min).
Volume of acetone blank, ml.

Volume of acetone used in wash, ml.

Total volume of 1iquid collected in impingers and
silica gel, ml. ,

Volume of gas sample as measured by dry gas meter,

dem (dcf).

Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscm (dscf).

Volume of water vapor in the gas sample, corrected to
standard conditions, scm (scf).

Stack gas velocity, calculated by Method 2,

using data obtained from Method 5, m/sec (ft/sec).
Weight of residue in acetone wash, mg.

Dry gas meter calibration factor.

Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. HZO)'

Velocity head of stack gas, mmHZO (in HZO)‘

Density of acetone, mg/ml.

Density of water, 0.9982 g/ml (0.002201 1b/m1).

Total sampling time, min.

Sampling time interval, from the beginning of a run
until the first component change, min.

Sampling time interval, between two successive component
changes, beginning with the interval between the first
and second changes, min.
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13.6
60
4310

2000
100

n

Sampling time interval, from the final (nth) component
change until the end of the sampling run, min.
Specific gravity of mercury.

Sec/min.

Conversion factor: Pitot tube coefficient (C_) X
Pitot tube constant (Kp) X 60, where Kp = 85.49 and

Cp = .84, '

Conversion pound to ton.

Conversion to percent.
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LOAD SHEET

STACK TEST - PARTICULATE

Test # L
Part 1
enter | (1ntttarfy only) |
Value Locatfon n
0.028317 1 o4
17. 64 05
0471 -06
1032 07 Test 4 Test 4 Y
I Enter Value |Locatfon| Enter Value |Location
(T{Min) to 09 fr(uin) 4o 09 IFrmn) | ce 09
2(102)] 40927 | 10 Romp2ten?)l 0%, t 10 L(o0)2(in2 .t 10
Pstin Ho)l 30./¥ N 3o./¥ N Jps(inHg) | Jerg | 1
ft3) | s3.323 12 55 000 12 fw(et3) 63271 12
nl) 248 13 3%, 13 VW(m1) 2/. & 13
o> 4.9 L 5.26 14 % cop 6.6 14
ko, 15.89 15 15.3¢ 15 120 1q.e8 15
kX 2949 16 2.9.39 16 3N 29.2¢% 16
foiv— ] scaimsd w2 52725704 17 Mamioy— 1693955 17
(re2) | 2.29 18 | 2.29 18 Qas(ft2) 2.2% 18
TsH60) | $58.F 19 - 5§5%.¢ 19 (vs+460) | 559./ 19
. Part 2 Part 2 Part 2
rf (mg) 00 |nf (mg) 00
peg) | £2¢ | Sr Yy 01 Imt (mq) 29.3 01
yesrn(t3)| 53¢ $6.2621 02 Qvmsrn(f3) ] ¢¢.05¢/ 02
() | 3e./% 309 | 03 fes("Ha) | 3o./% 03
0.9y | oa <99 04 Imd c.5:2 | 04
Tsa60) | s gl o5  Mrseaso) | ssx.¢ | o5 leyseaso) | s59./ 05 |
(sctm) | 39/¢c.5 | 06 los(sctm Y200 | 06 los(sefm) | ¥I%7.2 | 06 |
Tm Y 2 Tm 2.2 Tm 25.2 }
P 2.2% | 3.1¢ Pm [ A5) l
i 3c. 10 | P 3c. o Pb 3ot
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RESULTS

STACK TEST - PARTICULATE
Test ¢ 2 Test # 3 Test ¢ &
Yalve Yalue Value
Vm_(QSCF) 2 3.562 | ¥m (pSCF) _ 55.2¢% JVm_(nscr) CY./5/
Vm_(DSCM) /-5/¢ §Vm (pscM) Lo 269 1Vm (noruy 2:-$15
Vw gas (scF) | 3. 345 | Ww gas (scF) 1.29¢0 | VWw gas (ScF) 3.372
% Mofsture 5.9/5 | % Moistur 3.732 | % Moisture Y.9 9y
Md 0.9 M ' C.949 |NMd 0.985
Mid 29.Y23 JMdd 293.95¢ | Mud 29.¢3%
My 29.290 M 29,095 IMW 2.9.05/
Vs (fpm) 1 908.029 | Vs (fpm) /978,93 Vs (fpm) 2.3¢S./6Y
ACFM H3469.9 | ACFM Y9¢3.0 |ACFM $£2%85.7
Flow (DSCPM) | 3 2/&.5 | Flow (DSCFM) Hizo.o Flow(DSCFM) ¥2</7.9
Flow (DSCiM) | )/0.°%y | FTow(DSCMM) [/ G.Go | Flow(DSCMM) /35.22
%1 98.9 %1 970 |%1 2.0
% EA 3/6.9 |%EA 24,2 |%EA 2509
Front gr/dscf] — Front crésct — Front gr/dccfl —
- Front gm/dsem| — Front gm/dsem] — Front gm/deem; —
Total gr/dscf| ©.0/94y | Total gr/dscs 0.0/4% % |Total gr/dectlo.0/9% ¢
Total gm/dscmlo. o ¥v5/ | Total gm/dscm) 8.0 3%.7 | Total g/ dseml &, 0 & 289
Front gr/acf —_ Front gr/acf — Front gr/acf —_
Front gm/acm Front gm/acm — Front gm/acm | —
Total gr/acf |0, 0 /9<2 | Total gr/acf |0, ¢/35¢ | Total gr/acf |C.01m2 L
Total gm/acm §p. 03996 | Total gm/acm [0, 0 3/ 7 Total gm/acm lo. 3943
Front 1b/hr — Front 1b/hr - Front 1b/hr —
Front kg/hr - Front kg/hr — Front kg/hr
Total Ib/hr | 0.652 |Total Ib/hr | o. 515  }Total Ib/hr |Q. 7¢e
Total kg/hr |0, 2 9¢ Total kg/hr |6, 2% Total kg/hr 1O, =7 ¢
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LOAD SMEET

STACK TEST - PARTICULATE

Test 4S5
Part 1
enter | (intetarfy onty) |
Value LLocction II
0.028317°1 o4
17.64 | 05
.0471 -06
1032 07 Test ¢ Test ¢
T Enter Yalue Location | Enter Value Location
TriMin) Go 09 T{Min) 09 _ 1/7(Min) 09
N2(in2)] .o9% /s | V0 Row2(tn2) 10 R(omz(1n2) 10
fn Hg)l 30./% 11 Pps(dn Ho) 1n PS(1n Hg) 1
t3) | 4o.990 12 1(£13) 12 wm(fe3) 12
(m1) ¢Y.0 13 13 Wi(m1) 13
K o> 4.5/ " | cop 14
ko, /627 | 15 15 Iso0 15
) 29.2¢ 16 16 g N 16
N lo3gzva9 | 17 17 fa310/ 17
ft2) | 2.29 18 18 As(ft2) 18
Ts#460) | $59.9 19 19 (Ts+460) 19
. Part 2 Part 2 Part 2
Kt (wg) 00 00 nf (mg) 00
t 470 o1 01 mt_(mg) 0}
3 4o, ges 02 02 JvmsTn(£3) 02
{"H9) | 3o0./% 03 03 Ps ("Hq) 03
0.943 04 : o4 Md 04
Ts4460) | $s59. 9 05 T5+460) 05 (Ts+460) 05
ﬂh(scfn) ¥922.% | 06 scfm 06 J0s(sctm) 06 |
Tm 6.7 | Tm Tm !
Pm 3.9 | Pm !
Fb 30,20 | » Pb
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RESILTS
STACK TEST - PARTICULATE

Test # 5 = Test # Test #

Yalue Yalue Valve
| ¥m (QSCF) | &o.céo/ | Vm (DSCF) Vm_(NSCF
Vm_(DSCM) [.7/5 }Vm (DSCM) 1Vm (psew)
Vw gqas (SCF) | D.o/7 |Vw gas (SCF) Vw_gas (SCF)
% Moisture H.23%5 1% Moisture % Moisture
Nd 0.953 IMd ’ Md
Mdd 29.322 | mud MWd
Ml 28.537 M M
Vs (fpm) 2./43.5991 Vs (fpm) Vs (fpm)
ACFM Y45Y%.¢ | ACFM -ACFM
Flow (DSCFM) | “¥$7.€ | Flow (DSCFM) Flow(DSCFM)
Flow (DSCMM) | 12.2.¢/ | FTow{(DSCMM) Flow(9SCMM)
%1 92.¢ |31 %1
% EA 350.3 |%EA ¥ EA
Front qr/dscf — Front créscf Front gr/deccf
- Front gm/dscm — Front gm/d cm Front gm/deccm
Total gr/dscflo.o//9¢Y ] Total gr/dscf Total gr/dsc
Total gm/dscm|{O .0 2735] Total gm/dscm Total gm/d<c
Front gr/acf | — Front gr/acf Front gr/acf
Front gm/acm | — Front gm/acm Front gm/acm
Total gr/acf |©.0/0% ¢ | Total gr/acf Total gr/acf
Total gm/acm |0.06 2¥7%] Total gm/acm Total gm/acm
Front 1b/hr — Front 1b/hr Front 1b/hr
Front kg/hr - Front kg/hr Front kg/hr
Total 1b/hr (V. %29 Total 1b/hr Total 1b/hr
Total kg/hr [0, 2¢ ¥ Total kg/hr Total kg/hr
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APPENDIX B
FIELD DATA




TRW

ENVIRONMENTAL ENGINEERING DIVISION

'NOMOGRAPH DATA

PLANT —M" 77—

oate__2-/3-33

- sampLInG LocaTion _J e/ < e <57
CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, i N0 aHg 1.95
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tase. 6
1
PERCENT MOSTURE IN GAS STREAM BY VOLUNE Byo 5

BAROMETRIC PRESSURE AT METER, in. Hg

STATIC PRESSURE IN STACK, in g A/ g ©

(P20.073 £ STACK GAUGE PRESSURE in la, H0) Py -,zt
'8

RATI0 OF STATIC PRESSURE TO METER PRETSURE Pu 4.0

AVERAGE STACK TEMPERATURE, °F T"'t- ) /o

AVERAGE VELOCITY HEAD, in. H,0
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ANALYTICAL DATA

runr_KLocky MiowsT COMMENTS:

DATE 12 /3 %3
mmmw»w;?
run nmser ___/

SAMPLE 80X NUNSER _ 2L

CLEAN-UP mAN__ <A

ERNTUAE 7/ 0p /) of

-LABORATORY RE3ILTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (SYPASS),  CONTAIMER n
FLASK, FRONT HALF OF FILTER HOLDER -
FILTERNUNBER [/ . CONTAINER "
FRONT HALF SUBTOTAL » ]
BACK HALF .
IPINGER CONTENTS AND WATER WASH OF . courmu._.__ n
. MPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFOm ;
NALF OF FILTER HOLDER , EXTRACTION n
ACETONE WASH OF IPINGERS, CONNECTORS, " CONTAINER g
AND BACK HALF OF FILTER HOLDER
BACK HALF SUSTOTAL =g
TOTAL WEIGHT ]
MOISTURE
WPINGERS
FINAL VOLUNE o
WITIAL VOLUME 200, nt
NET VOLUME o
SILICA GEL
FINAL WEIGHT t ) (]
INITIAL WEIGHT 220 __ , t ]
NET VEIGHT t ¢ " . TOTML WOISTURE t
EPA (Ow) 231
wn
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ANALYTICAL DATA

oate_/-/3-%3 .
mmm;&mwg_‘sf
SANPLE TYPE 7

mmn.ﬁﬁ

SAMPLE BOX NUMSER
cemvenmn_‘M L ps

FRONT HALF - LABORATORY RESRLTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER_Y4/% _206.0  u
FLASK, FRONT HALF OF FILTER HOLDER -
FILTER NuMseR ™ _// 2 _ CONTAINER Y623 - 47.¢ o
FRONTHALFSUBTOTAL __ ¢ 7.C o -
BACK HALF ,
MPINGER CONTENTS AND WATER WASH OF . CONTAINER -c
_ WPINCERS, COMNECTORS, AND BACK ETHER-CHLDROFORM :
" ——"HALF OF FILTER NOLDER EXTRACTION e
ACETONE WASH OF INPINGERS, CONNECTORS, " CONTAINER 1 my
AND BACK HALF OF FILTER NOLDER
BACK HALF SUBTOTAL ~n
TOTAL WEIGHT G2 =
MOISTURE
WPINGERS
FINAL VOLUME D20.C. wl
WNITIAL VOLUME 2 90-0 i
NETVOLUNE _BC.¢
"L v 1k, DS LIS, ¢
INITIAL WEIGHT { (000, ¢ -
NET VEIGHT ﬁ: T3 : . vormenme_ 1S .,
EPA (Ow) 231
vn
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seteTyeE_ a7, =

roxomeer_[3 & D
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ceanuermn_MR pPs

FRONT HALF ~ o Leowrevesun
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER_4 & /9 S.3  w
FLASK, FRONT HALF OF FILTERHOLDER -.

FILTER nuwper __1// ~ CONTAINER Y GRY - Y9:/_ _w

FRONT HALF SUBTOTAL ___ <2, Y o

BACK HALF |
WPINGER CONTENTS AND WATER WASH OF . CONTADNER_ n
IPINGERS, CONMNECTORS, AND BACK ETHER-CHLOROFORM :
NALF OF FILTER HOLDER . EXTRACTION S
ACETONE WASH OF INPINGERS, CONNECTORS, " CONTAIRER
AND BACK HALF OF FILTER HOLDER .
BACKHALF SUBTOTAL ___ =

TOTAL WEIGHT |

MOISTURE

WPINGERS
FINAL VOLUNE _;Lg%_-l
INITIAL VOLUNE wl
NETVOLLNE __ % o

SILICAGEL
FINAL WEIGHT * 21 &

IMTIAL REIGHT 290 ¢
NEY WEIGHT 16 "

EPA (Ow) 231
wm
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cLEmvenmn M4 s

Filfer Bacl Flusd

&V twd o 7257

~ -
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Y6 20 214.3
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FLASK, FRONT HALF OF FILTER HOLDER - |
FILTER NUMBER _ [/ 7 CONTAINER Y428 - A,

' FRONT HALF SUBTOTAL ___ 29.3 o
BACK HALF |
MPINGER CONTENTS AND WATER WASH OF . CONTAMER, »
IPINGERS, CORNECTORS, AND BACK ETHER-CHLOROFORM :
WALF OF FILTER NOLDER EXTRACTION -c
ACETONE WASH OF IAPINGERS, CONNECTORS, * CONTAMER L -
AND BACK HALF OF FILTER HOLOER
BACK HALF SUBTOTAL "
TOTAL WEIGHT 293 -«
MOISTURE
214
WewGERS
FnaLvoruwe _O0R_)
WITIAL VOLUME nl
NET VOLUME U -
SILICA GEL
FINAL WEIGHT g t [
INTIAL WEIGHT D D¢: -
NETWEIGHT 593 ¢ : : . voramostre__ - © -
EPA (Dw) 231
v
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MOISTURE
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APPENDIX E
METER BOX CALIBRATION SHEETS
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2

DRY GAS METER CALIBRATION DATA

(English Units')

Pretest B Post Test [

Date 19 [‘-‘;/83 Barometric Pressure, Bp = 3O, |9
Meter Box # G )° Dry Gas Meter # $23600
. Temperature
Gas volume | Gas volume
-Mluf:::r gﬂ::‘;:‘:':::? wet test dry gas Wet test Dry gas meter
setting, | awm stter meter Meter |lInlet | Outlet | Aversge | Time
tor & 0 "‘5 ! e 410 | teor tqe x, .
- 4 ft LA S of or | of op Hia. eHp
S ?9% 963 %o 93 § 8t
‘ ¥ —vo M Ads
v ceo | 23 £3 g2
o .3.00 5 92 4 §72.9 1181 |asy ,
‘ _I.a .73 7o oo, Xedoeos DX « ?;: /92
70880 N PFS ¥ 2 |
: z 2335 D/ |te 7Y O Vyadf s},
‘;'O 265 Jer5¢0 ?/o. =10 Toy | 38 ?g /3%
B 994 e e 6 | &% ,
- . © 38940 13 39 B ‘11t.2% o s
20 |34 7¢2e3 =53 2 Yo | 3 B9.8s # AL
Y aHe  Auq [loo(| 1.9§
'.'b-ﬁ“? td ¢ 0.0317 sk fow ¢ a0 ;]2
va (7 + 2 (rw + 460 u(uouo) w
49%%_¥ 30,0y n £a3 RV .
st’-o‘ e .g = 1.02 -cedeoe 53 | l‘?éc.’>98.«‘»’»ﬂ: /¥
x 3062 ¥ ¢y5.9 - .9y

202395 %X 32 .96 % $31.¢

-CCOQLINMIY x 023671 .99¢ ~ 792

[O. 560 £ 30.00 % S

ox 798 3 N e 199

‘ooecdfedr x yoa oY Pk AR

= /.OO(

10099 ~ 39,94 x s49.35
2. L8F% > 0.7 yeT——

OO0 A 3_31&6’, S63 = 9.0

Y * Ratfo of sccurscy of wet test mater to éry test meter.

) 440 = Orifice pressure differential

inches of |ercury, fa, uzo. Tolerance = 0.5,

Post test tolerance must be within £ 0.05 and within
4 range of 0.10

Meter Lesk Check Front _i Back v~
Pitot Leak Check 7

Electrical Check __ ="

Remarks

Tolerance = £0.0].
that gives o.7§sm of atr at 70°F and 29.92

Calidrating uclmichn_m&
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DRY GAS METER CALIBRATION DATA

(English Unfts)

Pretest [[] Post Test k]

Date 1/9(/ €3 Barometric Pressure, Bp = 9.7
Meter Box # C} E Dry Gas Meter #
) . Temperature
L 4 Gas volume | Gas volume
::_:::' e pmiciaad et tral Rl oas | vet test Ory gas meter
setting, | oW weter meter Meter [ intet | Outtet | Average | vime
‘H. "' vdi t'. t » t‘oo “. '.
fa. 10 e 't ° o:' op - op Ma. | v eHp
757 .70 0¥ g S0
9.0 -2.6 0,500 |2veewoof 6340 |12 | 14 101 g
+ /0500 |2remso) €3 A
I Xy~ -)‘q.s""’ N wa “'
g. O -3. Q‘ I( o) 76'77%0 63'V (" 96 ,O‘te ;%%
[r . ‘ 1121 s 3 A I
Y AH@ Ao
ANw : 2
v, (- 19 (ea o 0.037 sk [ew + 450 4]
Ye[PD ¢ - Tu ¢ 460

" (1 + 460)|  we

J

[0.5C0 X 95,67 x Sel = ,q9g¢

e e

hh.15¢

P — e trne

—

X 29367 % sis.¢

LD A 20,29 % 533

- SSNY

. Y * Ratfo of accurscy of wet

440 « Orifice pres
1nches of

Post tast tolers
& renge of 0.30

Meter Leak Check Front Y Sack”

Pitot Leak Check
Electrical Check +—

Remarks

sure differential that
agrcury, in. «,o

tast meter to dry test meter.

9ives 0.75 cfm of
Tolerance = 20,15,

NCe Bust be within £ 0.05 and within

Caltbrating technictan D ‘ 2_/:;

Tolerance = 20.0].
atr at 70°F ond 29.92
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FEED RATE THOUSANDS OF POUNDS PER HOUR
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WET FEED RATE POUNDS PER HOUR
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POUNDS PER HOUR OF COMBUSTIBLE SLUDGE SOLIDS
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