S

~AD=A063 622 OFFICE OF THE PROJECT MANAGER CHEM DEMILITARIZATION I==ETC F/6 13/2 ‘\\\\

DEMILITARIZATION PLAN OPERATION OF THE CHEMICAL AGENT MUNITIONS-=ETC(U)

MAR 77 R L HANSON
UNCLASSIFIED DRCPH—DRD-TR-72023

END

DATE

=79

DDC










A

SSIELED
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
1. REPORT NUMBER 2. GOVTY ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER

DRCPM-DRD-TR-72023"

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

Final Demilitarization Plan;

Operation of the CAMDS at Tooele Army Depot Final - March 72
Inclosure 15 Dunnage Incinerator Testing 6. PERFORMING ORG. REPORT NUMBER
99-06-72
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

Robert L. Hanson, PE, MAJ, MSC

ITERRR r ¥
|74 MONITORING AGENCY NAGchi:%gtgzs#*Wmmm&umg Office) | 15. SECURITY CLASS. (of thia report)

3. PERFORMING ORGANIZATION NAME AND ADDRESS T PROGRAM ELEMENT. PROJECT, TASK
AEHA, APG, Maryland 21010
1. CONTROYEINTEF B SN S ABRR SR 1a cER Hon 12. REP,;;:.;:T-TQ72
CEEMICAT. DEMILITARIZATION AND 3. NUMBER OF PAGES
INSTATTATION RZSTORATION 49

UNCLASSIFIED

15a. DECL ASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for Public Release: Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Chemical Agent/Munition Disposal System Tooele Army Depot, Utah

Chemical Demilitarization Air Pollution Sampling

Dunnage Incinerator Ringlemann Scale :
Particulate Emissions e e T blr. Dispos g7 em

20. ABSTRACT (Continue em reverse side if neceesary and identify by block number)

An air pollution engineering source sampling survey was conducted at Tooele
Army Depot to evaluate particulateyand visible emissions from the,(TDS)dunnage
incinerator with respect to standa%s of 0.2 gr/scf and No. 1 Ringlemann. The
waste charging rate was 500 1b/hr.” The measured particulate emissions for the
two required test runs were 0.113 and 0.7190 gr/scf. The observed visible
emission was essentially zero on the Ringlemann Scale.

&

DD .5 W73 f( EDITION OF ! NOV 65 IS OBSOLETE UNCLASSIFIED

JAN 73

SECURITY CLASSIFICATION QF TMIS PAGE (When Data Entered)

»
. . e - -‘
S - . L - Ce— .




o

/

/

‘/(i/' L

DEMILITARIZATION PLAN

OPERATION
¢ OF THE
CHEMICAL AGENT MUNITIONS DISPOSAL SYSTEM
" (cAMDS)
AT

TOOELE ARMY DEPOT _

)

4

M,

MARCH 1977

IURIE——— g

/ INCLOSURE N@% 15 .

DUNNAGE JNCINERATOR TESTING.

APPROVED FOR PUBLIC RELEASE
Distribution Unlimited




o

AIR POLLUTION ENGINEERING SOURCE SAMPLING
SURVEY NO. 99-06-72
ACCEPTANCE TEST OF TDS DUNNAGE INCINERATOR
TOOELE ARMY DEPOT
TOOELE, UTAH
10 MARCH 1972

ity dtie
L B Ganiss %
SN D (4]
m.u'u“—-'.'l-o——.—.
" g

ORTREOTION/ALNLSIUTY S0

Mot AVAIL wi/w BRI

3

i — - -

DDC-

1979

US ARMY

%{E@Eﬂn Ui@
JAN 19
LLLIU

D

ENVIRONMENTAL HYGIENE AGENCY

EDGEWOOD ARSENAL, MD. 21010




DEPARTMENT OF THE ARMY
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AIR POLLUTION ENGINEERING SOURCE SAMPLING SURVEY NO. 99-6-T2
ACCEPTANCE TEST OF TDS DUNNAGE INCINERATOR
TOOELE ARMY DEPOT
TOOELE, UTAH
10 MARCH 1972

ABSTRACT

An air pollution engineering source sampling survey was conducted at
Tooele Army Depot to evaluate particulate and visibie emissions from
the TDS dunnage incinerator with respect to standards of 0.2 pr/scf
and No. 1 Ringlemann. The waste charging rate was 500 1lb/hr. The
measured particulate emissions for the two required test runs were
0.113 and 0.190 gr/scf. The observed visible emission was essentially
zero on the Ringlemann Scale.
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DEPARTMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
EDGEWOOD ARSENAL, MARYLAND 21010

USAEHA-EA

AIR POLLUTION ENGINEERING SOURCE SAMPLING SURVEY NO. 93-6-T2
ACCEPTANCE TEST OF TDS DUNNAGE INCTNTRATOR
TOOELE ARMY DEPOT
TOOELE, UTAN
10 MARCH 1972

i. REFERENCE. AR 11-21, Environmental Pollution Abatement, 3 Novemher 1967.

2. PURPOSE. To evaluate particulate and visible emissions from the

Transportable Disposal System (TDS) dunnage incinerator at a dunnage

charging rate of 500 1lb/hr with respect to standards of 0.2 grain per
standard cubic foot (gr/scf) and No. 1 Ringlemann cited in paragraph

1-7, AR 11-21.

3. BACKGROUND.

a. Transportable Disposal System. The TDS is a complex of four
incinerators and support facilities designed for the disposal of chemical
= agents and chemical agent-filled munitions. The four incinerators are
. an agent incinerator for the disposal of GB, VX, and mustard: a de-
activation incinerator for the disposal of munitions after removal of the
chemical agent: a metal parts incinerator for decontamination of metal
parts, containers, etc: and a dunnage incinerator for disposal of wood
dunnage.

b. Dunnage Incinerator. The dunnape incinerator was desiened and
fabricated by Wasteco Incorporated, Tirard, Oreson, to incinerate wood
dunnage at a rate of 500 1lb/hr. It has primarv, mixine, and secondarv
chambers; a 500,000 Btu/hr No. 2 fuel oil-fired burner in the primarv
chamber for preheating and ignition of waste: two temperature controlled
550,000 Btu/hr No. 2 fuel oil-fired burners in the mixine chamber: and a
spray-impingement type water scrubber. The induced draft fan is located }
at the base of a fiberglass stack with an inside diameter of 17.5 1inches
and an overall length of 17 feet. !
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c. Air Pollution Standards and Acceptance Criteria.

(1) Department of the Army facilities are required to comply with
the most stringent air pollution standards prescribed by either AR 11-21
or other Federal authority or by the applicable state or local authority.
The applicable emission standards for operation of the dunnage incinerator
in Utah are:

(a) The particulate emission of 0.2 gr/scf of dry flue gas corrected
to 12 percent COp, excluding the COj contributed by auxiliary fuel, cited
in paragraph 1-7e€(2), AR 11-21, The standard conditions are 70°F and
one atmosphere pressure.

(b) The visible emission of 20 percent opacity (No. 1 Ringlemann) or
less which is not to be exceeded for more than three minutes in any one
hour cited in paragraph 1-7a(l)(a), AR 11-21.

(2) Utah does not have a particulate emission standard for
incinerators and its visible emission standard is equivalent to the one
in AR 11-21.}

(3) Particulate is defined as any material, except uncombined water,
which is suspended in a gas stream as a liquid or solid at standard con-
ditions of 70°F and one atmosphere pressure, whose emission is evaluated
using sampling and analytical methods prescribed for testing incinerators
at Federal facilities.?

4. DISCUSSION.

a. Test Methods. The sampling and analytical methods used were
identical to those specified for evaluation of incinerators at Federal
Facilities? with the exception that carbon dioxide, oxyecen, nitroeen,

1 wcode of Air Conservation Regulations,' Utah State Board of Health,
24 January 1972,
2 "Specifications for Incinerator Testing at Federal Facilities,'" USPHS

Publication (Oct 67) and Addendum thereto (Dec 67)., DHEW.
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and carbon monoxide determinations were made with a Fisher-Hamilton gas
partitioner. This method was chosen over the Orsat method because the
analytical chemists in this Agency have proven it to be the more accurate
of the two methods. These methods are briefly described in Appendix A.

b. Results.
(1) The test and operating data are summarized in the Table, page L.

(a) The measured particulate emissions, 0.113 and 0.190 gr/scf of
dry flue gas corrected to 12 percent carbon dioxide from the waste, for
the two test runs are less than the 0.2 gr/scf standard at the waste
charging rate of 500 1lb/hr.

(b) During each test run a visible emission of No. 3 Ringlemann was
observed for 40-45 seconds following one of the incremental charges. This
emission appeared to be associated with operator charging technique (since
the incremental charges were uniform and a visible emission did not
accompany each charge) and should for the most part be eliminated after
operating personnel gain experience with the incinerator. The average
observed visible emission over each 60-minute test run was essentially
zero on the Ringlemann Scale and therefore did not exceed the No. 1
Ringlemann standard.

(2) The ramifications of the above test results are:

(a) The dunnage incinerator can be operated at test conditions and
not exceed the applicable particulate and visible emission standards for
its operation in Utah of 0.2 gr/scf and No. 1 Ringlemann cited in paragraph
1-7, AR 11-21. )

(b) If the dunnage incinerator is used in another state with a
particulate emission standard more stringent than 0.2 gr/scf (i.e. Colorado?),
it will have to be retested to determine the operating conditions, in-
cluding waste charging rate, at which it will meet the more stringent
standard.

3

Regulation I, "Emission Control Regulations for Particulates, Smokes,
and Sulfur Oxides for the State of Colorado," Colorado Department of
Health, Denver, Colorado, adopted 14 January 1971, effective 15 March 1971.

3
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TABLE
SUMMARY OF TEST DATA
Preliminary Run Test Run Test Run
Parameter Burners Only No. 1 No. 2

Operating Data:

Waste charging rate, 1lb/hr 0 500 500

(4 @ 125 1b) (4 @ 125 1b)

Mixing chamber temperature, °F T37 1448 1Lk62

Primary chamber draft, in. H0 -0.5 -0.1 -0.1

Scrubber flow rate, gpm 25 25 25

Fuel consumption, gal/hr 17.06 ;.81 5.36
Stack Gas Data:

Temperature, °F 312 382 362

Velocity, ft/min 2995 3264 3342

Flow rate, scf/min 28L0 283k 2969

Percent moisture 4.0 26.6 25.4

Percent COp waste (dry volume) - 2.3 2.0

Percent CO, burners (dry volume) 2.1 0.7 0.7

Percent O, (dry volume) 18.2 18.0 LT

Percent Ny (dry volume) 19.1 79.2 79.6

Percent CO (dry volume) 0.0 0.0 0.0
Emission Data:

Particulate concentration, gr/scf - 0.022 0.032

Particulate concentration, gr/scf of - 0.113 0.190

dry flue gas corrected to 12% COp
from waste
Particulate emission rate, 1lb/hr - 0.39 0.61
Average visible emission, % opacity 0 0 0

=0

T A T
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(3) Completed data and calculation forms? for the two test runs are
in Appendix B.

5. CONCLUSION. Particulate and visible emissions from the dunnage
incinerator do wct exceed the standards governing its operation in Utah at
test operating conditions.

6. RECOMMENDATION. Proceed with the planned use of the dunnage incinerator
in the South Area, Tooele Army Depot, at a dunnage charging rate of 500 1lb/hr

or less.

ROBERT L. SON, P.E.

MAJ, MSC

Sanitary Engineer

Air Pollution Engineering Division
APPROVED:

Dok S

J. P. MADDEN, P.E.
LTC, MSC
Chief, Air Pollution Engineering Division

(B o

E C. HERWIG, P.E.
LTC, MSC
Director, Environmental OQuality

2 "Specifications for Incinerator Testing at Federal Facilities,' USPHS
Publication (Oct 67) and Addendum thereto (Dec 67), DHEW.
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APPENDIX A
SAMPLING AND ANALYTICAL METHODS
1. SAMPLING METHODS.
a. Particulate.

(1) Particulate was collected by isokinetic train sampline according
to Federal specifications for incinerator testing.2 The samnling train
consisted of a 0.25-inch probe tip, stainless steel probe with heated
glass liner, glass cvclone, filter housing and a tared Gelman Type A
glass fiber filter, four Greenburg-Smith impingers immersed in an ice
bath, vacuum pump, and calibrated orifice.

(2) 1Isokinetic sampling conditions were attained by regulating
a bypass valve on the vacuum pump so the velocity of sample gas entering
the probe tip equalled the velocity of the stack gas at the sampling
point. Stack gas velocity was determined using an S-type pitot tube and
draft gauge. A nomograph was used to determine the isokinetic sampling
rate from values for drv gas meter temperature: probe tip diameter: and
stack gas static pressure, velocity pressure, temverature, and moisture
content.

(3) The particulate sampling location was eight stack gas diameters
downstream from the connection of the induced draft fan to the stack,
and four stack diameters upstream from the top of the stack. The stack
gas velocity over the stack cross-section at .this location did not varv
by a factor of more than 2:1: therefore, particulate samples were
collected at the point of average velocity. 2

b. Carbon Dioxide.

(1) Gas samples for carbon dioxide, carbon monoxide, oxveen, and
nitrogen analvses were collected by proportional sampling (sampling rate
provortional to stack gas flow rate at the sampling point) in a Saran
bag. 2

2 '"Specifications for Incinerator Testing at Federal Facilities," USPHS
Publication (Oet 67) and Addendum thereto (Dec 67), DHEV.

-2
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(2) The sampling port was located immediately upstream from the
scrubber.

2. ANALYTICAL METHODS.

a. Particulate. Analytical methods specified for the evaluation
of incinerators at Federal facilities? were used for particulates.
Separate weighings were made for particulates collected in the probe
and cyclone, on the filter, in the impinger washings, and for the organic
particulates extracted with ether and chloroform from the impinger
solutions. These weighings were combined to determine the total particulate
emission. Acetone was used as the washing solution.

T

b. Carbon Dioxide. A Fisher-Hamilton gas partitioner was used to
determine the percent carbon dioxide, carbon monoxide, oxvegen, and nitrogen
in the gas samples collected by proportional sampling.

c. Moisture. The volume of water condensed in the first three
impingers plus the moisture absorbed by silica gel in the final impinger of
the particulate sampling train were combined to determine moisture content
of the stack gas.

TR g o A P o)

2 "Specifications for Incinerator Testing at Federal Facilities," USPHS

Publication (Oct 67) and Addendum thereto (Dec 67), DHEW.
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APPENDIX B

DATA AND CALCULATION FORMS 2

-y

2 "specifications for Incinerator Testing at Federal Facilities," USPHS

Publication (Oct 67) and Addendum thereto (Dec 67), DHEW.
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10.
1.
12.
13.
14.

Public Health Service
National Center for Air Pollution Control

SUMMARY OF RESULTS

Incinerator Test
Run MNo. _{

name of firm & J&owood RArsenal Maie lond

FORM APPROVED
BUDGET RUREALI
NO. 68R-1056

APPROVAL EXPIRES
Jan. 1973

Location of plant_Spm 74 Brea, 70004 L2 T Koo, Ak

Type of incinerator Wasdeco Inc.

Control equipment SCirubbre

Sampling point location /2.5-in Stwck, /& £+ Rbove T.0. ianr

<aterial incinerated Wood Dunnage

Leiunt of material incinerated __Soo /4

Pollutants sampled Padcmlah‘.

Time of particulate test:

Late [0 Maveh 1492, Beqin___ 43S , End __ /83S
Operating Variables

Scruvber pressure drop, in. 1120 0.3

Scruober H,0 rate, gpm -

Primary chamber draft, in. “20 Overfire= 0./ Underfire ¥™

Secondary chamber temnerature, “r __’.‘!'_‘i?__

Stack temoerature (Thd). . __.3.’_"‘____

NCAP-16 (12/67)




15,
* ) ]60

19,
200

21,
22,
23,
24,

2.
27.
28.

NCA =16
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Cmission Data

Stack flow rate (vdb).scfm HJo

Water vapor in stack qas (ch). % by volume 2.6

Excess air at sampling point (vb]). % b 19
grains/cf grains/scf
at stack

at
conditions | grains/scf | 12 % CO2 * 1b/hr

5 |
Particulate - C..s0002 C =0008 [C_ =002 C_ =042
probe, cyclone %_-as an ap av
P i ] te - C..= c .D'." = D z =0,
b e e el
filter
Total particulate cau'°-“3 Cao' 0.0t car' 0.113 Caxan.m'

(includes impinger
caten)

Percent isokinetic for particulate train

CO2 in stack gas from burners", % volume (dry)

CO2 in stack gas from waste, . volume (dry)

“2 in stack gas from waste and bhurners, i volume (dry)
CO in stack aas from waste and burners, » volume (dry)
"y 1n stack gas from waste and burners, % volume (dry)
Sticky paper, particles/in.2 60 microns and above

Sticky paper, particIes/miB. 60 microns and above

Legend: N - not measured

1= _tes

Vpo® 0.7
Vbas 2.3
Von® 130
qu' 0:0
Vps™ 20t
Nmhn
Nm

scf = Standard cubic foot, i.e., dry gas at 70°F and 29.92 in. Ha.

Stack conditions: Stack temperature and stack pressure includina moisture.

* Correction to 12 % €0 made using % CO, from waste only.
** % (0, from burner corrected to test conditions.

!
10

{12/87)
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Part 2, p. ) of 2,

14,
15.

17.

18.

National Center for Air Pollution Control

Public llealth Service

SUMMARY OF TEST DATA

Date /0 /mavch 1972 Run No.

DEPARTMENT OF HEALTII, EDUCATION, AND YLLFARE

|

FORM APPROVED
BUDGET BUREAU

NO. 68R-1056
APPROVAL EXPIRES

Particulate Sampling Train

Sampling nozzle diameter, in.

Sampling time, min.

Sample gas volume - meter condition, cf

iverage meter temnerature, °F

Avarage orifice pressura drop, in. H20

Particulate collected - probe and cyclone, rmg

Particulate collected - probe, cyclone and filter, mg

Particulate collected - total, mg

Stack area, in.2

Velocity Traverse - Burner Only

Average stack pressure, in. il3 (absolute)

Averaaa stack temperature, O

Average \/ velocity head x stack temperature

Joisture in stack gas from burners, % by volume

Velocity Traverse During Test - Burner and

Jan. 1973

Dy = 025 __
D™ BB
Vac = 3867

Tai * B
Paf = .33

Moy = 3.0

”ak = J/. 0

W = 3 7- ,

w
"

/0, Y
P =__ o0
T, _ O3
Spe = —tFo0
Uy ™ w0

Stack area, in.z

iAverage stack pressure, in. Hg (absolute)

Average stack teaperature, O

Average \/veTbchy‘head x stack temperature

Stack Moisture Content

Total water collected by train, ml

NCAP-17 (12/67)

11

\laste

de = o0 Y
Pdi = 000
Tdf = _ 393
Sde . __‘qﬂ_

a 06.3
vce _—'—-‘06
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19.
20.
21,
22.

23.
24.
25.

27.

NCAS=1T7

Orsat Analysis_- Burner Only

coz. % volume (dry)

€0, % volume (dry)
0,ps % volume (dry)
tys % volume (dry)

Orsat Analysis - Burners and Waste

€0, % volume (dry)
C0, % volume (dry)
Uy, % volume (dry)
s % volume (dry)

Incinerator Operating Data

Fraction of test time all burners are operating

112/47) 12

bb

bd
be

Vof

bg

bi

be ©

bh *

o0
2 E
.7

C Jo
0.0
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FORM APPROVED
BUDGET BUREAU

Public Health Service NO 68R-1056
Nationa) Center for Ajr Pollution Control APPR%\:”“L E]);%RES
PARTICULATE SAIMPLING TRAIN DATA AND CALCULATIONS y
Nozzle diameter (0, ), in. = ___oas
Barometric pressure (P“). in. Hg = 23
Sampling point location féck Run No. I
e Gas reter
Clock Point Reading (V_.) Temg. in Temp. out Orifice |
time No. cf 8¢ . F Of AP
in. HZO
=
o - ¥ 90%.0! - = -
1o 3 9. 59 : 9 & .33
20 3 9%.19 as 2 0.33
_ 30 3 93s.32 9s 23 0.3
f Yo 3 9. 92 9 84 o3s
So 3 997.3/ 95 Y 0As
%0 3 /003,37 9 34 0.9s
t
| (0#m (7= 093) T
|
- -
. |
|
Net time
min Net Average Average Average
(Ty)= 60 (V, )" 8B.67 (T,g)=95 T,)=9 (P, )e082
| A
= ad ae = - ,
(1) A. Average meter temperature = ————2= = T . !
(2) 8. Ory gas sample volume @ standard conditions, cf
P
od P+ maf
- g aa - = 2. 8Y
17.7)& Vac X(T:i—ru-o-—) ] Vab
NCAP-18 (12/67 | 13
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Laboratory Data

Particulate - probe and cyclone (“aj)' mg =
Particulate - probe, cyclone, and filter (wak)' mg =

Particulate - total (includes impinger washings) (Na]), mg s

Particulate Concentration Calculations

In grains/scf

(3) A. Particulate - probe and cyclone, grains/scf

W_ .
= Al a
cam 0.0154 x vab

(4) U. Particulate - probe, cyclone, and filter, grains/scf
ok 0.0154 x Dok 2
am vab

(5) C. Particulate - total,grains/scf
(Go to Part 6, page 1)

0.0154 x Y
Ca0 * ""’V;;"""
In grains/scf @ 12 % CO;

(17) D. Particulate - probe and cyclone, grains/scf @ 12 % CO2

= ]2 =
C‘p C‘m X V;;

Jo
S0

0.9

9.60Y0

.00

0.0/

0.09Y

(18) €. Particulate - probe, cyclone, and filter, grains/scf @ 12 % CO2

12
Caq = Can X v;; =

(19) F. Particulate - total, grains/scf 0 12 % Co2

12
C s C X v =
ar a0 Vba

1y

0,062

0,113

ST ST e—
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In_grains/cf @ stack conditions

(2u) &. Particulate - probe and cyclone, grains/cf @ stack conditions

17.7 x C,._ x P,, x Mch
| C,s ® Lol " __0.0018
l : (Tye + 260)

(21) 4. Particulate - probe, cyclone, and filter, grains/cf @ stack conditions
17.7 x Can X pdi x Mch _

g C.t a 0.60064%
! (Tdf + 4600)
(22) I. Particulate - total, grains/cf @ stack conditions
- 17.7 x Cao X Pdi x Mch _
au 0.0

(Tqe *+ 460)
In_1b/hr.
(23) J. Particulate - probe and cyclone, 1b/hr
E k = =
Cav 0.00857 x Cam x Vb 0.039

- (24) K. Particulate - probe, cyclone, and filter, 1b/hr

Caw = 0.00857 x Can X de = 0.3

(25) L. Particulate - total, 1b/hr

N cax = (0,00857 x Cao X de = 0,392
@
| (26) 1032 x (Tdf + 460) x vab sod
| 26) . % isokinetic = =] = o
L Van X Tay X Pai X “ch X (Bav,z ax —
| .

(Go to Part 7, p. 1)

Yoa from Orsat data and calculation sheet (poart 7).

v T , from velocity data and calculation sheet for test (Part 5).

db® ‘daf° th‘ Pdi
"ch from moisture content data and calculation sheet (Part 6).

Dav from particulate samgling train data and calculation sheet (Part 3).

15
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Public Health Service

National Center for Air Pollution Control

VELOCITY TRAVERSE DATA AND CALCULATION SHEET

(Burners Only)

Date /O Mawch 1522  _ Time /00)- /657 Run No. Ae

Samniing point location Srsck

FORM APPROVED
BUDGET BUREAU
NO. 68R-1056
APPROVAL EXPIRES
Jan. 1973

Stack area (de). in.z .Y

Wet bulb temperature (Th ), OF /M
Dry bulb temperature (T ) ofF MM™M

Barometric pressure (P ]). in. Hg absolute = @4.3S
Note: Calculations for S-type pitot tube, C = 0.85

Drawing of stack

cross _section

’

| lotetaces Stat(:k i Stack Temperature | Velocity :
Point| from ref.| press. (P LI (T, .+ 460), | head (V,),/ V.x (T, ,+ 460) |VV_.x (T + 460)'
! No. oomt in, m gd hdo in. Hzoa 12" "hd o
i . (gage) F R Yep !
1 ___"40 ows 0.500 :
I 2 . s3 o3 |  oses :
AR "km_’f_?_g= QeR | +3¢ o84 |  oois :
| v | _.9‘_“._ #in [Op 0.500 | oys 0.65S 'I
; s | 15.8 136 c2.0 ., ¢ loy @ 0.4y b/ !
R ané@n; o M A, ovy | QLey | |
1__7 ; .2 ! lse ovn b no. .3’, o Y2 T 00 '
i___x | 29 | 030 | oezs
4 1Yo 027 | o5
1o | 53 0.3 | osa |
n_| a9y SR 0.39 | owes .
el % ovs dioss .
L 1S _|_Is8 () 0:673 -
RN X o.ys 0.0 L ol
i IS | M) o. ) ' i
fod _4 9 - S ‘N____“L_- O16bY % e :
. - ove | oe6Se |
i TSR A Lo 126, ey .:
oAy Avg BT | Ava (Sng)
[ R s £ | j
in. Hg 16
(abs) = 'L —
Phc) * th ki phl ¥ e _]




01

tart 4, W

Date [0 Macch B2 __ Timelog7-/05? Run No. Pre

2of 3

Public Health Servive
National Center for Air Pollution Control

EEARITMEND O 1AL 0T, AR V) A

VELOCITY TRAVERSE DATA AND CALCULATION SHEET

(Burners Only)

Sannling point location Sfacl

Stack area (Sy4). in.2_ @40,
Net bulb temperature (T, ), 0F
Ory bulb temperature (ThL), OF

Fondh Ao n

OG0 b s

NO . GHI=10%5

APPROVAL EXPIRES
Jan. 1973

M

NN

Rarometric pressure (Phl)' in. Hq absolute = @Y¥.3S

NCAP-1y (12/67)

Note: Calculations for S-type pitot tube, C = 0.85 Drawing of stack
cross section
Jistance Stack Stack Tewmperature ! Velocity -
Poi : :
z;nt f;g?nrt‘ef. pres:;‘(th) TThd), (Thd* 460), ?zadu(ga), Vax (Thd* 460) Vvax (Thd’ 460)
; S : o o 2y ‘
| | in. Hg. (gage) F R |
|3 KXY o0 | &s | s o 8¢s.50 4.0y
'3 1y 0.0 o E2Y) ove | 3e3.ve 17,98
L3 L 2y 00 |do | 0 o 8¢3.v0 .92
| |
l e '
¥ o
S ! T '
r-- % -
L b
e | !
1 ! I T ,
— J
______ﬁ_._.__-.. o =
R - o .
| H |
- , --—-’ - pre— 4
|
R R — — - ]
l - e 4 - -— l :
P—.—d-—--———q—‘— ¥ ————— —J!~ - ;
: ——p NG Avg e ool e Avq (Sne)
- 0© i &.L T | ‘ "hi’z. |
in. Hg
(abs) =
(phc) 3 th * phl = 24.35

e O e - ¥

R—




Part 4, p.

(9) A.

(10) B.

(1) c.

(12) O.

3of 3

Moisture in stack gas, from wet and dry bulb temperatures using

psycheometric charts (VM). %= Mo (ronthn so. melhon) M‘/

tiole fraction of dry gas
100-vh1
e .l W S

Stack velocity @ P, . and Thd (stack conditions, includes moisture), fpm

__n

= 4350 x S, l:——-m—k—x—ﬂ—Tm T)' = Nes M5

Stack volume @ standard conditions, scfm

he

0.123 x vhf X de X phc X rlh
(Thd + 460)

dav, = _Jyyz

(Go to Part 5, n. 2)

ok from Orsat data and calculation sheet (Part 7).

01y

18
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Part 5, p. 1 of 2

VELOCITY DATA AND CALCULATION SHEET FOR TEST

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service
National Center for Air Pollution Control

FlRM APPROVED
BUDGET BUREAU
NO.68R-1056

APPRQYAL FYpIRES

Late __/0 Maceh 1972

(Curners and Waste)

Sampling noint location_ Srmeck

Stack area (de). in.2
iwote: Calculations for S-type pitot tube, C = 0.85

_..Time /435-/53s

__Run Mo.__/

PYO.Y.

Drawing of stack

——

[P aits g Staclzp |Stac_k_temnerature Velocity ¥ _ E
| g s A F"‘e:z- diNTyelo [ Uye* , r)eadﬂ(zb).va (Tye* 460) (VU x (Tdf+'460)i
| ! in. |Hg (gage) | °F %R e |'
i__;_ﬁ___:_._g 0.0 | %0 920 0.43 374.10 /9.3y —]
|
1__..3 Ll 24 | 00 340 | _8so o3 ﬂr_._.31._7.5.: /192 |
A 00 1385 | gus o.vy 314,80 19.¢3 |
| ‘
13 : 24 0.0 [3% | 83 0.4 S65.20 16,14 ;
1?_3_ LAY 0.0 | 820 230 o.v3 356.50 13.%5 ‘
KT 00  l3s | 8s o.us 32.as 927 |
R TRl :
= :
;IS Wi
et |
- |
| — z
fr-—1 |
' |
—1 |
£ |
- i |
SRR R |
b |
ot Mo o | Avg i Avg | L Avg {Saal ?
|» &0 [ '4!&-L T80 J
‘ in. Hg
abs) = !
| ' |
| (Pgi) = Pyj + Pag = 281 —

P aa from particulate samplina train sheet (Part 3).

NCAP-20 (12/67)

19




Part 5, p. 2 of 2

(13) A. Stack velocity @ Pdi and Tdf (stack conditions), fom

-— -— 1/2
= ] =
4350 x S, X [W] Van 326y
(14) 8. Stack volume @ standard conditions, scfm
V., xS,,xM xP
= 0.123 x LTT@.—*—A%BT_‘“_- de = o?0 §0
df .

(Go to Part 7, p. 2.)

Mear Yen from stack moisture data and calculation sheet (Part 6).

20

NCAL=20  (12/67)
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Part 6, p. 1 of 2 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FORM APPROVED
BUDGET BUREAU

Public Health Service
National Center for Afir Pollution Control NO. 68R-1056
APPROVAL EXPIRES
Jan. 1973

STACK MOISTURE CONTENT UATA AND CALCULATIONS FOR TEST
Date __ /0 /hacch 15972

Run No. - (
—
HZO condensed in impingers
(vcb_)_' m} Y9.0 /93-7
H0 absorbed by silica gel
(Veg)s m Yo 12:¢
{Total Hp0 collected
= Vee ® (vcb + vcd)' ml 53.0 0.3

s

Vol of H,0 vapor @ 70°F and
29.92 in. Hg = 0.0474 x Vce

= S0 9.9
(ch). cf 3
- loisture in stack gas
= (vcg). % (from formula below) Mo -‘&b
Mole fraction dry gas,
= (Mch) (from formula below) 0.%0 0.73¢

Molecular weight of stack gas

(:1“) (from formula below) 7.5 6.3

(6) A. Moisture in stack gas (ch). %
100 x V¢ f

.~———v—-
vab i cf

(7) B. Mole fraction dry aas (Hch)
100 - %c

21
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Part o, p. 2 of 2

(8) C. HMolecular weight of stack gas

Hc. = Mbj X Mch +18 (1 - Mch)
(Go to Part 4, p. 2.)

Vab from particulate data and calculation sheet (Part 3).
"bj from Orsat data sheet (Part 7).

22

NCAP-2)  (12/67)
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Part 7, p. 1 of 2 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FORM APPROVED

Public Health Service BUDGET BUREAU
National Center for Air Pollution Control NO 68R-1056
APPROVAL EXPIRES
Jan. 1973

ORSAT DATA AND CALCULATION SHEET

Orsat Analysis - Burner Only (From bag sample)

samoling point location In fluen+ 4o Scenbte.
Date /0 Macen 169¢  Time__/027- /053

Analysis Analysis Analysis [ X = wt/mole ]

e zd 1 2 3 Avg mole.wt | (dry) N
o A L R 2/ a0 | o4z |
& (vbc)' % vol (dry) 0.0 23/100 +0.00 '
_—‘J;_(_"b_d):’_ vol (dry) . /82| 32/100 | +5.32 J
i .

NZ (Vbe)o % vol (dPY) 1 24.9 123/]00 *.?2_?; |
‘l.'bk = Avg molecular wt 29.06

of drv stack qas=

Orsat Analysis for Test - !laste and Rurners (From bag sample)

- Date _ /O Mmeacch 197¢ Time /43S-1S8S Tun No. |
Sanpling point location /I flasn f to Scesbdre

Analysis Analysis | Analysis X = |vwt/moTe

1 2 | 3 Avq mole wt | (dry)
€0, (V,.) % vol (dry) | i ! v 24100 | ~
_SUs Vet 5 VOV RAWYT ) : 3o / | 432
[ofo] (ng). % vol (dry) |L _l | 0.0 23/100 L+ 000 |

= T i

0, (Vbh)' 5 vol (dry) l[ : ' /8.0 32/100 J‘ +5%
= -_ = i | !
g (Vy4)s 8 vol (dry) |r ! | 79.2 | 28/100 | w23
M.: = Avo molecular wt ofi l
3 bj dry stack gas = !-———J’;" /
——

23
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Part 7, p. 2 0f 2

(28) A. Excess air, %

v
b
100 x (V- =)

' Vv,

b
0.268 x Vp. - (Vp, - —9)
(Transfer all answers to summary of results)

bl

(15) B." COZ contributed by burner, % by volume of stack gas corrected to
test conditions. L

Vin (2 o(avve) (4.3/)
vbn » vbb X V‘d; X Gbln = R0l (o) o7

(16) B. €0, in stack gas from waste, % vol (dry)

(Go to Part 3, p. 2)
sy 23

*Vor = Ybn " Vba *

de from velocity data and calculation sheet for test (Part 5).
th from velocity traverse data and calculation sheets (Part 4).
Gbm from incinerator data and calculation sheet (Part 10).

Note: Above calculation corrects C02 of burner to stack test conditions.

* Note: If CO2 from burners is determined from an analysis of the
natural gas flow, the following equation can be used in place of
equations (15)and (16) to calculate (vba)'

= CO2 from burners, scfm (Determine from natural gas
flow rate)
Vab X Vor - (Z x Gpm X 100)-

v
ba V

db

24
NCAP-22  (12/67)
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Part 8, p. 1 of 1 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FORM APPROVED

Public Health Service BUDGET BUREAU
National Center for Air Pollution Control NO 68R-1056
APPROVAL EXPIRES
Jan. 1973

POUNDS PER 1IOUR EMISSION CALCULATION

Total particulate collected by train, grams “1a = 00879
Area of sampling nozzle, 1n.z w]b = 0.049
‘ Area of stack, 1n.2 w]c = Yoy
Time of particulate test, min. , w]d = ° 60
Emissions, 1bs/hr
0.132 x Wy, x U
la 1¢
= - = C = o‘q,
Wy X Mg - S

Note: Sufficient data and calculations should be included to show that the
particulate train was operated within 10 percent of isokinetic conditions.
Comparison of the probe sampling velocity to the stack gas velocity will
be sufficient for this purpose. To make this comparison it will be
necessary to measure:

1. Stack temperature
. Stack velocity

Sampled gas volume and temperature

S W N

. Moisture in samoled gas

25
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Part 9, p. 1 of | DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

National Center for Air Pollution Control

Public Health Service

FORM APPROVED

BUDGET BUREAU

NO. 68R-1056

APPROVAL EXPIRES

STICKY PAPER DATA AND CALCULATIONS

Date 0 Mmacen 1922

2

. ‘ Stack area, in.”

Y0, Y

Sampling point location =

Run No. /

Jan. 1973

Time

Part/in.z/min
> 60 microns

Part/min
>60 microns

Avg w~m™

Ava wm

Note: Particles/min = stack area x oart/in.zlmin.

NCAP-26 (12/67)

26
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Part 10, p. 1 of 1

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service

FORM APPROVED
BUDGET BUREAU

National Center for Air Pollution Control NO. 6BR-1056
APPROVAL EXPIRES
Jan. 1973
INCINERATOR OPERATING DATA AND CALCULATION SHEET
Date /0 Maceh 1572
Run No.__ U
! Primary chamber draft Secondary | Stack
faterial Underfire, chamber | opacity
Clock | charged, Overfire, | in. H20 :
time 1b in. H,0 (Optional) T:'Fp' A Comments
o RS ] o
/10 -0,/ /Ve0 -]
s LH /Seo o 2200 Goaei Ay foo
0 ~O/ o Y8 3ec U/I/'the _j
30 /25 -0uS /o0 o i
Yo Y Y10 o Y.3) 4 ) DF 2 u3sed |
vs 3 ) in 00 min bun |,
|_So =0/ (Sie ° 253 4ul OF R wsed
1 60 -0 1920 (o) in JO M Pre ran.
P et =500 Avg ="2L | nyq = Y2 Avg L4l Avg = 2

Fraction of time all burners are operating (Gbm) =

NCAP-27 (12/67)

27
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Part 1, p. 1 of 2 DEPARTMENT OF ICALTIH, EDUCATION, AND WELFARE
Public Health Service

National Center for Air Pollution Control

w -~ w n
. . . .

(=3}

1.
1.
12.
13.
4.

SUMMARY OF RESULTS

Incinerator Test

Run No. &

wame of firm F&g_@d Avsena /, ’”"U) (#nr d

FORM APPRNOVED

BUDGET RUREAL

NO. 68R-1056

APPROVAL EXPIRES
Jan. 1973

Location of plant_Sou/h Reca, 70¢tle Brmmy iper, G4/ b

Type of incinerator 4MS#re /nc.

Control equipment <Xt bdre

Sampling point location /2S=,n Steck, /2t Rboce T, 0. bon.

;aterial incinerated Wo00d ODunnaae
L3

weiunt of material incinerated __S0o_ /4

Pollutants sampled %»'hm. le e

Time of particulate test:

Late_ |0 maveh 1972, Beqin_ /SES , End

Operating Variables

Scruster pressure drop, in. il,0 0.3

Scruober H,0 rate, gpm S

Primary chamber draft, in. HZO Overfire =&/

Secondary chamber temnerature, O __L"”'_"_

Stack temperature (Thd), o .._:*_7"-_

28

NCAP-16 (12/67)

/65S

Underfire &A%

0. 3y
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Part ), p. 2 of 2

Cmission Data

15. Stack flow rate (vdo)'SCfm 22/S
16. Water vapor in stack qas (ch). % by volume 254
17. Excess air at sampling point (Vb]), % 53y
rrérains/cf | grains/scf | |
at stack at !
‘ conditions | grains/scf | 12 % CO2 * 1b/hr |
e 1 e ]
' ! ! |
18. Particulate - ' C.__=000r ' C_=0,00y [C _=0.0tw ,C_ =001,
orobe, cyclone L_.as L o ap Aiiav
| | '
19. Particulate - I C, =00u C.=0018 C._=0.149 |C. =653
probe, cyclone, | & ! aq L !
filter H ’ i ! :
] | |
=0. =0 ! = . : (] :
20. Total particmgte I cau 0.013 Cao 0032 {car 0.15¢0 !Cax=obo7'
(includes impinger | !
catea) L _1 | CHCH
21. Percent isokinetic for particulate train = los
i
2. COZ in stack qas from burners , % volume (dry) vbn= 0.7
23, C02 in stack gas from waste, .. volune (dry) Vba= Q.0
24, Jy in stack gas from waste and hurners, i volume (dry) Von™ 29
25. CO in stack aas from waste and burners, « volume (cry) Vbq 0.0
2. ., in stack gas from vaste and burners, % volume (dry) V™ 79. 0
27. Sticky paper, particles/in.2 60 microns and above N
28. Sticky paper, particles/min., 60 microns and above L
Leaand: N - not measured

scf = Standard cubic foot, i.e., drv gas at 70°F and 29.92 in. -a.
Stack conditions: Stack temperature and stack pressure includina moisture.

* Correction to 12 % CJp made using % CO, from waste only.

*w

» COZ from burner corrected to test conditions.

29
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Part 2, p. 1 of 2 DEPARTMENT OF HEALTH, EDUCATION, AND WCLFARE

Public llealth Service
Nationa) Center for Air Pollution Control

SUMMARY OF TEST DATA

FORM APPROVED
BUDGET BUREAU

NO. 68R-1056
APPROVAL EXPIRES

Date /0 Mmery /97¢ Run No. <

Particulate Sampling Train

1. Samplina nozzle diameter, in.

Sanpling time, min.

w o~

Sample aas volume - meter condition, cf

4. iverage meter temperature, °F

Average orifice pressura drop, in. H20
Particulate collected - probe and cyclone, mg

Particulate collected - probe. cyclone and filter, mg

(& ~ o o
. . . .

Particulate collected - total, mg

Velocity Traverse - Burner Only

9. Stack area, in.2
lu. Average stack pressure, in. il3 (absolute)

11. Average stack temperature, Of

12. Average \/ velocity head x stack temperature

13. .loisture in stack gas from burners, % by volume

Velocity Traverse During Test - Burner and

14, Stack area, in.2
15. Average stack pressure, in. Hg (absolute)

16. Average stack tenperature, 9

17. Average \/veTocity head x stack temperature

Stack Moisture Content

18. Total water collected by train, ml

30
NCAP-17 (12/67)

Jan. 1973

Ny =925
av/ z 00
vac = J6.02
Ly ® 91
%f' /ot
”aj = d.o
M ™ S2. 4
Wy = S8 G
Sqd = —2Yo.¥
phc : 0.0
g ™ R a2
She * /.00
vhi = /Y.0
Waste

Sqq = 20y
Pdi = 0.0
Taf ® _Jez
Sge ™ 1902
oy = 08

it




Part 2,

19.
20.
21.
22.

23.

24.

25.

26.

27.

NCAV=17

p. 2 of 2

}

€0,s % volume (dry)
€0, % volume (dry)
0,, % volume (dry)
lyy % volume (dry)

Orsat Analysis - Burner Only

Orsat Analysis - Burners and Waste

€05, % volume (dry)
CO, % volume (dry)
02, % volume (dry)
fy, % volume (dry)

Fraction of test time all burners are operating

r12/47)

Incinerator Operating Data

31
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be ©

i e

o/

0.0

3.2
- 29.7

?.7

0.0
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FORM APPROVED
Part 3, p. 1 of 3 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE BUDGET BUREAU

Public Health Service NO 68R-1056
National Center for Air Pollution Control APPR%‘;‘;L t;’;”71;?55

PARTICULATE SAMPLING TRAIN DATA AND CALCULATIONS

Nozzle diameter (Dav)' in, = __ozls
» Barometric pressure (Paa)’ in. Hg = @24.80

sampling point location Oteck Run No. &

sl

Gas Feter
Clock Point Reading (V_.) Temg. in Temp. out Orifice ]
time No. ef 95 - F OF s P
in. H20
-
o _ . 3 1180 = = i
10 3 12.39 L 83 100
<0 3 23.4y 4y 83 /00
__Q .’ 30.10 q@ ’3 ’,os
f vo 3 o, 2 oo Rl /.08
S0 s v2.38 9 is )
| _lo 3 vise lor -2 Loz .
", '
}...
- _}
I {
Net time i
min Net Average Average Average
(Tyu)® G0 (V)" 3.0z (T,g)* 98 T )=8y  (Pe)=lor i
Tad * Tae Y,
(1) A. Average meter temperature = S by ™
(2) B. Dry gas sample volume @ standard conditions, cf
P
f
i P, *vx
% aa_ T3® 3
17.7 x V‘c X(T;‘—rd—s—o—)- Vab 2800
32
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Part 3, p. 2 of 3

Laboratory Data

Particulate - probe and cyclone (Naj)' mg = A~
Particulate - probe, cyclone, and filter (wak), mg = S2.y

Particulate - total (includes impinger washings) (wal)' mg = $8.6

Particulate Concentration Calculations

In grains/scf

(3) A. Particulate - probe and cyclone, grains/scf

i ab

(4) B. Particulate - probe, cyclone, and filter, grains/scf

0.0154 x ”ak

£ e SN g 0.023L

am Vab

(5) €. Particulate - total,grains/scf
(Go to Part 6, page 1)

0.0154 «x Ha

Cao = R s 0.03/¢6

ab
In grains/scf @ 12 % CO,

(17) D. Particulate - probe and cyclone, grains/scf @ 12 % CO2

= 12 =
Cap Cam X r 0«0(0

ba

(18) E. Particulate - probe, cyclone, and filter, grains/scf @ 12 % CO2

= ]z =
Caq Can X vb—a 0',"’
(19) F. Particulate - total, grains/scf @ 12 % CO2
12
C =C Xoe— = 0,190
ar a0~ V. —_—
33

NCAC=18 (12/67)

W..
C. = 0.0154 x V_aj. = 0.0043
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Part 3, p. 3 of 3

In grains/cf @ stack conditions

{2u) G. Particulate - probe and cyclone, grains/cf @ stack conditions

o 17.7 x Cam X Pdi X Mch 5 i !
as (Tyr ¥ 460) iy i
(21) 4. Particulate - probe, cyclone, and filter, grains/cf @ stack conditions
& 17.7 x can X Pd1 x Mch _ B

| " (T + 460)

(22) 1. Particulate - total, grains/cf @ stack conditions

17.7 x C_ x P,, x Mch

| T o "~ di i 0.0127
E (T e ——————
: In 1b/hr

of * 460)

(23) J. Particulate - probe and cyclone, 1b/hr
Cav = 0.00857 x Cam X de = 0,070

(24) K. Particulate - probe, cyclone, and filter, 1b/hr
= = E . S &
Caw 0.00857 x Can X de 0.53

(25) L. Particulate - total, Ib/hr

Cax = 0.00857 x Cao X de = 0:.607
1032 x (T, + 460) x V
(26) . % isokinetic = df ab = 10§

=1
th X‘Tév X Pdi X ”ch X (Dav)l ax

V

(Go to Part 7, p. 1)

Vba from Orsat data and calculation sheet (part 7).

1] s P from velocity data and calculation sheet for test (Part 5).

Vab* Taf Van® Paie

; ch from moisture content data and calculation sheet (Part 6).

Oav from particulate samplinq train data and calculation sheet (Part 3).

3k
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Part 4, p. 1 of 2 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FORM APPRONLD

Public Health Service BUDGET BUREAU
National Center for Air Pollution Control NO. 68R-1056
APPROVAL EXPIRES
Jan. 1973

VELOCITY TRAVERSE DATA AND CALCULATION SHEET
(Burners Only)

Date /O Macen (6722 _ Time /o2)- #0857 Run No. Re
Sanniina point location _Shmck
Stack area (Sy,). in2___ @Yey 4
Wet bulb temperature (Thj)‘ ~N M

Dry bulb temperature (Thk)‘ OF NM

Barometric pressure (Phl)' in. Hq absolute = @v%.§S

Note: Calculations for S-type pitot tube, C = 0.85 Drawing of stack
cross section

SRR e e

W ~_01stan-c; S’t_ac.k— | Stack Temperature ' Velocity ;
’bmnt from ref. press (Ph ) \"".f‘,_.i, “hd' 460), | head (Va)o V.x (T, + 460) [VV_x (T__+ 460):
s 1o a hd a hd :
| No. Domt B l o in. HZO ‘
Rl Hq. (909e) F R ;
[ B T___?.«L L oo s 5 ove 3es.so /dovy -
18 L2y 0.0 o | owr |  Be3wo .93
a ;___3_1 2y 0.0 o T 2720 o.vL T 823.%0 | /1268
> [} [}
{ o e ' =
> -
: 1 S [ J
et | A
b ! iy ! [
_ t== | 1 7 i i
: t_ ' o |
I ‘ ! ! |
— - T |
INEREET N 3 "
IR RAEES " ’
l i
N - —_
| \ |
| - —--'L-- .
| '
1 '-—-——-{-—----—-—h—-——— h— .._J'._- -
| 'l __-__4'._- ___i y S
‘ "_____‘ ________ - | LT i 2 | 5
x e Avg Avg _ JPRIeR L Avg (Spe)
| = ke 82 . 1 r = 1§00 |
in. Hg
(abs)= | & ks
i (Phe) = Py + Py = o8BS _ j




Part 4, p. 2 of 2

(9) A.

(10) .

(M) c.

(12) o.

g 7 TP TR

Mdoisture in stack gas, from wet and dry bulb temperatures usinqg
psychrometric charts (vhi)' % = M0 (ronocknse. methon, joé+ t o)

tole fraction of dry gas
100-V
hi
et O
Stack velocity @ Phc and Thd (stack conditions, includes moisture), fpm
g

, ]
= 4350 x S — =V 259 S
he Phc X (ku X '4hg + ]8(T-th” W —————t

Stack volume @ standard conditions, scfm

) 0.123 x vhf X de X Phc X th ey
$ (T,g * 460 hh

- e

(Go to Part 5, n. 2)

i

bl

. from Orsat data and calculation sheet {(Part 7). 2

36
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S, p. 1 of 2 DEPARTMENT OF HEALTH, COUCATION, AND WELFAREL FORM APIROVE L
o § Public llealth Service BUDGET BUKEAU

National Center for Air Pollution Control NO.68R-1056

RPPROYAL F4BiRES

VELOCITY DATA AND CALCULATION SHEET FOR TEST
(Curners and Waste)

ate (D Mmavceh_l972 ___ Time /SS55-/eSS__ '
i Sanpling noint location_ Spsc & __Run YMo._ R ;
Stack area (Sy,), in2  ave.y '
wote: Calculations for S-type pitot tube, C = 0.85 Drawinag of stack
F . cross_section
' lnistance | Stack | Stack temoerature [Velocity ‘
tPoint !from ref.| press. (Pd,){(Tdf), (Ty* 4607, fhead (Vy)v,x (T, + 460) (VW x (T -+ 260)
| No. | ooint, in. in. Ha0 d '
| . in. Ha (gage) ‘ Of °R " .
.'-3.___1___731 ‘oo 1373 Bs (X 284, 16,00 —5
L Ly ) o idss | ms | aw | Sm.a 19.3 3
3 1 2y . oo !Jus 1 ms oud | eo 19.40 }
i3l "*} 00  |xs | s avd | %o 19.90
e 00 o %0 o.40 M.z 19.ve :
13 ! 7 0.0 |3ss 3s 047 833.0 16.57 |
. ' 1\
S |
$ ]
. N s z | |
' |
| e =
| r -
!
e ?
—+ i
¢ -
F —— -
%--—-+----— - —-
- 5 2
i t .'
r {
S T L Avg Avg H H . — 1 Ava (Sde) :
] i |- 0.0 l"?’_l'i | = /9,62 |
‘ in. Hg I
{abs) = !
I |
1 |
‘Ll"ai) “ Pygj * Pag = 2450 |
P aa from particulate samplina train sheet (Part 3).
NCAP-20 (12/67) &
b
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(13) A. Stack velocity @ Pdi and Tdf (stack conditions), fom

-— -— 172
1

s 4350 x S X ——n '] aw/
h de di X .‘Ica dh e
: (14) 8. Stack volume @ standard conditions, scfm

V. xS,, x4 xP

g dd ™ en X Tl L v o °

) (Go to Part 7, n. 2.)

— —

“ch from stack moisture data and calculation sheet (Part 6).

hca. o
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Part 6, p. 1 of 2 DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service
National Center for Air Pollution Control

BUDGET BUREAU
NO. 68R-1056
APPROVAL EXPIRES

FORM APPROVED ‘1

Jan. 1973

STACK MOISTURE CONTENT DATA AND CALCULATIONS FOR TEST

Date 10 Mgech (972

Run lo.
e Pre 2 f
- q
Hy0 condensed in impingers
(Vep)» ml 4q.0 194.8
Ha0 absorbed by silica gel
(vcd)' ) ‘/.0 D-/
Total H,0 collected
ol (vcb + vcd). ml 53.0 «206.9
Vol of H,0 vapor @ 70°F and
29.92 in. Hg = 0,0474 x V
¥ 2.50 9.7
- (ch)o cf 3 . -"
tioisture in stack gas }
- (ch)' % (from formula below) [ yo 25.9
Mole fraction dry gas,
= (Mch) (from formula below) 0,50 0.2Y0
i‘olecular weight of stack gas
(t1,) (from formula below) 5.7 o%6.3
(6) A. Moisture in stack gas (ch). %
3 100 x ch
vab * vcf
(7) B. Mole fraction dry agas (Mch)
100 - V
R [
39
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(8) C. tolecular weight of stack gas

(Go to Part 4, p. 2.) q

vab from particulate data and calculation sheet (Part 3).

"bj from Orsat data sheet (Part 7).

ko
NCAP-2)  (12/67)
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service

FORM APPROVED
BUDGET BUREAU

prsa't Analysis for Test - Yaste and

of drv stack gas=

furners (From bag sample)

National Center for Air Pollution Control NO 68R-1056
APPROVAL EXPIRES
Jan. 1973
ORSAT DATA AND CALCULATION SHEET
Orsat Analysis - Burner Only (From bag sample)
samoling point location /nflen ¥ Jo Fradbrc
Date /0 mavch (%22 __ Time_/l022- 1087
nalysis Analysis Analysis FD wt/mole
1 2 3 Avg mole.wt (dry)
_sz_fl’.bp?__:. i B ETERD 21| 447100 m__,’
€0 (V). % vol (dry) o0 |235100 |+o00 |
o, (Vy ) % vol (dry) /8,2 | 32/100 +8532 ;
---_----... e e d
) (Ye)s 3 vol (dry) | | 792 | 287100 +22.32 -'
;"‘bk = Avg rmolecular wt 29.00 'i

NCAP-22 (12/67)

L1

5 Date /0 Mmaevch /%7« Time /585-/66S Run No.__ o2
Sapling point location /M ¥/asa?t o Scca ébre
"~ Analysis | dnalysis | Analysis X = wt/mole |
l 1 2 | 3 Avq mole wt F (dry) |
b = ’ d
00, (Vyg) % vol (dry) | I @2 [ %000 | 44
- (Vyg)- % vol (dry) |L ,_‘[ 0.0 3/100 +0.00 |
02 (‘th), » vol (dry) '[ E 129 32/100 J' + S06 J
e 7 “' = ! |
iy (yg) . % vol (dry) ! o | M0 | 26100 | +2230
= Avo molecular wt of |

¢ b‘j dry stack gas = |———— S5 }
| PE— {




Part 7, p. 2 0of 2

(28) A. Excess air, %

' V. b
b
0.264 x Vi = (Vp, = --2-‘1)

(Transfer all answers to summary of results)

(15) 8. " CO2 contributed by hurner, % by volume of stack gas corrected to
test conditions. :

v

db (N15)(12.00)

(16) B. C0, in stack gas from waste, % vol (dry)
(Go to Part 3, p. 2)

.be-vbn-v = .0

ba

de from velocity data and calculation sheet for test (Part 5).
Vhh from velocity traverse data and calculation sheets (Part 4).
Gbm from incinerator data and calculation sheet (Part 10).

Note: Above calculation corrects CO2 of burner to stack test conditions.

* Note: If CO2 from burners is determined from an analysis of the
natural gas flow, the following equation can be used in place of
equations (15)and (16) to calculate (vba)'

ls COZ from burners, scfm (Determine from natural gas
flow rate)
Vb =
. V

db

42

NCAP-22 (12/67)

v
b
100 x (v, - _21)
bh B . 53¢

v
= hh F ./,
bn = Vob * V. * Cpm CRICTIIETY R A
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Part 8, p. 1 of | DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service
Nationa) Center for Air Pollution Control

POUNDS PER HOUR EMISSION CALCULATION

Total particulate collected by train, grams
Area of sampling nozzle, 1n.2
Area of stack, 1n.2

Time of particulate test, min.

Emissions, 1bs/hr

9.132 X Nla X u]c :
Wb X ¥yg

la
1b
wlc

ay

FORM APPROVED
BUDGET BUREAU

NO 68R-1056
APPROVAL EXPIRES

Jan. 1973

0,053
= 0-0%

= _ %Y
&0

0,63

Note: Sufficient data and calculations should be included to show that the

particulate train was operated within 10 percent of isokinetic conditions.

Comparison of the probe sampling velocity to the stack gas velocity will
be sufficient for this purpose. To make this comparison it will be

necessary to measure:

1. Stack temperature

2. Stack velocity

3. Sampled gas volume and temnerature
4

. Moisture in samoled gas

h3

NCAP-40 (12/87)




Part 9, p. 1 of | DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE FORM APPROVED

Public Health Service BUDGET BUREAU
National Center for Air Pollution Control NO. 68R-1056
APPROVAL EXPIRES
Jan. 1973

STICKY PAPER DATA AND CALCULATIONS

Date /0 ace 1922
Stack area, in.z_ Lol X4

Sampling point location_ -

Run No. <
Time Part/in.z/min Part/min
> 60 microns >60 microns
r.
L
Avg a/m Ava &/m)

Note: Particles/min = stack area x oart/in.zlmin.

L
NCAP-26 (12/67)
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service

FORM APPROVED
BUDGET BUREAU

Natfonal Center for Air Pollution Control NO. 68R-1056
APPROVAL EXPIRES
Jan. 1973
INCINERATOR OPERATING DATA AND CALCULATION SHEET
Date /0 Macch 1522
Run No. <
Primary chamber draft Secondary | Stack
; Haterial ' Underfire, chamber | opacity
Clock | charged, Overfire, | in. H20 :
time 1b in. “20 (Optignal) T:?p. - Comments
(-] 28 ~K) 0
/0 -0./ IVYo (2]
15 s o |220% gesc.h foo
20 -a/ /600 O Yooy g)fchavye |
=) L4} o/ /Y10 o |
| Yo -0./ yse O |53640/0F2 in |
4S ns L O0-Min bion ny T
So o/ V2o -}
o0 -0/ /14So0 o
i.- ‘et 15_00_ Avq ..OL Avg = A.L..."’ Av&-"ﬁ Avq lo—

Fraction of time all burners are operating (Gbm) =

NCAP-27 (12/67)
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Part 11, p. 1 of &4

DEFINITIONS

Standard conditions - 70°F and 29.92 in. Hg

scf - Standard cubic foot of dry gas @ 70°F and 29.92 in. Hg
scfm - Standard cubic foot per minute of dry gas @ 70° and 29.92 in.Hg
Stack conditions - stack temperature, pressure, and moisture.

LIST OF SYMBOLS

Part 3. Particulate sampling train data and calculation sheet

C.-. Particulate-probe and cyclone, grains/scf

I

C.n, particulate-probe, cyclone and filter, grains;scf

C.o. Particulate-total, grains /scf

, particulate-probe, cyclone and filter, grains/scf

@12 2 COz

C__, particulate-probe, cyclone and filter, grains/scf
@ 12 2 co, '

C__, particulate-total, grains scf 12 2 CO

ar 2

C.s, particulate-probe and cyclone, grnins/acf @ stack

conditions

C.t. particulate-probe, cyclone and filter, griins/cf
@ stack conditions

c.u. particulate-total particulate, grains/cf @ stack
conditions

c particulate - probe and cyclone, lb/hr

av’
C_.., particulate - probe, cyclone and filter, 1lb/hr
particulate - total, 1lb/hr

D _, sampling nozzle diameter, in.
aa, barometric pressure, in.Hg (Absolute)

L6

e

- T Tl



Part 11, p. 2 of 4

Part 4.

P

orifice pressure drop, in. H,0

af’

Y GRS o
ad’ gas meter inlet temperature, F

o
Tue' gas meter exit temperature, F

Tui' average gas meter temperature, b
Taw‘ net time of test, minutes

Tax’ percent isokinetic

V ., volume of dry gas sampled @ standard conditions,
ab3
ft

V.c. Volume of dry gas sampled @ meter conditions, ft

w particulate-probe and cyclone, mg

aj’

wak’ particulate-probe, cyclone and filter, mg

wal' particulate - total, mg

'Velociqy traverse data and calculation sheet(burners only)

M, , mole fraction dry gas

hg

Phc’ stack pressure, in.Hg. (absolute)

Phl’ barometric pressure, in. Hg.(absolute)
P

hm, stack pressure, in. Hg. (gage)

2

S stack area, in.

dd’

S average \/Veloéity head x stack temperature.
’

he

T average stack temperature, °F

hd’
T ,, wet bulb temperature, °F

hj
Thk?
V.. Velocity head of stack gas (burner only) in. HZO

dry bulb temperature, b

vhf’ stack gas velocity, fpm @ stack conditions

th. stack gas volume @ standard conditions, scfm

Vh‘. moisture in stack gas by volume, 2%

7

2K




Part 11, p. 3 of 4

Part 5. Velocity data and calculation sheet for test (burners
and waste)

P stack pressure, in Hg (absolute)

di’

P stack pressure, in. Hg (gage)

dj’

S stack area, inz

da’
Sge average Vvelocity head x stack temperature

T stack temperature, “r

af’

\ velocity head of stack gas burner and waste, in. HZO

b!

v stack gas volume @ standard conditions, scfm

db’
th. stack velocity @ stack conditions, fpm

Part 6. Stack moisture content data and calculation sheet

Mca’ molecular weight of stack gas

Hch‘

mole fraction of dry gas

v HZO condensed in impingers, ml

cb’

v H,0 absorbed silica gel, ml

cd’ 2

V , total H_,O collected, ml
ce 2

V ., volume of water vapor collected, cu ft @ standard
cSSditions

v moisture i1n stack gas by volume, %

cg’
Part 7. Orsat data and calculation sheet

G fraction of test time all burners are operating

bm’
Hbj' molecular weight of dry stack gas (waste and burner)
Mbk' molecular weight of dry stack gas (burner only)

v 2 Co from waste (dry basis)

ba’ 2
C02 from burner (dry basis)

CO from burner (dry basis)

vbb’

Ozfrom burner (dry basis)

. B . BN . B

N, from burner (dry basis)

L8
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. v X0

bh’ 2

v 2N

bi’ 2

vbl’ X ex

230" corde

from waste
from waste
cess air at

contributed

be. b3 CO, from waste and burner (dry basis)

vbg' X CO from waste and burner (dry basis)

and burner (dry basis)
and burner (dry basis)
sampling point

by burner, Z by volume of stack

cted to test conditions

b9

e D
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