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ACFM

cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

FP
FT/SEC

g

GPM
CR/ACF
CR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/10°BTU
LB/MMBTU
LTPD
MW
mg/Nm?
ug/Nm?
microns (um)
MIN,

ng
ohm-cm
PM

PPH

PPM
ppmC
ppm,d
ppm,w
ppt

PSI
SQ.FT.
TPD

ug

viv

w/w

<

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter) _
dry standard cubic foot of dry gas per minute
dry standard milliliter

degrees Fahrenheit

diameter

finished product for plant

feet per second

gram

gallons per minute

grains per actual cubic foot

grains per dry standard cubic foot

grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrograms per dry standard cubic meter
micrometer

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million, wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

< (when following a number)

Standard conditions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.
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1 INTRODUCTION

On March 29, 1994, Interpoll Laboratories personnel conducted an oxides of nitrogen
emission compliance test on the dryer at the Louisiana Pacific Plant located in Dungannon,
Virginia. On-site testing was performed by Bob Aschenbach and Ken Nuessmeier.
Coordination between testing activites and plant operation was provided by Mike Mulling
and Mark Becker of Louisiana Pacific. The tests were witnessed by Stanley Faggert of the
Commonwealth of Virginia Department of Air Pollution Control.

The Wafer Dryer tested is a Model 1260 TNW/L dryer manufactured by MEC
Company. Particulate emissions from the wafer dryer are controlled by a primary cyclone
followed by a secondary multicyclone also manufactured by MEC Company in series with
an electrified filter bed unit manufactured by EFB, Inc. Cleaned flue gas is emitted to the
atmosphere by a 150-foot high radial steel stack which has a diameter of 48 inches. '

Oxides of nitrogen, oxygen, and carbon dioxide concentrations were determined in .
accordance with Methods 7E and 3A (Ibid). A slip stream of sample gas was withdrawn from
the exhaust gas stream using a heated stainless steel probe equipped with a filter to remove
interfering particulate material. The particulate-free gas was transported to the analyzers by
means of a heat-traced probe and filter assembly. After passing through the filter, the gas
passed through two chilled condenser-type moisture removal systems operating in series.
The particulate-free dry gas was then transported to the anaiyzers with the excess exhausted
to the atmosphere through a calibrated orifice which was used to ensure that the flow from
the stack exceeds the requirements of the analyzers. A three-way valve on the probe was
used to introduce standard gas for the "system bias check”.

The analog response of each analyzer was recorded with a computer data logger and
backed up with a strip chart recorder. The NO, analyzer was calibrated with National
Specialty Gases (EPA Protocol 1) and Certified Master standard gases. The instrument was
calibrated before and after each run as per EPA 3A and 7E. The sample probe was moved
through a three-point traverse (1/6, 3/6, 5/6 of the stack diameter) to measure oxides of

nitrogen concentrations.

Volumetric flow rate determinations were perforrned in accordance with EPA Method







2, CFR Title 40, Part 60, Appendix A (revised July 1, 1992). These flows were used to

calculate an emission rate of oxides of nitrogen.

The important results of the test are summarized in Section 2. Detailed results are
presented in Section 3. Field data and all other supporting information are presented in the

appendices.







2 SUMMARY AND DISCUSSION

The results of the oxides of nitrogen emission test are summarized in Table 1. As will
be noted, the oxides of nitrogen concentration averaged 25 ppm,d and the emission rate
averaged 6.12 LB/HR.

During run 1, the NO, analyzer did not meet the bias épecifications outlined in EPA
Method 7E (reference EPA Method 6C). During run 4, the plant Ibst a fan, therefore run 4
was aborted. No other difficulties were encountered in the field or in the laboratory
evaluation of the sarhples. On the basis of these facts and a complete review of the data and
results, it is our opinion that the results reported herein are accurate and closely refiect the
actual values which existed at the time the tests were performed.







Table 1. Summary of the Results of the March 29, 1994, Oxides of Nitrogen Emission
| Compliance Test on the Dryer Stack at the Louisiana Pacific Plant in
Dungannon, Virginia.

Emission
_ Time Concentration Rate
Test/Run ___ Date (HRS) (pom.d) (LB/HR)
171 03-29-94  1020-1120 21.8 5.19
1/2 . 03-29-94 1140-1240 ‘ 20.2 4.79
1/3 03-29-94 1905-2005 33.0 8.38
Avg . 250 - 612







3 AIR EMISSION RESULTS

The results of all field and laboratory evaluations are presented in this section. Gas
composition (Orsat and moisture) are presented first followed by the computer printouts of
the oxides of nitrogen results. Preliminary measurements including test port locations are
given in the appendices.

The results have been calculated on a personal computer using programs written in
Extended BASIC specifically for source testing calculations. EPA-published equations have
been used as the basis of the calculation techniques in these programs.

The emission rates were calculated using the product of the concentration times flow
method. The particulate emission factor has been calculated by the dry Carbon Dioxide F-
Factor Method using the latest EPA published dry F-Factor for the stated fuel.







3.1 Results of Orsat and Moisture Apalvses







Interpoll Labs Report No. 4-2557
Louisiana Pacific - Dungannon
Dungannon, Virginia

Test No. 1
Dryer Stack

Results of Orsat & Moisture Analyses—=—==-= Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 03-29-94 03-29-94 03~-29-94

Dry basis (orsat)

carbon dioxide....vvevu... 1.31 1.21 3.06
(oI = 1 o 19.05 19.13 17.07
nitrogen...... e e i e 79.64 79.66 79.87

Wet basis (orsat)

carbon dioxide........... . 1.07 0.96 2.42
oXyden. ...... C e e e s e 15.63 15.21 13.51
nitrogen...........c..... .. 65.35 63.32 63.20
water vapor...... P et e 17.94 20.51 20.87
Dry molecular weight...... .. 28.97 28.96 29.17
Wet molecular waight........ 27.00 26.71 26.84
Specific gravity.....vveu.un 0.933 0.923 0.927
FO 1.412 1.463 1.252







3.2 Results of Oxides of Nitrogen Determinations







Interpoll Report No. 42557
Louisiana Pacfic - Dungannon

Dungannon, Virginia

Test No. 1
Dryer Stack
Results of Oxides of Nitrogen Determinations - EPA Method 7E
RUN 1 RUN 2 RUN 3

Date of Run 03-29-94 03-29-94 03-29-94
Time run start/end (HRS) 1020-1120 1140-1240 1905-2005
Oxygen content (%v/v) 19.05 19.13 17.07
Moisture content (%v/v) 17.94 20.51 20.87
Oxides of Nitrogen

concentration (ppm,d) 21.8 20.2 33.0

emission rate (LB/HR) 5.19 4,79 8.38
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FUEL ANALYSIS RESULTS
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INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana Pacific/Dungannon, Virginia
Laboratory Log No. 2557

Results of Gross Heating Value Analysis \ﬁ/,
Sample Type: Wood C /
/ \ '
Gross Heating Q :
* Valuel! i
Sample Log No. Sample Description BTU/LB \J\
2557-01 Sample 1 8187 )
2557-02 Sample 2 8167
Respectfully submitted,
onis F+ C—,
Jeannie F. O’Neil, Manager
Inorganic Chemistry Group
JFO/cg

lAnalysis performed by ASTM Method D240
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APPENDIX A

VOLUMETRIC FLOW RATE DETERMINATIONS







Interpoll Labs Report No. 4-2557
Louisiana Pacifi¢ = Dungannon
Dungannon, VA

Test No. 1
Dryer Stack

Results of Volumetric Flow Rate Determination-~---~-- Method 2

Date of Determination............ 03-29-94

Time of Determination....... (HRS) ' 1020

Barometric pressure...... . (IN.HG) ‘ 28.79

Pitot tube coefficient........... .84

Number of sampling ports......... ' 2

Total number of points........... -12

Shape of duct............ e s e Roqnd

Stack diameter..... e e (IN) 48

' ~ Duct area........ Cer e (SQ.FT) - 12.57
-7 Direction of flow................ ' - uep
Static pressuUre.....cvs... (IN.WC) ' .22

Avg. gas temp.....cnvennas (DEG-F) Co ' 195

Moisture content.......... (% V/V) | 17.94

Avg. linear velocity.....(FT/SEC) 69.2

Gas density........... ... (LB/ACF) .05442

Molecular weight...... (LB/LBMOLE) 28.97

Mass flow of gas....covv.. (LB/HR) 170293

Volumetric flow rate.....vvs v
actual........... et (ACFM) 52151
dry standard....... eesa. (DSCFM) 33213







Interpoll Labs Report No. 4-2557
Louisiana Pacific - Dungannon
Dungannon, VA

Test No. 1
Dryer Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 03-29-94
Time of Determination....... (HRS) : 1908
Barometric pressure....... (IN.HG) 28.78
Pitot tube coefficient........... .84
Number of sampling ports......... : 2
Total number of points........... ;2
Shape of duct......... i e e Round
Stack diameter...... o0 (IN) 48
Duct area....v.ieenvnnnens (SQ.FT) 12.57
Diraction of flow.... i viweess upP
Static pressure........... (IN.WC) .18
Avg. gas temp...... & evn...(DEG-F) 196
Moisture content......... A% V/V) 20.87
Avg. linear velocity..... (FT/SEC) 76.7
Gas density..... e e e s e (LB/ACF) .05399
Molecular weight...... (LB/LBMOLE) 29.17
Mass flow of gas......... .(LB/HR) 187237
Volumetriec flow rate..... e e

actual......... e e e ACFM) 87801

dry standard............ (DSCFM) 35427

A-3







APPENDIX B

LOCATION OF TEST PORTS







, . Zw’:';/'

-7 §
k y A-‘ 4'?/1
. 78"
A}
0
/7_,-55,- RORTS
-dP- =
L e TP OF (ROC
o
A\
N 4
|

QUTLET
I .

Pttt

45l,2 lr

DONG SNNON

DORYEL ST
DESIEN SIOFLIG) 5890 FcE

2/0°-270° F

N7 S,







APPENDIX C

FIELD DATA SHEETS






INTERFOLL LABCRATORIES

EPD Methog 4 and & Fizald Data Sheet

Jab cLiJ/ I A G e A A Cperatcr (s) LA AL/
urce __Doeyes Siyfeie Meter Box No. (&4 2 Gasmeter coef. -2285%

cate 3-393-9¢ Test _/ Run _J = ~He _——  in.WC Bar. press 4§~97F in.Hg

Sample Train Leak Check:
Fretest: < 0.02 cfm at _15_ in. Hg. %

Postitaest: _ "¢ cfm at _AS__ in. Hg.

l;;f;t Efzz. 3:;:5‘1‘.1: g;;;— VAaC, Temperatures (°F) o Oxvgen
| No. tmin) (ct) (inWC)Y [inHgj{Prcbe| Oven|impg. Eas/Inm WAVFAVD]
— les — i

3 - @5~ i

3 -~ e | = T
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1 2 138 |ie.o0bago-| 3 125wl — | — | 6& e I
§ 49’1}%4@&
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-
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et Vm= ("H) ava= mmmmer | amema | Z222 () awg e = EE=aE
12==22190,0 D2 ooc | = e --“¢& |
4

o —— —— —— [

Condensate Data:

Weight (g) A Preliminary results
of S0x concantration
Item Final Tares Diffarenca determination
I—— | ey
Impingars : Vaca =°Za3</ DSCF
Condenser - Moisture = 297 sl
- ‘ 3 S0=, dry = m
 Dosicemet | 2¢.3900 | §3. #04F | Q. He4y ) dry i
]

Cesiccant . 72 ‘@3}5" 0. 5’35t) L0025 3
— S qub(}, LE/MMBtu =

§-287 as
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INTERFOLL LABORATCRIES

EPA Method 4 and & Field Data Sheet

Job (P / Do ngacn ne o Operator(s) A
Scurce Uryeyr  Sfacic Meter Box No. oW/ Gasmetar coef. .FZ7SXK

Date _2-37-7Y Test [/ Run jJA4 @ H@ _— im.WC Bar. press &ﬁ in.H.

Sample Traim Leak Check: -
Pretest: <« 0.02 cfm at _13 _ in. Hg.
Posttest: _6-0C cfm at 'S in. Hg. 7

Maégh;re )ai 2o7F 2

Trav.| Samp.| Sample Temperaturaes (°F) Dxvgen
Point Time Volume #'
{mir) {cf) Dven|Impg. Gas/InIGas/Dut (Xv/v);
2 | X leavo — |— 6% — —
— ~~
i ‘i Yo Va6 wo — |~ le &
!
S 198 liss.koo — | ey | — |
3 1O 97 —l T 6% — =
—— —— ,
3 | €T 120.935 — — | &8 — '
A —— l
3460 10135 - des] — |
(q4)
ST AS V= ("H) e = EEmm | EEEam | SEEEE () awg .. = e,
=100 e wo. | E=E B —Teg |EEE
Condensate Data:
Weight (g) Preliminary results
of S0=x concentration
Item Final Tare Difference determination ‘
_
Impingers Veaea = DSCF
Condensar ' Moisture = vl
= 71/ 7 -
S0 dry = ppm
Le 17 = |
Casiccan® 7 S50z, wat = pam i
Total LE/MMBtu = !




INTEAFCOLL LABCRATORIES
EPA Method 4 and & Field Data Sheet
Jabk &P ’/puadg—\ 185 m Operator (s) _,5:')‘
e Dryer Sfacic

wate 3-29-9¢y"  Test _J Run _2

KA/

in.WC

Meter Box Na. Cé€x| Gasmeter coef.
."‘cH@ ﬁ

Bar. press 287 in.Hg

Sample Train Leak Check:

FPretest:
Fostiast:

Pre

0.92 cfm at

13

cfm at _/§

HMg.

in. Hg. I*L
b 2l

Ado L STv pe Jor 2
'1rav Sampol i ] T e '
. ample Orif. [VAC Temperatures (=F) Oxygen
i Volume Meter L
(cf) (inWC) [inHgjPrcbe| Oven impg. || Gas/Inm|Bas/But](LvsVv)
memmmet Y . e L | e s L o hh | U T orp g [y e | [, Tt [ —— es e man s s s
| e QGZO 1272, ?Sj Ty | Sl SiEtEy: | S | Iemmet st | Smermma Eemm
L/ 1S [12938eco |3 foco | — |- 6 & —
| 170 l22S32l/000 |3 loso| —| — |os —
.- — i
VL 125 iev7zivose |3 Mzl ~| ~ |eos ~ |
; - I
|/ 120 d12388]/000 |3 Jese| —] — 4o —~
| 2 |25~ [heosT /000 3leso!|! —| —~| 6 & —
2 |36 /138,365 oo 3 lose ~ ] - ¢ % ~
o
_4d JAJZi3du£12
i
i (“Have=  |=mmsmissses smsssi (tn)ag. = gsss==
Condensata Data:
Weight(g) Preliminary results
of S0z concantration
Item Finmnal Tarsa Pifference datarmination
|— e ———————— |
Impingers Vaeo = DSCF
Condensar /C) —— Moisture = IS ZA
c/' =t
- ) Lo
ﬁé’_‘?t‘CM f‘l/c? S8=, dry = PPM
7 !
Desiccant 7 S0, wet = cpm E
LB/MMBLtu =




INT

-
RATORIE

=28 Me*hcd 4 and & erld Data Shest

Job < / Du,%év( e Operator (s) L4 A
Source Pesg2r Meter Eox No. Ccz¢2 Gasmeter coef. F25Y
Date 3-299¢y  Test _;L_ Rum 2/ ~H@ == _ in.WC Bar. press 2877 in.H
Sample Train Leak Check:
Fretest: < 8.02 cfm at _1S_ in. Hg. ji
Fosttest: _6'¢&) cfm at /S in. Hg. ‘g
/72 Cor 2
Sample Oris. |VAC. Temperatures (°F) Oxvgen
Volume Metar . -
(c£) | (inWC) |inHgiProbe| Oven|Impg. Gas/Inlaas/cut (L)
2 PDEBRG | /00 | 3 e | T |~ 6& | — —~
2 | 40 gij2e.s72l0co |3 2| —|— |c& | —~ |—
- — — ——
3 | ¥5 |n8263 |roe | leso | T &&
3 <o |mgo3djwee |3 ool ~ |~ |&6§& — | |
3 | £ 1189136 oo | 3 s - — | €& — | ~
3 |éo A;as;.aas‘ Jeoe | 3 | asw ~ ~ & §- ~ i
Q/zo)u
mmmmio, V)00 e |EEEEESEE v |EEE
Condensate Data:
Weight (g} Freliminary rasults
of SO0= concentration
Item Final Tara Ditferance determination
Impingers Vaea =a_onDSCF
Condensar Moisture = n?q%v/v
~ Dz - 11]
Dos; cervr . po56 13,3757 193740 SC=, dry i
- . ant S0= Lt = =m
LDesiccan 23'3292 égsg Ci?_ o S0=, we =)=
i h 93740 LE/MMBtL =
5-287 &%

C-4




Job P/

urce

INTZERFOLL LASORATORIES

EPA Method 4 and & Field Data Sheet

2&9&4&.&&_

Usyer S¥vecic

.at2

3-29-9 4 Test / Run 2

Cperator (s) .
Meter EBcx No. LeAt 2Gasmetar coet. J7SY

@ in.WC

AA

KL A/

Bar. prass 2§97 in.Hg

Sample Train Leak Check:

Pretest: .82 cfm at _13  in. Hg. H_
Fosttest: _O0-< cfm at ‘&7 in. Hg. “@_
/Q-‘ 0/~ 2
Samp. | Sampls Orif. |VAC. Temperatures (°F) Oxvygen
Time Volume Meter |
(min) (cf) (1nRC) {inHg |Frobe| Oven|Iimpg. | Gas/In|Gas/Outf(4v/Vv)
e e —e—mr
S 13385/ secc | 3 Jasw | — 6 & i
/0 _Wa9.72Zkcc | S |asw | ~ 6 &~ i
/S 19:58) lreeo | 5 [9se | — — | &&— — =
I J——
20 4l 64|00 | 3 |25 = |— | & -
2SI 2os o | 3 20| — | — & | — —~ |
—~
2c 188,350 /oc |3 Idso | — |— & — 1
e\ JZa ¥y
e Pl O (“W)ave=  |sssss|ssssslsssssieniiig.= smmmss

Condensate Data:

Item

Weight(g)

Final

Tara

Diffarance

Preliminary results
of S0= concantration
determination
— e —— _____———\0W\]

Impingers Vaed = DECF
Cendensar /67 —_ Moisture = PAVEAY
- D)
5 L @ CL SC=, dry = ppm
. Py 7 |
Cesiccant Z0=, wat = cpm i
LEB/MMBtu =




INTERFOLL LABCRATCRIES
EPA Method 4 and & Field Data Sheet
Job <P LD ngz o snem Operator(s) A4 KA/
Socurce Profs .- <t 2 Meter EBox No. (et 2Basmetar coef. Pris’a

Data 32934 Test _J FRumn 34 "He - in.WC Bar. press 2577 in.H

Sample Train Leak Check:

Fretest: < B.92 cfm at _13  in. Hg.
Fostiast: _ S  cFfm at />  in. Hg.
Ao B 7725 é 2 o~ 2.
Trav.| Samp.|]] Sampla Ori+,. |YAC. Temperatures (°F) Oxyaoen
Point | Time Volume Meter ———————
Ng. {min) (c$) (inWC) {inMg jPrcke| Oven|limpg. Gas/Ianas/Out {Yv/v)
2 | 3¢ Iyzos30lee |3 oso |~ | — 1 6% — —~
2 |4 4ro.pi5 000 |3 |oso| — | — | 44 — 3y
" I
3 1< W30:8%) lreos |5 lase | — | — © & o
3 ¢z 113).n03 lwed |3 0| — | — & & ~ | ~
S 143 1131359 000 | D lasT 68 | |
_—
_j éOﬁIBI.‘/iO/OC) S x| — 1 8 i |
{r240)
oA V=S, ("H) pg™= gamssnma [ gEEmmemm ) EEEEEEEE (B.,) avg. S =R
S | O é?C) é;/ds zi?e%a) SRt | iR | Dok é;gp =

Condensate Data:

“ Weight(g) Freliminary results
of S0= concantration
Item ﬂ_ Final Tar= Di ffeirence determination
Impingers ' ﬂ U_t'c, =;0,{DSC‘.F
Condensar Maoisture =; S-I pAVIAY:
- ' S0x, dry = ppm
bosice pa (G- 6020\ P248F¥ | [).051Y ’
Cesiccant 72-/% 72/&, ,OlOgl 20z, wat = oam
2 = = Total /1‘ ng? _ LR/MMBLu =




INTERFOLL LAECRATCRICSS.
EFA Methced 4 amd & Field Data Sheet

Jab L7 ,/ Qui\gam-—r'—\. Operator (s) 4 B KN -
wece _ PDeyes Shac e Meter Box No. (& R Gasmeter coef. .75

nate 3°3%-%¢v  Test [/ Run Y “HE - in.WC Bar. press JS""i in.Hg

.82 cfm at _13  in. Hg.

cfm at in. Hg. 8]

1Trav. | Samp.|| Sample Orif. |VAC. Temperatures {(=F) Oxygené
Point| Time [ Volume | Meter i
? Na. (min) (cf) (inWC) |inHg jProbe | Ovan|impg. Gas/Ianas/Dut (Hv /)
i Iu

/

( 20 A/’.@.r)q J20C)
2 25 132 3Y9 |fooo
2 |30 oo

3 —
3 _
S 13).5% oo |7 loce| —| ~ Xs — —
3 —
3 —
3 —

=
Ao Fe .l

s e o s

==l Vm= ("Hlave=  I3EEEE | sEE=s i smsag] (fm)ave. = SEeees

Condensate Datar

Weight(g) Preliminary results !
of S0z concentration
Item Final Tare Diffaraence determination

Impingers Vaed = DSCF
Py 1

Condensar ) - g Z ‘z;’ Moisture = y ALY,
A ]

- SCa, dry = ppm

Lesiccant S0=, wat = Spm

LE/MMBtu

I




INTERFOLL LAZORATORIES

EFPA Method 4 and & Field Data Shaet

Job LpP D‘:g;z PR Operator (s) A < aJ
Source Do Sire (C Meter Box No. (a1l Gasmeter coef. 127§Z

Data _3-29-5% Test _/ Run Y4 ~H@ — im.WC Bar. press g2§-2§¢ in.H

Sample Train Leak Checks:
Fretzst: < 0.02 cfm at _13 in. Hg. ¥

FPostiast: cfm at in. Hg. [J
fleisrzes  fe 2o- z
Trav. | Samp.| Sample Temperaturaes (°F) nygeni
Foint) Time Valume '
No. | (mimd)| (cf) Frobe Dven|1mpg. Bas/In |Bas/0ut | (%v/v)
LTI, = R Rl ey Bl e e e e R ol

V= ("H) awag = {tm) avg. = sz
Condensate Data:
Weight (g) Praliminary results
of S0= concentration
Item Final Tare Difference detarminatiaon '
— S e e
Impingers Vaca = DSCF
Condensar Moizsture = Y AVF W
' o S0z, dry = ppm
Dosie o mury Q. - - , |
Cesiccant 70'?3 i 9C0=, wet = ==]11 l}
LE/MMBtu = |




INTERFCOLL LABCRATORIES

EPA Methed 4 and_& Field Data Sheet

Jeb LP /Do e e A Operator(s) 54 #/-) -
arce _Diges Srati ___ Metar Box No.dléxt ) Gasmeter coef. ../7S¥
vate Y Test _{ FRum S ~HE _~—— _ im.WC Bar. press 2§-77 in.Hg

Sample Train Leak Checgk:
Fratest: < 0.82 c+m at _15 in. Hg. )gi
Posttest: ©-0 cfm at £5 in. Hg. g

i Sample Temperaturas (°F) Dxygen
: Volume Meter e
: Prcbe, DvanlImpg. Gas/In |Gas/0Out | (%v/v) |
i #m
N e
[ | S l52ge) ltewo |3 s | — | — —
[ o lizzo3slwew., | 3 |oso | — — —
!
[ /s~ 1r3Ba1S |jocwe. | 3 s | — — —
| d42¢ 33300l oo |3 loso| — | — ~ |
| | 2¢ /33 S35 000 | S 250 ~ — —
:
12 139 V33 7%llwoo |3 l2so | ~| - ~
I
|
|gmml Vs ("W)eve=  |SEEEE|smmmmizmamn (tn) ave. = e
Condensata Data:
5 Weight (g) Preliminary results
of S0z concentration
; Item Final Tarsa Di fference detarmimation
; ﬁ
| Impingers. Vace = DSCF
i v e — - ‘,‘
{_Candenser _ /c7 D) Moisture = v
sEL 77 =T o ey T Fen
; . [~ ,' 7 : '
: Desiccant i 50=, wat = cpm i
LE/MMBtu =




INTERFOLL LAEGRATORIES
EPA Method 4 and & Figld Data Sheet
Job (P /Do, aaﬂ-gwm Operator (s) 5/‘ _
Source Pruyes Soree Meter Box No. CCAA2Gasmeter coetf. 7725 £
Date _3 -9 Test _{( run $71 CHE | m—— in.WC Bar. press Jg‘Z in.He
Sample Train Leak Check:
Fretest: + .02 cfm at _13_ in. Hg.
Posttest: @O  cfm at /S in. Hg. R
Meprps s 2ep 2
Trav.| Samp.| Sample Orif. |VALC. Temperatures (=F) Dxvygen
Foint| Time Velume Meter —
No. (min) (cf) (inWC) linHg |Probe| Oven|impg. | Gas/In|Gas/Outf v/ v?
2. |35 11239 oo | 3 | & — -~ | 65 — § =
Z a9C 74095 | w0 |4 || — | —| GF — | —
. S |
3 |4 |zl (¢ 120 | — | — |65~ —_ |
S ‘ ‘
3 ST 134427 | w00 | Y |Z0 | — | — | oF —_—
} § S /34851 | fooo q 250 - | &5 — —
3 J.é,a 13755\ oo | ¥ j2so| — | =~ | && —~ 1 —
] e-'-- : 9 Vm_?‘o-73 (ﬂH)yaa_—'o T2, (tm)nvq. =é g ::wg._".-m‘—-"-?-“-'_m
Condensate Data:
Weight (g) Praliminéry results
of S0z concantration
Item Final Tarsa Differaencs detarmination
} e eSS
Tapingars Vowa = /.GyDSCF
Condensar Moisture =(¥3‘8,77’.v/v
, SQ=, dry = ppm
Pesicenur 26.63072162 (472 | )0t ’
Desiccant 70.?3(/5/ 70'?000 ,O z S0z, wat = gRpm ’
SEmmomsmsosmEmTE) Total fl.0822 LE/MMBLL = !
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INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET

Sourca Dr.fe/ S e

Test _/ Ham 2 Date 323-09-7Y
Stack dimen. yd IN.
Ory bulb_ 2F  Wet bulb =F

Mancmetsr: [0 Reg. 0O Exp. B Elac.

Barometric pressure Z8-27  in Ha

% W

Ooerators QASCKEHW“‘ & Ayegsniey -
Sd

Static orsssure in

Traversa Fraction Distance |

Schematic of
Cross

o

Distance

Velocity

Sectiaon

Temperature;

P B TP PRy

cm sipais

1

DSc

33/LS

Point - of from Stack L £ om End of |Pressure ot gas 3
Na. Di ameter Wall (irm) Part (in) {in W) {(=F) i
| iEEEsess TR RaEEEEnE Port length: 4. in. |Time start:yg2Q hrs |
IT—/_T - 1 /o2 1
) 2 /.27 /95 ;
3 e, !
L g /.47 /19 |
s 127
4 [-35 (345"
B! ([ A : :
2 sy | 15D }
A o
Y /3¢ | /3 ‘
< /1§ ]
2 /-3 798
F7/SEC L7006
A Ft 52076

Temp. meas. tool % $/N: N ) .
R or nothing= reg. mancmetsr; S= expanded: E

C-11

-

2lectronic

Time end: 4120 hrs
#ﬂ_ﬁ"—-_d

§-392.1




INTERPOLL L ABORATORIES EFPA METHOD

-

=

Jab cP{/Dr;mc;_ﬂu. L =

Source Dr\([- - SM(_,(C

Test [/ Run D  Date 39399«
Stack dimen. Cﬁﬁb I,
BSrv bulb 2F  wWet bulb aF

0 Reg. 0O Exp. RCElsc.

Barcmetric pressure Q€-27  in H

Mancmater:

FIELD DATA SHEET

[
Static pressure 1Y in WC
Oparators (ﬁ# KA '
Fitot No. v - e &Y i
Traversa [ Fraction Distance T Distance Vealocity ‘Temperaturéﬁ
Foint af fraom Stack |(from End of [Pressure | of gas-
Ma. Diameter Wall {in) Port an) {(in WC) | (=)
SRR eene s | Port lengthss (9.-0 __ im. jTime start: { /YO hrs
b4 25 /3¢
3 /]2
¢ |36 /88
s /3¢
& Y06 19 ¢
Bl ¢ . &3
2 F2L (7Y
3 -3
ol /) 2 /55"
™ /. 0%
L

/-1 /9

19633

1-02

FAA 5385y
Do F#A 3032 |

L

Temp. meas. tool % S/N: FDTF'*7

R or nothing= reg. mancmeter; S= expanded: E

C-12

‘hrs
$5=-392.1

Time end:

alectronic



INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET
Jaob L:P /ng\.(ljo.'xv'\a"'\ R
Source D‘r\le/ §m|c. '
Test _/_ Ftul_n L Date 3‘&“’2‘1
Stack dimen. Y¢.o IN.
Drv mulb “F  Wet bulb ol

Manometar: £ Reg. O Exp. PP Elac.

Barometric prassure od- 78 in Hag

Static pressure + /8 inm WC
Operators RAA LN ‘
Fitot Neo. 31 < = Co LS« s éggggagégt?gn
m Fraction Digtancas Distance m Temperature |
Poinmt of from Stacik |[from End of |[Pressure af gas
No. Diamater | Wall (in) Part {(in) {in WC) (=F)
S e S0 |Port length: /. in. {Time start: /ﬂza hrs !l
) L/ 7 /o8 | Jof 7¢ |
Z /12 39 /27
3 /28 {. &0 /74
o /, 0 [32 [? 7
= . 3& [ 4 /7L
C: /1 He [,328 /8¢
Rl / /17 [,92 (27
S 72 s /97
3 (/2 /.42 /97
Y /19 [Fe [Z¢
. [ 18 DN L9
é [ 24 .59 /9¢

E

5

/e 1 7320
LEFA 58237
038 4 23919

| r———

Temp. meas. tool % S/N: ITime end: 2. 7 hrs

R or nothing= reg. mancmetar; Sc-iﬁz-:panded; E = elect.-_v- =392, 1

£ . P
.







APPENDIX D

OXIDES OF NITROGEN COMPUTER PRINTOUTS







Interpoll Laboratories, Inc.
{612) 786-6020
Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 -

File Name: LPD12

Job Number: 4-2557

Client: Louisiana Pacific - Dungannon

Location: Dungannon, Virginia

Dryer Stack -- Run 1

Julian Time Conc. (dry basis unless noted)
Date {Hrs) NOx (ppmv) CO2 (%v/v) 02 (%v/v)
Q88 10:21:00 23.9 1.29 19.20

. 088 10:22:00 23.2 1.27 19.21
088 10:23:00 22.6 1.27 19.21
o8s 10:24:00 22.1 1.2% 19.22
088 10:25:00 21.7 1.25 19.21
088 10:26:00 21.8 1.19 19.27
088 10:27:00 22.0 1.12 19.32
088 10:28:00 22.3 1.09 19.36
088 10:29:00 21.7 1.07 19.37
088 10:30:00 22.3 1.05 19.38
088 10:31:00 21.5 1.07 19.36
08s 10:32:00 21.8 1.11 19.32
088 10:33:00 21.1 1.12 19.29
oas 10:34:00 20.5 1.17 19.24
088 10:35:00 20.3 1.13 19.26
ogs 10:36:00 20.7 1.13 18.27
088 10:37:00 21.0 1.10 19.29
0ss 10:38:00 21.1 1.07 19.31
oga 10:39:00 21.2 1.08 19.30

. 088 10:40:00 21.1 1.10 15.28
oss 10:41:00 21.0 1.09 19.28
088 10:42:00 21.3 1.11 19.27
088 10:43:00 21.8 1.14 19.24
088 10:44:00 21.0 1.20 19.18
oss8 10:45:00 20.9 1.22 19.13
088 10:46:00 20.6 1.24 19.11
osag 10:47:00 20.8 1.22 19.12
oas 10:48:00 - 21.0 1.24 19.12
0asg 10:49:00 21.5 1.26 19.08
oas 10:50:00 21.3 1.28 19.05
088 10:51:00 20.9 1.32 19.02
088 10:52:00 20.8 1.33 19.01
oss8 10:53:00 20.6 1.32 19.02
Q88 10:54:00 20.7 1.36 18.98




Imnterpoell Laboratories,., Inc.
(612) 786-6020
Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 - '

File Name: LPD12

Job Number: 4-2557

Client: Louisiana Pacific - Dungannon

Location: Dungannon, Virginia

Dryer Stack -—- Run ]

Julian Time Cone. (dry basis unless noted)

__Date (Hrs) NOx (ppmv) €02 (sv/v) 02 {(3v/v)
osg 10:55:00 20.7 1.39 18.94
oas 10:56:00 21.1 1.40 18.92
088 10:57:00 22.3 1.37 18.96
088 10:58:00 23.1 1.34 18.99
088 10:59:00 23.8 1.32 19.01
Q88 ©11:00:00 24.4 1.35 18.99
088 11:01:00 23.8 1.39 18.95
088 11:02:00 23.5 1.39 18.94
088 11:03:00 23.7 1.43 18.90
088 11:04:00 23.3 1.46 18.87
088 11:05:00 23.1 1.45 18.88
088 11:06:00 22.8 1.46 18.86
088 11:07:00 22.7 1.48 18.84
088 11.08:00 22.6 1.53 18.79
o088 11:09:00 22.2 1.53 18.78
088 11:10:00 22.2 1.50 18.80
o088 11:11:00 22.1 1.50 18.80
088 11:12:00 20.5 1.58 18.71
ogas | 11:13:00 20,9 1.61 18.68

— 088 11:14:00 20.4 1.61 18.68
088 11:15:00 20.9 1.59 18.69
oas 11:16:00 21.3 1.55 18.74
088 11:17:00 22.1 1.54 18.75
088 11:18:00 22.6 1.53 18.77
088 11:19:00 23.1 1.52 18.78
088 11:20:00 23.1 1.51 18.80

Run Average 21.8 1.31 19.05




Imterpoll Laboratories,., Inc.
(612) 786-6020
Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 -

File Name: LPD13

Job Number: 4-2557

Client: Louisiana Pacific - Dungannon

Location: Dungannon, Virginia

Dryer Stack -- Run 2

Julian Time Conc. (dry basis unless noted)

__Date (Hrs) NOx (ppmv) CO2_(%v/v) 02 (%v/v)
ogs 11:41:00 24.8 1.78 18.54
088 11:42:00 25.5 1.72 18.60
oas 11:43:00 25.5 1.64 18.68
088 11:44:00 25.6 1.60 18.76
oga 11:45:00 24.3 1.56 18.78
08g 11:46:00 24.6 1.55 18.81
alct:} . 11:47:00 23.4 1.51 18.83
oas 11:48:00 23.8 1.49 18.86
088 11:49:00 22.7 1.45 18.91
088 11:50:00 22.3 1.43 18.91
oss 11:51:00 21.4 1.41 18.94
088 11:52:00 21.3 1.39 18,95
o088 11:53:00 20.4 1.37 18.97
ogg 11:54:00 19.5 1.36 18.98
o088 11:55:00 19.1 1.36 19.00
o8s 11:56:00 20.0 1.30 19.04
0gg 11:57:00 20.4 1.26 19.08
o08s 11:58:00 20.0 1.22 19.12
oss 11:59:00 19.8 1.33 19.02

_ 088 12:00:00 20.4 1.33 19.01

088 12:01:00 19.2 1.30 19.03
ogs 12:02:00 19.6 1.26 19.07
o8s 12:03:00 19.8 1.22 19.12
o08s 12:04:00 20.4 1.22 19.13
088 12:05:00 19.6 1.19 19.14
088 12:06:00 19.3 1.16 19.19
088 12:07:00 19.7 1.11 19.23
088 12:08:00 20.5 1.08 19.27
088 12:09:00 20.1 1.06 19.28
088 12:10:00 20.1 1.04 19.31
oss 12:11:00 19.7 1.06 19.29
o088 12:12:00 19.3 1.07 19.29
o8s 12:13:00 18.4 1.07 19.27
08s 12:14:00 19.2 1.07 19.28




Interpoll Laboratories, Inc.
(612) 786-6020

Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 -

File Name: LPD13

Job Number: 4-2557

Client: Louisiana Pacific - Dungannon
Location: Dungannon, Virginia

Dryer Stack -—- Run 2

Julian Time Conc. (dry basis unless noted)

Date (Hrs) NOx (ppmv) €O2 (%v/v) 02 _(3v/v)
oas 12:15:00 18.5 1.08 19.27
0388 12:16:00 18.0 1.10 19.24
o1} 12:17:00 17.8 1.09 19.26
088 12:18:00 18.2 1.07 19.27
088 12:19:00 18.7 1.04 19.30
oss 12:20:00 18.5 1.05 19.30
088 12:21:00 18.4 1.07 o 19.28
o088 12:22:00 18.8 1.07 19.28
8]:1] 12:23:00 20.6 1.04 19.29
o8s 12:24:00 19.3 1.07 19.28
088 12:25:00 19.0 1.07 19.28
oss 12:26:00 19.3 1.05 19.29
o8s 12:27:00 18.3 1.05 19.29
o8s 12:28:00 18.8 1.06 19.29
oss8 12:29:00 18.7 1.07 19.28
o8ss 12:30:00 18.9 1.07 19.27
oas 12:31:00 18.7 _ 1.05 19.29
oss 12:32:00 19.4 1.06 19.29
oss8 12:33:00 19.6 1.07 19.28

-~ 088 12:34:00 - 19.3 1.07 19.27
os8 12:35:00 19.5 1.05 19.29
ogea 12:36:00 19.1 1.04 19.30
088 12:37:00 19.7 1.08 19.30
088 12:38:00 19.3 _ 1.04 19,31
088 12:39:00 19.3 1.05 19.29
o088 12:40:00 19.0 1.05 19.29

Run Average 20.2 1.21° 19.13




INmterpoll Laboratories, Inc.
(612) 786-6020

Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 -

File Name: LPD14

Job Number: 4-2587

Client: Louisiana Pacific - Dungannon
Location: Dungannon, Virginia

Dryer Stack -- Run 3

Julian Time Conc. (dry basis unless noted)

Date (Hrs) NOx (ppmv) €02 (xv/v) 02 (%v/v)
oas 19:06:00 31.9 3.29 17.00
088 19:07:00 32.5 3.29 16.97
088 19:08:00 32.4 3.31 16.97
088 19:09:00 32.8 3.32 16.93
083 19:10:00 33.1 3.32 16.92
ogs 19:11:00 32.7 3.29 16.94
(o]: 1] 19:12:00 33.4 3.31 15.92
088 19:13:00 33.2 3.31 16.92
08s 19:14:00 34.2 3.26 16.95
osas 19:15:00 34.3 3.28 16.94
oss 19:16:00 33.8 3.25 16.94
088 19:17:00 34.1 3.27 16.92
088 19:18:00 34.1 3.30 16.93
oss 19:19:00 32.8 3.34 16.85
088 : 19:20:00 33.0 3.31 16.90
oas 19:21:00 34,2 3.27 16.92
088 19:22:00 34,0 3.31 16.88
088 19:23:00 34.2 3.18 16.98
oss 19:24:00 35.2 3.08 17.11

_ o088 19:25:00 35.3 3.12 17.08
osse 19:26:00 33.6 3.11 17.05
oss 19:27:00 33.3 3.15 " 17.02
088 19:28:00 32.2 3.21 16.95
oas 19:29:00 32.9 3.23 16.91
088 19:30:00 33.6 3.15 17.00
088 19:31:00 32.9 3.07 17.03
088 19:32:00 - 35.0 2.90 17.24
o088 19:33:00 . 34.7 2.85 17.25
oas 19:34:00 35.4 2.79 17.33
oss 19:35:00 35.8 2.70 17.43
088 19:36:00 35.1 2.80 17.358
ogs 19:37:00 32.3 2.91 17.21
088 19:38:00 31.8 3.06 17.06
ogs 19:39:00 30.5 3.12 16.98

D-5




ITnterpoll Laboratories, InNnc.
(612) 786-60Q20

Printout of ESC Model 80 DAS
for CEM Trailer No. 2
- 1994 -

File Name: LPD14

Job Number: 4-2557

Client: Louisiana Pacific - Dungannon
Location: Dungannon, Virginia

Dryer Stack -- Run 3

Julian Time Conc. (dry basis unless noted)

Date (Hrs) NOx (ppmv) Co2 (%v/v) 02 (%v/v)
088 19:40:00 31.1 3.19 16.90
088 19:41:00 31.4 3.13 16.97
088 19:42:00 32.5 3.00 17.07
oss 19:43:00 32.3 2.93 17.16
088 19:44:00 32.8 2.87 17.22
08s 19:45:00 34.0 2.74 17.35
088 19:46:00 35.3 2.67 17.42
088 19:47:00 34.3 2.73 17.37
083 19:48:00 33.3 2.75% 17.35
o8ss 19:49:00 32.9 2.89 17.21
08s 19:50:00 30.7 2.95 17.13
088 19:51:00 30.3 3.07 17.00
08s 19:52:00 29.8 3.15 16.92
o088 19:53:00 30.2 3.29 16.77
088 19:54:00 31.5 . 3.06 16.96
088 19:55:00 32.9 2.86 17.18
088 19:56:00 32.7 2.90 17.18
088 19:57:00 32.4 2.85 17.18
088 19:58:00 32.8 2.82 17.24

— 088 19:59:00 33.3 2.76 _ 17.29
088 20:00:00 34.0 2.81 17.28
088 20:01:00 32.7 2.88 17.18
088 20:02:00 31.9 2.98 17.09
088 20:03:00 30.9 2.98 17.07
088 20:04:00 31.8 3.03 17.02
oss 20:05:00 34.1 2.86 17.17

Run Average 33.0 3.06 17.07



APPENDIX E

MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS







INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET
Job P/ Do aGaune<
° / — TIQ"?” Cross~-section Elevation
Source _D;yor‘ Srraic View ‘ View
Test _/_ Run _O Date 38r39-9¢

¢ ot
Stack dimen. S’S’ ___IN. D?{P
Ory bulb °F  Wet bulb sf %
Manometer: (] Reg. O Exp. O Elec. -
’--‘733"9“ . . _b
—_—  Barometric pressure in Hg
S 17 C

Stati¢c pressure in WC

¢ . A
g_-‘aj_._-—OperatorsB/"Scnauahc.H Dﬂ )
—— wing
>5- 77 Pitot NoZl ' Fanrc, Of Test Site memwm——
Traverse Fraction Distance Distance Velocity |[Temperature
Point . of from Stack |from End ofjPressure of gas
No. Diameter Wall (1in) Port (1n) (in WC) (oF)
glPort length: (. ¢ in.[|Time start: hrs
2-68 13.6%
Y. 00 3¢-¢0
37 8¢ %584
]
E-1 Temp. meas. device & S/N: Time end: hrs

R or nothing = reg. manometer; S= expanded: Ff=electronie g§-3921




- INTERPOLL LABORATORIES, INC
(612) 786-6020

AOx __ System Bias Check

MUSE be within 5% Of the span for the zero or upscale cal. gas.

E-2

G:\STA'CK\WP\FORMS\S4ZO-1 iR

Job (P [/ Dongannen) Source _Dryer
Test [ _Run_0- &~ Date3-2¢w3-1Y  Site STHc
Operator Lo s
Run | Time e Cylinder | Analyzer Resp (ppm) | Diff. Span % of
(HRS) Value - CE-SB Val
(ppm) Cal Err Sys Blas‘_ (ppm) ' (ppm) Span
1 Zero Qas 0 o) - = L ,§O 0T
KL Upscale JY0.5 | 139 /39 o 2 O 124e
O\b\ 2 [22_3_ Zero Gas . 0 O O O . HNT |C /93*?‘:_
/ _ Upscale e /35 /YO / K57 __.__({Q___lDO.S
65/’% 3 - Zero Gas 0 o Z- 2. 28T | yO
| [ 207) Upscale %S 139 /493 L/ 2SS | 1o
i 4 Zero Gas 0 o O C 2o |C
0%a0C Upscale ]A.5" | 137 /\(Q | 26 | Yo
5 Zero Gas 0 e 1) @) 235G a
095 Upscale /.5 | 137 /5 /b 25w |
6 | Zero Gas 0 O <O O > | O
SQC/’ih-f Upscale 'Y0 -5 /_39 /35 ) 20 o
7 Zero Gas 0 —C) O @) s )
/123 Upscale /%0-S | 139 137) 2 i 5O i
8 ¢3 Zero Gas 0 O o O o5 |O
‘? Upscale /s | )37 /37 é 2o | 8O
9 Zero Gas 0 (&) 3 > eso  |[/-20
/')730 Upscale |/Y%0S™ | /3% /37 o 25:0 'S
10 ZeroGas | 0 | & 2, 3 252 V-5
] /35’( Upscale /9@'5_’ /37 __?C/ 5 75 /-2
11 Zero Gas 0 o > < Sgo ’—gz;—ll
| /k{ﬂ Upscale ) /)@5/ /37 /3(, § 25 /-Q“
12 Zero Gasr o > 4 / - “
[0%’ Upscale |25~ |35 /37 2. g | PO




INTERPOLL LABORATORIES, INC
{612) 786-6020

D> System Bias Check
Job LP /Dy ncanve A Source Deveo r
Test ) Run_&-'47 Date 3 2829-74  Site S et
Operator Bod
Run | Time == Cylinder | Analyzer Resp (ppm) | Diff. Span % of
(HRS) Value ] CE-SB Val
(ppm) Cal Er | SysBias | (opm) __{ (pom) Span
1 Zero Gas 0 O f ./ 2 |.Yo
OO Upscale /24 38 /26 i 2 |.¢o
2 __ | ZeroGas 0 @ / [_ .| &< W"
S e |y [Bs | B35 | o [25 o |
3 Zero Gas 0 < A Y g YO
/27 upscale  |/24 |25 | /35| o 23 o:
4 [ Zero Gas 0 () \  ( 2.3 ,LE_
E?‘&O | Upscale )34 /2L /3§ <) ¢ |©O .
5 h Zero Gas 0 ) | < 2 |40
a%es | Upscale /2.4 /128 130 < | < YO
6 __Zero Gas 0 o [ -/ -/ 2SS N7
| Pewu; | Upscale /12.¢/ 3-8~ /35 ', 28 Vo)
-—7-‘ -ZeroGas B 0 O - | . f 2< N o)
lhes Upsca_le h ]33 3.5 /3\5_ () 23 -] |
8 _ | Zero Eas T o ) B ( [ &3> -Yo |
(qu Upscale /24 | 12 5| 135 Q| L o
9 Zero Gas 0 c) -/ </ 2SS | lL
[?5 ¢ Upscale /3. Y 3.5 Va4 N 25 74
10 Zero Cas 0 d i A 25> (SO
) 36-’ Upscale JRY B8 12 & - /= 25 L
11 qgt( Zero Gas 0 o 0./ o ( > ,’7@
’ Upscale /5 | [2S /3. Y “( 25 O
12 Zero Gas 0 Panb) L ! " f z} . )
/&d[g Upscale /)9. e /_?-_')F /.?.j— a ZS_- o)
Must be within 3% of the span for the zero or upscale cal. gas.

E-3

GASTACK\WWRFORMS\5420-11R




INTERPOLL LABORATORIES, INC
(612) 786-6020

CO->  System Bias Check

Job LP JDengawnmon Source Drye v
Test ] _Rune-5 Date328r8}7y  Site S el
Operator 50 A
Run | Time el Cylinder | Analyzer Resp (ppm) | Diff. Span % of
(HRS) Value : CE-58 val
(ppm) Cal Err Sys Bias | (om) (ppm) Span
1 Zero Gas 0 O ) I o 20 &
S O%88 [upsale | y10 | /tp |/6.9 y 20 lsv |
‘SQ 2 s Zero Gas 0 0 | - - g)
":b | 1z Upscale /O /1O /6.9 o S0 S
™ 3 Zero Gas 0 o O O ce o
—_— (P7 [upscale |ll.o |/k© | o g .2 | o )0
4 Zero Gas 0 o, Q D e 1O
OCRE Noe 110 _Jho o | © 122 1o
5 Zero Gas 0 O . , / ple) Ne)
(595'5' Upscale //,_C=) /(<O /0 rg' Yy & 20 0&
6 Zero Gas 0 o < ¢ 2a ')
QELJ}L- Upscale / -0 kO /d~7 - / 2o ~SO
7 Zero Gas 0 O | - o el
ne3 Upscale /.o h.o 70 - g~ L2 | 2B /GO
8 Zero Gas 0 G o ) Ps; O
(-)-L{-B_ Upscale /1O /1O (O '? - 2 SO
9 Zero Gas 0 G a d & -}
/130 | Upscale /1.0 /r © /[0 4 o g
10 1 zero Gas 0 o Y - o | 2-a
L /357 |upscale |20 /o V)2 -2 | Zo |foo|
L. = |
11 Lfg‘% Zero Gas 0 o A3 C) > e o
) Upscale //eO /e | fo-8 - 2o |(<Of
12 Zero Gas 0 & ) . ceC &)
/é_sfé Upscale |/ [ _&_C) // -¢/ d ag 7
Viust be within 5% of the span for the zero or upscale cal. gas.

GASTACK\WWP\FORMS\S420-11R
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INTERPOLL LABORATORIES, INC
(612) 786-6020
ﬁ@ System Bias Check

job £p ,/ /90,#4;4 et ___ Source '_/D/‘..Aﬂ/
Test é Run_ /& Date_¥-2¢-7¢ Site ‘St
Operator 3
Run | Time ik Cylinder | Analyzer Resp (ppm) | Diff. Span % of
(HRS) Value ] CE-SB Val
_ (ppm) Cal Err _Sys Bias (ppm) (ppm) | Span |
/3 /7‘__, > Zero Gas 0 _43 B / / 25 -4 |
2 Upscale {%{ éﬁ 1 3¢ 3 73C |/ 20|
- Zero Gas 0 g / / 25T | ,Y0
X1 /
) * /f‘/¢ Upscale /0- flff )37 2 s |"SO
Q : Zero Gas 0 o ) / ST | YT
/ g
o7 | 2o Upscale Ne. S~ |) 35 (37 Z 25T | .5O
fé Zero Qas 0
B Upscale 1
Zero Gas 0 &, i w4 2s” |.%¥©
/
7 1732 Upscale /Y /79'5 /5y | / 2__15" - 1.YO
_ | Zero Gas 0 -z L ! C— | Yo
/ v
_ i ass Upscale ) 2| 2S5 /S (&) Xl e}
' Zero Gas 0 / Wi 2SS | NO
v-6 e 00‘5/ (D) .
3 L Z Upscale /S Y 11?.5_' /:f_ f - / Z.S Yo
/G' _ Zero Gas 0
Upscale
(" 193 2 Zero Gas 0 V2, O Q o )
3 173 sale | /2.0 | grp 700 o 22 o
/ ¢ Zero Gas 0 o o)) c e | O
,gl/(" Upscale /(- O V(Y7 _| L 7 -/ V=) Yo
- Zero Gas 0
66 /o ook o |.z 2| 2e |toeo
g Upscale //O HW-e \/fe < Ceo o
/é Zero Gas 0
Upscale
Must be within 5% of the span for the zero or upscale cal. gas.

E-5
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INTERPOLL LABORATORIES

Calibration Errar Check

Jab P /’DUv\?ammwQ:}
Test /) Run 6&-{ pate_3(I%123) Ty
Operator__12e 3
S0=2 Calibration: Time (HRS)
Cylinder Analyzer Span Percent
%% Value Response Difference value of
(ppm) (ppm) {ppm) (ppm) Span
— — e ————— i —
Zerao gas @
Mid level
High level
NO. Calibration: Time tHRS) £ 7230
Cylinder Analyzer Span Percent
*HE Value Respaonsa Difference Value at
{ppm) {ppm) {ppm} (ppm) Span
—— —— #
Zero gas "] CS CD 2¢O d
Mid level /L/OS" /37 /'S— 2so %O
High 1 ' !
igh level }3 [3 1.3 L ; j A€ ,‘Zg
0= Calibration: Time (HRS) _O?30
Cylinder Analyzer Span Percent
*x% Value Response Difference Value of
{(ppm) {(ppm) {ppm) Span
Z@ro gas _ O ) r e/
- —

Mid level /3'4[ Ig 3 | 2¢ |. LI‘U
High level | 7).0) 21O = 2| O
CO= Calibration: Time (HRS) 2.0

Cylinder Analyzer Span Percent

*E% Value Response Difference Value of

{ppm) (ppm) (ppam) {ppm) Span
——

Zero gas a be, <) 20 3

Mid level [1-O e © ) 20 O
High level 1.0 1S N 26 -§O

Must be within 27 of the span for each calibraticon gas 5-420-10
Page 8
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APPENDIX F

CALIBRATION GAS CERTIFICATION SHEETS







interpoll Laboratories. Inc.
(612) 786-6020

CERTIFICATE OF ANALYSIS FOR
NO STANDARD GASES FOR METHOO TE

vendor: Jﬂﬂﬁ&ﬂﬂlﬁ//)’ /f
Cylinder No: ;ﬂﬁL— ‘/&/ﬂ

pate of Preparation: J]-20-97
Label: __Z_Za_i#m A
Blend Specification:

Results Of Analyses Of Standard Gas (by Method 7A)

Date of
Analysis Run NO in N, (ppm)
A-lp43 1 140.0 5
[¥; 2 !12 225 -
v i 132 450
—_— S —_—
— 6
Ava 139 824

Analyst: A&MJ_M—

Rasults ars within 10X of the vendor tag value; use tag valve.
Results are not within 10X of the vendor tag value; conduct another
set of triplicate analyses.

Results of six consecutive analyses within & 10% of tha average;
ralabe)l as above.

A1l results not within + 10X of the average; perfora another sat of
triplicats analyses.

QUDB:

Approvéd by,

| éyw//é /793 @M -

Or. Perry Lonnes
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ITnterpoll Laboratories, Inc.

(612) 786-6020

Printout of ESC Model 80 DAS
for CEM Trailer No. 1
- 1983 -

File Name: CGl

Job Number: 1-1111

Client: Interpoll Laboratories Inc
Location: Circle Pine, Minnesota

AAL4510 - 140.5 ppm NOx -— Run 1 - 3

Julian Time

dry basis unless noted)

Date {Hrs)

222 09:36:00

222 09:36:30 '
222 . 09:37:00 Run | <
222 09:37:30

222 09:38:00

222 09:38:30

222 09:39:00

222 09:39:30

222 09:40:00

222 09:40:30

222 09:41:00

222 09:41:30

222 09:42:00

222 09:42:30

222 09:43:00

222 09:43:30

222 09:44:00

222 09:44:30

222 09:45:00

222 : 09:45: 30

222 09:46:00

222 : 09:46:30

222 09:47:00

222 09:47:30

222 09:48:00 RunN P
222 : 09:48:30 .
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RECEIVED

FEB 181934

NATIONAL SPECIALTY GASES INTERPOLL LABORATORIES
630 UNITED DRIVE
DURHAM, N.C. 27713
(919) 544-3772
TO: TWIN CITY OXYGEN

CERTIFICATE OF ANALYSIS
DATE REPORTED: 2/14/94 REFERENCE #:88-20477

MATERIAL SUBMITTED:OXYGEN AND CARBON DIOXIDE IN NITROGEN,
CERTIFIED CYL. #CC111982

INFORMATION REQUESTED:RATIO ANALYSIS

METHOD OF ANALYSIS:INFRARED AND OXYGEN ANALYZERS

RESULT OF INVESTIGATION:

COMPONENT SPECIFICATION CONCENTRATION
02 13.5% 13.4%

coz 1% 11.0%

N2 BALANCE

Ll

THO SIGNATURE

~“'HIS REPORT STATED ACCURATELY THE RESULTS OF THE INVESTIGATION MADE UPON THE MATERIAL SUBMITTED TO THE
ANALYTICAL LABORATORY. EVERY EFFORT HAS BEEN MADE TO DETERMINE OBJECTIVELY, THE INFORMATION REQUESTED;
HOWEVER, IN CONNECTION WITH ITS RENDERING OF THIS REPORT, NATIONAL SPECIALTY GASES SHALL HAVE NO LIABILITY IN

EXCESS OF ITS ESTABLISHED CHARGE FOR THE SERVICE."
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Interpoil Laboratories, Inc.
(612) 786-6020

CERTIFICATE OF ANALYSIS FOR
MIDRANGE STANDARD GAS FOR METHOD 3A

Vendor: /7\//}{1} ,
Cylinder No: HA Y0 A

Date of Preparation: Y-4-90)

Label: /L9970 (o [ 2099 5, Oz oy, Mo

Blend Specification: Z 9.

Results Of Analyses Of Standard Gas (by Orsat)

Date of
Analysis Run €0, (% v/v) 0, (% v/v)
/113 1 LT 7y
B i)~ 7 2 sy ¥ 7/ 4
R-y1-93 3 1.9 2/
— 4 T
5
— 6
Avg /.9 219

Analyst: Vhﬂ /*L_j/(b&w

Eésu]ts are within 5% of the vendor tag value; use tag value.

[J Results are not within 5% of the vendor tag value; conduct another
set of triplicate analyses.

L[J A1l results within + 5% of the average; relabel as above.

[J A1l results not within + 5% of the average; perform another set of
triplicate analyses.

Approved by,

s P Y (773 @»@@7&4

Dazé Dr. Perry Bnnes _

$-424
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% 2a : . Un ica Ingustrial Gases. Inc.
> .: .- -...'\ 5 '. : ; L‘n“ N's“:ﬂ

@ st 4550 Kenneay Avenue
East go. IN 45312

%

DATE : APRIL 4, 1990

TO: OXYGEN SERVICE COMPANY
1111 PIERCE BUTLER ROUTE
ST PAUL, MN 55104

LINDE ORDER NUMBER
CUSTOMER 20 NUMBER
CUSTOMER REL NUMBER

093.054.02
12438A

'DEAR SIR/MADAM:

' THEIS IS YOUR CERTIFICATE OF ANALYSIS FORE

CYLINDER  MIXTURE REQUESTED  CERTIFIED CERTIFICATION

NUMBER COMPONENTS  COMPOSITION COMPOSITION ACCURACY

HA 4668  CARBON DIOXIDE  17% :16.99% + 0.02% ABS
CXYGEN 21% . 20.99% ¥ 0.02% ABS
NITROGEN BALANCE BALANCE

REMARK: The Accuracy of the measuring equipment used to make
this Standard is traceable to the National Institute
. of Standards and Technology (N.I.S.T.) formerly
called the National Bureau of Standards (N.B.S.).

S s Carn

COA-6MP APPROVED BY -

INPGITANT . . ) ]
et 2 ita ma) mdrm = =33 TR SHECASD M O AOLgS TU JaE T A0 S vy WD T S22 D ST mon Sagve Jioom s A ﬂﬁm?.n?ww ~
M A i (g 3y v O FHECS ST (D § SITIEE S - e 3 T8 IS0 S yranvees SEE e T A S TR ter n ng event
e L3 O MM MR AR It A% Ta° ToAr JJLASE Toe smwmgeof § RSN aan T I e e R 5 M e SO T4SW SN ARG TSR !

SAEN LIWON CHO-O8 S Dy 350 :Jo’roma’ﬂﬂ'—“ﬂcmre’mmﬂ B SrOnSE e toT AOWIET) el OO

F-7







APPENDIX G

GAS ANALYZER SPECIFICATIONS

o iR,
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0229-982 {Z19)
6L8L-7L0SS N 'S3NId T7051D
"IN QYOY TIvS ooey
SSEHOLYHOSEYT T504:=IN!

Servomex

1420
Oxygen Analyser

Instruction Manual
Ref : 01420/001A/0

Order as part No. 01420001A

‘was (7982-2842)

INTERPCLL LABCRATCRIES
4500 BALL ROAD N.E.
CIRCLE= FINES, MN 55014-1819
(612) 786-6C20




1.3 Sampling System

The sampling system of the analyser
filter/automatic flow control
constant flow of sample gas through the measuring
varying input pressures
particulate matter into the measuring cell.

combination
designed. to keep 2
cell for
prevent the entrance of
Excess flow 1is

includes a
device,

and to

vented to the by-pass.

1.4 Specification

Performance Specification (tvpical)

Repeatability:

Drife:

Qutputs
Display:

Qutput:

Option:

Flow alarm output:

Sample requirements

Condition:

Inlet pressure:

Flowrate:

Filtering:

Date 12.11.87

Better than +/-0.2% 02 under constant
conditions.

Less +than 0.2% 02 per week under
constant conditions. (Excluding
variation  due +to barometric pressure
changes; reading Lis proportional to

barcmetric pressure.)

3 1/2 digit LCD reading 0.0 to 100.0%
oxygen with overrange capability.

0 to 1V (non-isclated) for 0 to 100% oxygen
available on 'D' type connector located

on the back panel of the instrument.

Qutput impedance is less than 10 ohms.

4 - 20mA isolated, Max impedance 300 ohms.

Change over relav contact rated at
3A/115V ac, la/240V ac or 1lA/28V dc.

4 sets of single pole changeover contacts.
Alarm becomes active when sample gas flow
through the analyser fails.

Clean, dry gas with dew point 5 deg C
below ambient temperature.

0.5 to 3psig (3.5 to 21kPa). Inlet
pressure changes within this range will
change the reading by less than 0.1% 02.
May be operated up +to 1lOpsig (70kPa)
with degraded stability.

1.5 4o 6 litres/minute approximately
depending on sample prassure.

0.6 micron replaczable filter integral to
the. automatic flow control device,

G=2
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Response time:

Inlet/vent
connections:

Materlals exposed
to the sample:

Less than 13 secs. to 920% at an inlet
pressure of 3psig (21kPa).

1/4 inch OD tube (stainless steel)
suitable for 6mm ID flexible tubing or
1/4 inch OD compression fittings.

Stainless steel, Pyrex glass, brass,
platinum, epoxv resin, Viton,
polypropylene and glass fibre filter.

Physical Characteristics

Case:

Case classification:

Dimensions:

Weight:

Elactrical

AC Supply:

Power required:

Environmental Limitsg

Operating ambient
temperature:

Storage temp.
range:

Relative humidity:

Steel and aluminium finished in epoxy
powder paint.

IP 20 (IEC 528) when fitted into the
Servecmex 1400 series 19 inch case.

See Figure 2.1.

10Kg (221b) approximately.

110 to 120V AC or 220 to 240V AC,
+/-10%, 48 to 62Ez. Voltage selected bv
a voltage selector Lnuegral Lo the IEC
supply plug.

15VA maximum.

0 to +40 deg C (32 to 104 deg T)
=20 to +70 deg C (~4 to 158 deg F)

0-83%, non-condensing.

G-3



SPECIFICATIONS FOR ACS MODEL 3300 CO, NDIR

Measuring principle NDIR single beam method

Measurable gas components 0 - 20%
and measuring range

Repreducibility #0.5% of full scale

Stability Zero drift; # of full scale/24H
Span drift; #% of full scale/24H

Noise 0.5% of full scale

Ambient temperature -5 to 45°C

Ambient humidity Less than 90% RH

Response time Electrical system; 2 sec, 3 sec,
(90% of final reading) 5 sec (selectable with connector)

Response of actual gas; Within 15
sec (depending on cell length)

Indicator 100 linear division

Output signal OUTPUT 1; DC O - 1 V
OUTPYT 2; DC O ~ 10 mV or DC O ~ 100 mV
or DC 0O - 1VorDC 4 - 20mA
(Allowable load resistance
500Q max.)

Linearity Better than *2% of full scale (when

linearizer is used)
Power supply AC 115 V = 10%, 60 Hz

G-4




Power consumption

Materials of gas-
contacting parts

Sample gas flow rate

Sample gas temperature

Purging gas flow rate

Warmup time

External dimensions

Weight

Finish Color

Approx. 30 VA
Measuring cell; SUS304
window; CaF2

Piping; Polyethylene
12 /min % 0.54/min

0 to 55%C

18 /min (to be flowed as occasion
demands)

Approx. 2 hours

200 X 250 x 541 (H x W x D) mm

Approx. 11 kg

MUNSELL N1.5

Remarks: For combinations of measuring ranges for the dualcomponent
analyzer, inquiry should be made to the manufacturer.
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SPECTFICATIONS FOR_MODEL 10A
ROCK MOUNTED CHEMILUMINESCENT
NO-NOy GAS ANALYZER

Sensitivity Each instrument is equipped with the
following ranges:
0~ 2.5 ppm
0 - 10 ppm
0 - 25 ppm
0 - 100 ppm
0 - 250 ppm
0 = 1000 ppm
0 - 2500 ppm
0 - 10000 ppm
Accuracy Derived from the NO or NO, calibration

gas, *1X of fullscale

Response time (0-90%) 1.5 seconds - NO Mode

Typical 1.7 seconds — NO, Mode

Qutput 0 - 10mv and 0 - 10V

ZeréﬁDrift Negligible after 1/2-hour warm—up
Linearity ” *1% of full scale

Input Power Requirements 115v/50Hz; 115v/60Hz
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METHOD 2—DETERMINATION OF STACE Gas
VELOCITY AND VOLUMETRIC FLOW RaATE
(TyrE S PrrOoT TURE)

1. Principle and Applicability

1.1 Principle. The average gas velocity in
a stack is determined from the gas density
and from measurement of the average veloe-
ity head with a Type S (Stausscheibe or re-
verse type) pitot tube.

1.2 Applicability. This method is applica-
ble for measurement of the average velocity
of a gas stream and for quantifying gas
flow.

This procedure is not applicable at meas-
urement sites which fail to meet the criteria
of Method 1, Section 2.1. Also, the method
cannot he used for direct measurement in
cyclonic or swirling gas streams; Section 2.4
of Method 1 shows how to determine cy-
clonie or swirling flow conditions. When un-
acceptable conditions exist, alternative pro-
cedures, subject to the apbroval of the Ad-
ministrator, U.S. Environmental Protection
Agency, must be employed to make accurate
flow rate determinations; examples of such
alternative procedures are: (1) to install
straightening vanes; (2) to calculate the
total volumetric flow rate stoichiometrical-
ly, or (3) to move t0 another measurement
site at which the flow is acceptable.

2. Apparatus

Specifications for the apparatus are given
below. Any other apparatus that has been
demonstrated (subject to approval of the
Administrator) to be capable of meeting the
specifications will be considered acceptable.
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TYPE SF1TOT TUBE /

S N

LEAK-FREE
COMNELCTIQNS

MANOMETER

*SUGGESTED (INTERFERENCE FREE)
PITOT TUBE - THERMOCOUPLE SPACING

Figure 2-1. Type S pitot tube manometer assembly.

2.1 Type S Pitot Tube. The Type S pitot
tube (Figure 2-1) shall be made of metal
tubing (e.g., stainless steel). It is recom-
mended that the extermal tubing diameter
(dimension D FPigure 2-2b) be between 0.48
and 0.95 centimeter (e and % inch). There
shall be an equal distance from the base of
each leg of the pitot tube to its face-opening
plane (dimensions P, and P, Figure 2-2b); it
is recommended that this distance be be-
tween 1.05 and 1.50 times the external

tubing dismeter. The face openings of the
pitot tube shall, preferably, be aligned as
shown in Figure 2-2; however, slight mis-
alignments of the openings are permissible
(see Figure 2-3).

The Type S pitot tube shall have a known
coefficient, determined as outlined in Sec-
tion 4. An identification number shall be as-
signed to the pitot tube; this number shall
be permanently marked or engraved on the
body of the tube,
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t
TRANSVERSE |
TUBE AXIS ]

FACE
OPENING |

PLANES
(a)

A-SIDE PLANE .
. - — NOTE:
{ »
vonciruomar 0" D A . I ‘ 1.95 0y < P <1.50 D
TUSE AXIS s I .

A —\ ¥ " PP

BSIDE PLANE
)
0 AORS

(e)

Figure 2-2. Property constructed Type S pitot tube, shown ir: (a) end view; face opening planes perpendicular
to transverse axis; (b) top view; face opening planes parallel to longitudinal axis; (c) side view; both legs of
mlmmmwmmnmmfrmmmammmmmomu
may be assigned to pitot tubes constructed this way.
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TRANSVERSE
TUBE AXIS ° -

LONGITUDINAL
TUBE AXIS™  ~
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Figure 2-3. Types of face-opening misalignment that can result from field use or improper construction of
Type S pitot tubes. These will not affect the baseline value of Cp(s) so long as al and a2 ¢ 10°, 81 and
B2<5°,2<032¢em (1/8in.) and w < 0.08 cm (1/32 in.) (citation 11 in Section 6).

A standard pitot tube may be used instead
of a Type S, provided that it meets the spec-
itications of Sections 2.7 and 4.2; note, how-
ever, that the static and impact pressure
holes of standard pitot tubes are susceptible
to plugging in particulate-laden gas streams,
Therefore, whenever a standard pitot tube
is used to perform a traverse, adequate
proof must be furnished that the openings
of the pitot tube have not plugged up
during the traverse period: this can be done
by taking a velocity head (Ap) reading at
the final traverse point, cleaning out the
impact and static holes of the standard

pitot tube by “back-purging” with pressur-
jzed air, and then taking another Ap read-
ing. If the Ap readings made before and
after the air purge are the same (+35 per-
cent), the traverse is acceptable. Otherwise,
reject the run. Note that if Ap at the final
traverse point is unsuitably low, another
point may be selected. If “back-purging” at
regular intervals is part of the procedure,
then comparative Ap readings shall be
taken, as above, for the last two back purges
at which suitably high Ap readings are ob-
served.

514 H-4




Environmental Protection Agency

2.2 Differential Pressure Gauge. An in-
clined manometer or equivalent device s
used. Most sampling traing are equipped
with a 10-in. (water column) inclined-verti-
cal manometer, having 0.01.in. H,0 divisions
on the 0-to 1l-in. inclined scale, and 0.1-in.
H.O divisions on the 1- to 10-in. vertical
scale. This type of manometer (or other
gauge of equivalent sensitivity) is satisfac-
tory for the measurement of Ap values as
low as 1.3 mm (0.05 in.) H,O. However, a dif-
ferential pressure gauge of greater sensitivi-
ty shall be used (subject to the approval of
the Administrator), if any of the following
is found to be true: (1) the arithmetic aver-
age of all Ap readings at the traverse points
in the stack is less than 1.3 mm (0.05 in.)
H.O: (2) for traverses of 12 or more points,
more than 10 percent of the individual Ap
readings are below 1.3 mm (0.05 in.) H.O; (3)
for traverses of fewer than 12 points, more
than one Ap reading is below 1.3 mm (0.0
in.) H.O. Citation 18 in Section 6 describes
commercially available instrumentation for
the measurement of low-range gas veloci-
ties.

As an alternative to criteria (1) through
(3) above, the following calculation may be
performed to determine the necessity of
using a more sensitive differential pressure
gauge:

k]
2o Vapi+K
T= =t .

n
2 Vap.

=]

Where:

Api=Individual veloecity head reading at a
traverse point, mm H.O (in. H.0).

n=Total number of traverse points.

K=0.13-mm H.O when metric units are used
and 0.005 in. H.Q when English units
are used.

If T is greater than 1.05, the velocity head
data are unacceptable and a more sensitive
differential pressure gauge must be used.
Notx If differential pressure gauges other
than ineclined manometers are used (e.g..
magnehelic gauges). their calibration must
be checked after each test series. To check
the calibration of a differential pressure
gauge, compare Ap readings of the gauge
with those of a gauge-oil manometer at a
minimum of three points, approximately
representing the range of Ap values in the
stack. If. at each point, the values of Ap as
read by the differential pressure gauge and
gauge-oil manometer agree to within 5 per-
cent, the differential pressure gauge shall
be considered to be in proper calibration.
Otherwise, the test series shall either be
voided, or procedures to adjust the meas-
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ured Ap values and final results shall be
used subject to the approval of the Adminis-
trator.

2.3 Temperature Gauge. A thermocou-
ple, liquid-filled bulb thermometer, bimetal-
lic thermometer, mercury-in-glass thermom-
eter, or other gauge, capable of measuring
temperature to within 1.5 percent of the
minimum absolute stack temperature shall
be used. The temperature gauge shall be at-
tached to the pitot tube such that the
sensor tip does not touch any metal; the
gauge shall be in an interference-free ar-
rangement with respect to the pitot tube
face openings (see Figure 2-1 and also
Figure 2-7 in Section 4). Alternate positions
may be used if the pitot tube-temperature
gauge system is calibrated according to the
procedure of Section 4. Provided that a dif-
ference of not more than 1 percent in the
average velocity measurement is introduced.
the temperature gauge need not be attached
to the pitot tube; this alternative is subject
to the approval of the Adrhinistrator,

2.4 Pressure Probe and Gauge. A piezom-
eter tube and mercury- or water-filled U-
tube manometer capable of measuring stack
pressure to within 2.5 mm (0.1 in.) Hg is
used. The static tap of a standard type pitot
tube or one leg of a Type S pitot tube with
the face opening planes positioned parailel
to the gas flow may also be used as the pres-
sure probe, |

2.5 Barometer. A mercury, aneroid, or
other barometer capable of measuring at-
mospheric pressure to within 2.5 mm Hg
(0.1 in. Hg) may be used. In many cases, the
barometric reading may be obtained from a
nearby National Weather Service station, in
which case the station value (which is the
absolute barometric pressure) shall be re-
quested and an adjustment for elevation dif-
ferences between the weather station and
the sampling point shall be applied at a rate
of minus 2.5 mm (0.1 in.) Hg per 30-meter
(100 foot) elevation increase or vice-versa
for elevation decrease.

2.6 Gas Density Determination Equip-
ment. Method 3 equipment, if needed (see
Section 3.6), to determine the stack gas dry
molecular weight, and Reference Method 4
or Method 5 equipment for moisture con-
tent determination; other methods may be
used subject to approval of the Administra-
tor.

2.7 Calibration Pilot Tube. When calibra-
tion of the Type S pitot tube is necessary
(see Section 4), a standard pitot tube is used
as a reference. The standard pitot tube
shall, preferably, have a known coefficient,
obtained either (1) directly from the Nation-
al Bureau of Standards, Route 270, Quince
Orchard Road. Gaithersburg, Maryland, or
(2) by calibration against another standard
pitot tube with an NBS-traceable coeffi-
cient. Alternatively, a standard pitot tube
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designed according to the criteria given in
2.7.1 through 2.7.5 below and illustrated in
Figure 2-4 (see also Citations 7, 8, and 17 in
Section 6) may be used. Pitot tubes designed
according to these specifications will have
baseline coefficients of about 0.99=0.01.

2.7.1 Hemispherical (shown in Figure 2-
4), ellipsoidal, or conical tip.

2.7.2 A minimum of six diameters
straight run (based upon D, the external di-
ameter of the tube) between the tip and the
static pressure holes.

2.7.3 A minimum of eight diameters
straight run between the static pressure
holes and the centerline of the external
tube, following the 90 degree bend.

2.7.4 Static pressure holes of equal size
{approximately 0.1 D), equally spaced in a
piezometer ring configuration.

40 CFR Ch. | (7-1-87 Edition)

2.7.5 Ninety degree bend, with curved or
mitered junction.

2.8 Differential Pressure Gauge for Type
§ Pitot Tube Calibration. An inclined ma-
nometer or equivalent is used. If the single-
velocity calibration technique is employed
(see Section 4.1.2.3), the calibration differ-
ential pressure gauge shall be readable to
the nearest 0.13 mm H.O (0.005 in. H.O).
For multivelocity calibrations, the gauge
shall be readable to the nearest 0.13 mm
H.O (0.005 in. H,Q) for Ap values between
1.3 and 25 mm H,O (0.05 and 1.0 in. H.Q),
and to the negarest 1.3 mm H;Q (0.05 in.
H.Q) for Ap values above 25 mm H.O (1.0 in.
H,0). A special, more sensitive gauge will be
required to read Ap values below 1.3 mm
H.O [0.05 in. H,01 (see Citation 18 in Sec-
tion 6).
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3. Procedure

3.1 Set up the apparatus as shown in
Pigure 2-1, Capillary tubing or surge tanks
installed between the manometer and pitot
tube may be used to dampen Ap fluctua-
tions. It is recommended, but not required,
that a pretest leak-check be conducted, as
follows: (1) blow through the pitot impact
opening until at least 7.6 cm (3 in.) H.QO ve-
locity pressure registers on the manometer:;
then, close off the impact opening, The
pressure shall remain stable for at least 15
seconds; (2) do the same for the statiec pres-
sure side, except using suction to obtain the
minimurn of 7.6 em (3 in.) H;O. Other leak-
check procedures, subject to the approval of
the Administrator, may be used.

3.2 Level and zero the manometer. Be-
cause the manometer level and zero may

40 CFR Ch. | (7-1-87 Editien)

drift due to vibrations and temperature
changes, make periodic checks during the
traverse. Record all necessary data as shown
in the example data sheet (Figure 2-5).

3.3 Measure the velocity head and tem-
perature at the traverse points specified by
Method 1. Ensure that the proper differen-
tial pressure gauge is being used for the
range of Ap values encountered (see S8ection
2.2). If it is necessary to change to a more
sensitive gauge, do so, and remeasure the Ap
and temperature readings at each traverse
point, Conduct a post-test leak-check (man-
datory), as described in Section 3.1 above, to
validate the traverse run.

3.4 Measure the static pressure in the
stack. One reading is usually adequate.

3.5 Determine the atmospheric pressure.
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PLANT
BATE RUN NO.
STACX DIAMETER OR DIMENSIONS, m(in.)
BAROMETRIC PRESSURE, mm Hy (in. Hy)
CROSS SECTIONAL AREA, m2{ft2)
OPERATORS
PITOT TUBE 1.D. NO.

AVG. COEFFICIENT, Cp =

SCHEMATIC OF STACK
LAST DATE CALIBRATED CROSS SECTION

Stack Temperature
Traverse Vei. Hd. A P

|
M. Ne. mm (in.) Ho0 tg, 9C (9F) Ts, 9% (9R) | mm Hy (in.Hg) vV A

Average

Figure 2-5. Velocity traverse data.
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3.6 Determine the stack gas dry molecular
weight. For combustion processes or proc-
esses that emit essentially CO,. O, CO, and
N., use Method 3. For processes emitting es-
sentially air, an analysis need not be con-
ducted: use a dry molecular weight of 29.0.
For other processes, other methods, subject
to the approval of the Administrator, must
be used.

3.7 Obtain the moisture content f{rom
Reference Method 4 (or equivalent) or from
Method 5.

3.8 Determine the cross-sectional area of
the stack or duct at the sampling location.
Whenever possible, physically measure the
stack dimensions rather than using blue-
prints.

4. Calibration

4.1 Type S Pitot Tube. Before its initial
use, carefully examine the Type S pitot
tube in top. side, and end views to verify
that the face openings of the tube are
aligned within the specifications illustrated
in Figure 2-2 or 2-3. The pitot tube shall
not be used if it fails to meet these align-
ment specifications.

After verifying the face opening align-
ment, measure and record the following di-
mensions of the pitot tube: (a) the external
tubing diameter (dimension D., Figure 2-2b);
and (b) the base-to-opening plane distances
(dimensions P, and P;, Figure 2-2b). If D is
between 0.48 and 0.95 cm (%14 and % in.) and
if P, and P, are equal and between 1.05 and
1.50 D., there are two possible options: (1)
the pitot tube may be calibrated according
to the procedure outlined in Sections 4.1.2
through 4.1.5 below, or (2) a baseline (isolat-
ed tube) coefficient value of 0.84 may be as-
signed to the pitot tube. Note, however, that
if the pitot tube is part of an assembly, cali-
bration may still be required, despite knowl-
edge of the baseline coefficient value (see
Section 4.1.1).

40 CFR Ch. | (7-1-87 Edition)

If D, P., and Ps are outside the specified
limits, the pitot tube must be calibrated as
outlined in 4.1.2 through 4.1.5 below.

4.1.1 Type S Pitot Tube Assemblies.
During sample and velocily traverses, the
isolated Type S pitot tube is not always
used; in many instances, the pitot tube is
used in combination with other source-sam-
pling components (thermocouple, sampling
probe, nozzle) as part of an “assembly.” The
presence of other sampling components can
sometimes affect the baseline value of the
Type S pitot tube coefficient (Citation 9 in
Section 6); therefore an assigned (or other-
wise known) baseline coefficient value may
or may not be valid for a given assembly.
The baseline and assembly coefficient
values will be identical only when the rela-
tive placement of the components in the as-
sembly is such that aerodynamic interfer-
ence effects are eliminated. Figures 2-6
through 2-8 illustrate interference-free
component arrangements for Type S pitot
tubes having external tubing diameters be-
tween 0.48 and 0.95 cm (% and % in.). T'ype
S pitot tube assemblies that fail to meet any
or all of the specifications of Pigures 2-8
through 2-8 shall be calibrated according to
the procedure outlined in Sections 4.1.2
through 4.1.5 below, and prior to calibra-
tion. the values of the intercomponent spac-
ings (pitot-nozzle, pitot-thermocouple, pitot-
probe sheath) shall be measured and record-
ed. _
Nore: Do not use any Type S pitot tube
assembly which is constructed such that the
impact pressure opening plane of the pitot
tube is below the entry plane of the nozzle
(see Figure 2-6b).

4.1.2 Calibration Setup. If the Type S
pitot tube is to be calibrated, one leg of the
tube shall be permanently marked A, and
the other, B. Calibration shall be done in a
flow system having the following essential
design features:
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! o TYPE S PITOT TUSE

" 22190 cm (V4 in) FOR g 1.3 em (1/2 in)

: I Dy
SAMPLING NOZ2LE -

A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

SAMPLING SAMPLING STATIC PRESSURE
PROSE \ NOZZLE GPENING PLANE
' Oy
IMPACT PRESSURE
TYPES . I\ ) .
MTOT TUSE

NOZ2ZLE ENTRY
PLANE E

8 SIDE VIEW: TO PREVENT MTOT TUBE
FROM INTERFERING WITH GAS FLOW *
STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PAESSURE
GPENING PLANE OF THE MITOT TUBE
SMALL BE EVEN WITH OR ABOVE THE
NOZZLE ENTRY PLANE.
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4.1.2.1 The flowing gas stream must be
confined to a duct of definite cross-sectional
area, either circular or rectangular. For cir-
cular cross-sections, the minimum duct di-
ameter shall be 30.5 ¢cm (12 in.): far rectan-
gular cross-sections, the width (shorter side)
shall be at least 25.4 em (10 in.).

4.1.2.2 The cross-sectional area of the
calibration duct must be constant over a dis-
tance of 10 or more duct diameters. For a
rectangular cross-section, use an equivalent
diameter, calculated from the following
equation, to determine the number of duct
diameters:

Eq. 2-1

Where:

D, =Equivalent diameter
L=Length

W=Width

To ensure the presence of stable, fully de-
veloped flow patterns at the calibration site,
or “‘test section,” the site must be located at
least eight diameters dowmstream and two
diameters upstream from the nearest dis-
turbances.

Note: The eight- and two-diameter crite-
ria are not absolute; other test section loca-
tions may be used (subject to approval of
the Administrator), provided that the flow
at the test site is stable and demonstrably
parallel to the duet axis.

4.1.2.3 The flow system shall have the ca-
pacity to generate a test-section velocity
around 915 m/min (3,000 ft/min). This ve-
locity must be constant with time to guaran-
tee steady flow during calibration. Note that
Type S pitot tube coefficients obtained by
single-velocity calibration at 915 m/min
(3,000 ft/min) will generally be valid to
within =3 percent for the measurement of
velocities above 305 m/min (1,000 ft/min)
and to within *=5 to 6 percent for the meas-
urement of velocities between 180 and 305
m/min (600 and 1,000 ft/min). If a more
precise correlation between C, and velocity
is desired, the flow system shall have the ca-
pacity to generate at least four distinet,
time-invariant test-section velocities cover-
ing the velocity range from 180 to 1,525 m/
min (600 to 5,000 ft/min), and calibration
data shall be taken at regular velocity inter-
vals over this range (see Citations 9 and 14
in Section 6 for detaijls).

4.1.2.4 Two entry ports, one each for the
standard and Type S pitot tubes, shall be
cut in the test section; the standard pitot
entry port shall be located slightly down-
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stream of the Type S port, so that the
standard and Type S impact openings will
lie in the same cross-sectional plane during
calibration. To facilitate alignment of the
pitot tubes during calibration, it is advisable
that the test section be constructed of plex-
iglas or some other transparent material,

4.1.3 Calibration Procedure. Note that
this procedure is a general one and must not
be used without first referring to the special
considerations presented in Section 4.1.5.
Note also that this procedure applies only
to single-velocity calibration. To obtain cali-
bration data for the A and B sides of the
Type S pitot tube, proceed as follows:

4.1.3.1 Make sure that the manometer is
properly filled and that the oil is free from
contamination and is of the proper density.
Inspect and leak-check all pitot lines; repair
or replace if necessary.

4.1.3.2 Level and zero the manometer.
Turn on the fan and allow the flow to stabi-
lize, Seal the Type S entry port.

4.1.3.3 Ensure that the manometer is
level and zeroed. Position the standard pitot
tube at the calibration point (determined as
outlined in Section 4.1.5.1), and align the
tube so that its tip is pointed directly into
the flow. Particular care should be taken in
aligning the tube to aveoid yaw and pitch
angles, Make sure that the entry port sur-
rounding the tube is properly sealed.

4.1.3.4 Read Ap,. and record its value in a
data table similar to the one shown in
Figure 2-9. Remove the standard pitot tube
from the duect and disconnect it from the
manometer, Seal the standard entry port,

4.1.3.5 Connect the Type S pitot tube to
the manometer. Open the Type S entry
port. Check the manometer level and zero.
Insert and align the Type S pitot tube so
that its A side impact opening is at the same
point as was the standard pitot tube and is
pointed directly into the flow. Make sure
that the entry port surrounding the tube is
properly sealed.

4.1.3.6 Read Ap, and enter its value in the
data table. Remove the Type S pitot tube
from the duct and disconnect it from the
manometer.

4.1.3.7 Repeat steps 4.1.3.3 through
4.1.3.6 above until three pairs of Ap readings
have been obtained.

4.1.3.8 Repeat steps 4.1.3.3 through
4.1.3.7 above for the B side of the Type S
pitot tube.

4.1.3.9 Perform calculations. as described
in Section 4.1.4 below,

4.1.4 Calculations.

4.1.4.1 For each of the six pairs of Ap
readings (i.e., three from side A and three
from side B) obtained in Section 4.1.3 above,
calculate the value of the Type S pitot tube
coefficient as follows:
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PITOT TUBE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY:
“A"” SIDE CALIBRATION
Apgd Bpgs)
cm H20 em H20 DEVIATION
RUN NO. lin. H20) (in. H20) Cols) Cots) - CplA) .

1

2

3

Cp (SIDE A)

“8” SIDE CALIBRATION
i Apstd Apys) _
. .em H20 cm H20 DEVIATION
RUN NO. (in. H20) (in. H20) Cals) Cp(s} - CpiB)
: !
Iy 2

3

Cp (SIDE B)
— 3 . -
S |cpis)-Cpla OR B) |
AVERAGE DEVIATION = o (AORB) = ! ~+— MUST BE <0.01

3

Cp (SIDE A)-Cp (SIDE B) |=+—MUST BE <0.01

Figure 2-9. Pitot tube calibration data.
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—

= AP
Cﬂ(al —Crl(u-l) Ap.

Fquation 2-2

Where:

Cow="Type S pitot tube coefficient

Conam=3tandard pitot tube coefficient: use
0.99 if the coefficient is unknown and
the tube is designed according to the cri-
teria of Tections 2.7.1 to 2.7.5 of this
method.

Ap,,=Velocity head measured by the stand-
ard pitot tube, cm H.Q (in. H.O)

Ap,=Velocity head measured by the Type S
pitot tube, cm H,O (in. H.O)

4.1.4.2 Calculate C, (side A), the mean A-
side coefficient, and C, (side B), the mean B-
side coefficient: calculate the difference he-
tween these two average values.

4.1.4.3 Calculate the deviation of each of
the three A.side values of C,y from C, (side
A), and the deviation of each B-side value of
Cowy from C, (side B). Use the following
equation:

Deviation =Cp:—C,(A or B )

Equation 2-3

4.1.4.4 Calculate §, the average deviation
from the mean, for both the A and B sides
of the pitot tube. Use the following equa-
tion:

3 —
Zlcn(l)“Cp(ll or Ij)l
o (side A or B) =~

3
IZquation 2-4

4.{.4.5 Use the Type S pitot tube only if
the values of § (side A) and § (side B) are
less than or equal to 0.01 and if the absolute
value of the difference between C, (A) and
Co (B) is 0.01 or less.

4.1.5 Special considerations.

4.1.5.1 Selection of calibration point.

4.1.5.1.1 When an isolated T'ype S pitot
tube is calibrated, select a calibration point
at or near the center of the duct, and follow
the procedures outlined in Sections 4.1.3
and 4.1.4 above. The Type S pitot coeffi-
cients so obtained, i.e., G (side A) and G,
(side B), will be valid, so long as either: (1)
the isolated pitot tube is used: or (2) the

Pt. 60, App. A, Meth. 2

- pitot tube is used with other components

(nozzle, thermocouple, sample probe) in an
arrangement that is {ree fron. aerodynamic
interference effects (see Figures 2-8
through 2-8).

4.1.5.1.2 For Type S pitot tube-thermo-
couple combinations (without sample
orobe), select a calibration peoint at or near
the center of the duct, and follow the proce-
dures outlined in Sections 4.1.3 and 4.1.4
above, The coefficients so obtained will be
valid 50 long as the pitot tuba-thermocouple
combination is used by itself or with other
components in an interference-free arrange-
ment (Figures 2-6 and 2-8).

4.1.5.1.3 Por assemblies with sample
probes, the calibration point should be lo-
cated at or near the center of the duct; how-
ever, insertion of a probe sheath into a
small duct may cause significant cross-sec-
tional area blockage and yield incorrect co-
efficient values (Citation 9 in Section 6).
Therefore, to minimize the hlockage effect,
the calibration point may ‘be a few inches
off-center if necessary. The actual blockage
effect will be negligible when the theoreti-
cal blockage, as determined by a projected-
area model of the probe sheath, is 2 percent
or less of the duct cross-sectional area for
assemblies without external sheaths (Figure
2-10a), and 3 percvent or less for assemblies
with external sheaths (Figurs 2-10b).

4.1.5.2 For those probe assemblies in
which pitot tube-niozzle interference is a
factor (i.e., those in which the pitot-nozzle
separation distance fails to meet the specifi-
cation illustrated in Pigure 2-6a), the value
of Cus depends upon the amount of free-
space bhetween the tube and nozzle, and
therefore is a function of nozzle size. In
these instances, separate calibrations shall
he performed with each of the commonly
used nozzle sizes in place. Note that the
single.velocity calibration technique is ac-
ceptable for this purpose, even though the
larger nozzle sizes (>0.635 cm or % in.) are
not ordinarily used for isokinetic sampling
at velocities around 915 m/min (3,000 ft/
min), which is the calibration velocity: note
also that it is not necessary to draw an iso-
kinetic sample during calibration (see Cita-
tion 19 in Section §).

4.1.5.3 For a probe assembly constructed
such that its pitot tube is always used in the
same orientation, only one side of the pitot
tube need be calibrated (the side which will
face the flow). The pitot tube must still
meet the alignment specifications of Figure
2-2 or 2-3, however, and must have an aver-

. age deviation (8) value of 0.01 or less (see

Section 4.1.4.4).
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4.1.6 Field Use and Recalibration.
4 1.6.1 Field Use.

4.16.1.1 When a Type S pitot tube (iso-
lated tube or assembly) is used in the field,
the appropriate coefficient value (whether
assigned or obtained by calibration) shall be
used to perform velocity caleulations. For
calibrated Type S pitot tubes, the A side co-
efficient shall be used when the A side of
the tube faces the flow, and the B side coef-
ficient shall be used when the B side faces
the flow; alternatively, the arithmetic aver-
age of the A and B side coefficient values
may be used, irrespective of which side faces
the flow.

4.1.6.1.2 When a probe assembly is used
to sample a small duct (12 to 36 in. in diame-
ter), the probe sheath sometimes blocks a
significant part of the duct cross-section,
causing a reduction in the effective value of
Cow). Consult Citation 9 in Section 6 for de-
tails. Conventional pitot-sampling probe as-
semblies are not recommended for use in
ducts having inside diameters sraller than
12 inches (Citation 16 in Section 6).

4.1.6.2 Recalibration.

4.1.6.2.1 Isolated Pitot Tubes. After each
field use, the pitot tube shall be carefully
reexamined in top. side. and end views., If
the pitot face openings are still aligned
within the specifications illustrated in
Figure 2-2 or 2-3, it can be assumed that the
baseline coefficient of the pitot tube has not
changed. If, however, the tube has been
damaged to the extent that it no longer
meets the specifications of Figure 2-2 or 2-
3, the damage shall either be repaired to re-
store proper alignment of the face openings
or the tube shall bhe discarded.

4.1.6.2.2 Pitot Tube Assemblies. After
each field use, check the face opening align-
ment of the pitot tube, as in Section
4.1.6.2.1; also, remeasure the intercompon-
ent spacings of the assembly. If the inter-
component spacings have not changed and
the face opening alignment is acceptable, it
can be assumed that the coefficient of the
assembly has not changed. If the face open-
ing alignment is no longer within the speci-
fications of Pigures 2-2 or 2-3, either repair
the damage or replace the pitot tube (cali-
brating the new assembly, if necessary). If
the intercomponent spacings have changed,
restore the original spacings or recalibrate
the assembly.

4.2 Standard pitot tube (if applicable), If
a standard pitot tube is used for the velocity
traverse, the tube shall be constructed ac-
cording to the criteria of Section 2.7 and
shall be assigned a baseline coefficient value
of 0.99. If the standard pitot tube is used as
part of an assembly, the tube shall be in an
interference-free arrangement (subject to
the approval of the Administrator).

4.3 Temperature Gauges. After each
field use, calibrate dial thermometers,
liquid-filled bulb thermometers, thermocou-

Pt. 60, App. A, Meth. 2

ple-potentiometer systems, and other
gauges at a temperature within 10 percent
of the average absolute stack temperature.
For temperatures up to 405° C (761° F), use
an ASTM mercury-in-glass reference ther-
mometer, or equivalent, as a reference; ai-
ternatively, either a reference thermocouple
and potentiometer (calibrated by NBS) or
thermometric fixed points, e.g.. ice bath and
boiling water (corrected for barometric pres-
sure) may be used. For temperatures above
405* C (761° M), use an NBS-calibrated refer-.
ence thermocouple-potentiometer system or
an alternate reference, subject to the ap-
proval of the Administrator.

1f. during calibration, the absolute tem-
peratures measured with the gauge being
calibrated and the reference gauge agree
within 1.5 percent, the temperature data
taken in the field shall be considered valid.
Qtherwise, the pollutant emission test shall
either be considered invalid or adjustments
(if appropriate) of the test results shall be
made, subject to the approval of the Admin-
istrator.

4.4 Barometer. Calibrate t.he barometer
used against a2 mercury barometer.

5. Calculations

Carry out calculations, retaining at least
one extra decimal figure beyond that of the
acquired data, Round off figures after final
calculation.

5.1 Nomenciatuve.

A= Cross-sectional area of stack, m2(ft?.

By =Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C,=Pitot tube coefficient, dimensionless.

X, =Pitot tube constant,

(g/g-mole)(mm Hg)
34.97 sc_' (°K) (mm H,0)

for the metric system and

(Ib/lb-mole) (in. 1g) ]
(°R) (in. H:0)

for the English system.

M,=Molecular weight of stack gas, dry basis
(see Section 3.8) g/g-mole (Ib/1b-mole).

M, =Molecular weight of stack gas, wet
basis, g/g-mole (1b/1b-mole).

=My (1=Bwy) +18.0 By

Eq. 2-5

P..=Barometric pressure at mesasurement
site, mm Hg (in. Hg).

P,=Stack static pressure, mm Hg (in. Hg).

P, =Absolute stack gas pressure, mm Hg (in.

Hg).
=Pu+Pg
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: Eq. 2-6

P..=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

Q.=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dsem/hr
(dscf/hr).

t,=Stack temperature, "C ("F).

T, =Ahsolute stack temperature, "K, ("R).

=273+¢ for metric.

Eq. 2-7
=460+t for English.

Eq. 2-8

T..=Standard absolute temperature, 293 'K
(528" R).

v,=Average stack gas velocity, m/sec (ft/
sec).

Ap=Velocity head of stack gas, mm H,O (in.
H.0).

3.600=Conversion factor, sec/hr.

18.0=Molecular weight of water, g/g-mole
(1h/1b-mole). _ :

5.2 Average Stack Gas Velocity.

ol—K C’(VAP av — stave)
? ) PIM &
Equation 2-9

5.3 Average Stack Gas Dry Volumetric
Flow Rate.

Tus P,
Qu=3,600(1 —Bes)tad —_—
T: o Pua

Eqn 2"10
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Method 3A—Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions From Stationary Sources (Instrumental
Analyzer Procedure)

1‘

Applicability and Principle

1.1 Applicabhility. This method is applicable to the
determination of oxygen {0,;) and carbon dioxide (CO;:)
concentrations in emissions from stationmary sources only when
specified within the regulations. -

1.2 Principle. A sample is continuously extracted from the
effluent stream: a portion of the sample stream is conveyed to
an instrumental analyzer(s) for determination of O; and CO;
concentration(s). Performance specifications and test procedures
are provided to ensure reljable data.

Range and Sensitivity

Same as Method 6C, Sections 2.1 and 2.2, except that the span of
the monitoring system shall be selected such that the average 0,
or CO, concentration is not less than 20 percent of the span.

Definitions

3.1 Measurement System. The total equipment regquired for the
determination of the 0, or CO; concentration. The measurement
system consists of the same major subsystems as defined 1in
Methed 6C, Sections 3.1.1, 3.1.2, and 3.1.3.

3.2 $pan, Calibration Gas, Analyzer Calibration Error, Sampling
System Bias, Zero Drift, Calibration Drift, Response Time, and
Calibration Curve. Same as Method 6C, Sections 3.2 through 3.8,
and 3.10.

3.3 Interfereance Response. The output response of the
measurement system to a component in the sample gas, other than
the gas component being measured.

Measurement System Performance Specifications

Same as Method 6C, Sections 4.1 through 4.4.

Apparatus and Reagents

5.1 Measurement System. Any measurement system for O, or CO, that
meets the specifications of this method. A schematic of an
acceptable measurement system is shown in Figure 6C-1 of Method
6C. The essential components of the measurement system are

described below:

5.1.1 Sample Probe. A leak-free probe, of sufficient length
to traverse the sample points.
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5.1.2 Sample Line. Tubing, to transport the sample gas from
the probe to the moisture removal system. A heated sample
line is not required for systems that measure the 0, or CO,;
concentration on a dry basis, or transport dry gases.

5§.1.3 Sample Transport Line, Calibration Value Assembly,
Moisture Removal System, Particulate Filter, Sample Pump,
Sample Flow Rate Control, Sample Gas Manifold, and Data
Recorder. Same as Method 6C, Sections 5.1.3 through 5.1.9,
and 5.1.11, except that the requirements to use stainless
steel, Teflon, and nonreactive glass filters do not apply.

5.1.4 Gas Analyzer. An analyzer to determine continuously the
02 or €02 concentration in the sample - gas stream. The
analyzer shall meet the applicable performance specifications
of Section 4. A means of controlling the analyzer flow rate
and a device for determining proper sample flow rate (e.g.,
precision rotameter, pressure gauge downstream of all flow
controls, etc.) shall be provided at the analyzer. The
requirements for measuring and controlling the analyZzer flow
rate are not applicable if data are presented that
demonstrate the analyzer is insensitive to flow variations
over the range encountered during the test.

5.2 Calibration Gases. The calibration gases for CO; analyzers
shall be CO, in N; or CO, in air. Alternatively, €0,/S0;, 0,/S0,
, or 0,/C0,/S0, gas mixtures in N, may be used. Three calibration
gases, as specified Section 5.3.1 through 5.3.3 of Method 6C,
shall be used. For 0; monitors that cannot analyze zero gas, a
calibration gas concentration equivalent to less than 10 percent
of the span may be used in place of zero gas.

Measurement System Performance Test Procedures

Perform the following procedures before measurement of emissions
(Section 7).

6.1 Calibration Concentration Verification., Follow Section 6.1
of Method 6C, except if calibration gas analysis is required,
use Method 3 and change the acceptance criteria for agreement
among Method 3 results to 5 percent (or 0.2 percent by volume,
whichever is greater).

6.2 Interference Response. Conduct an interference response
test of the analyzer prior to its initial use in the field.
Thereafter, recheck the measurement system if changes are made
in the dHinstrumentation that c¢could alter the dinterference
response (e.g., changes in the type of gas detector). Conduct
the interference response in accordance with Section 5.4 of
Method 20.

6.3 Measurement System Preparation, Analyzer Calibration Error,

and Sampling System Bias Check. Follow Sections 6.2 through 6.4
of Method 6C.
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Emission Test Procedure

7.1 Selection of Sampling Site and Sampling Points. Select a
measurement site and sampling points using the same criteria
that are applicable to tests performed using Method 3.

7.2 Sample Collection. Position the sampling probe at the first
measurement point, and begin sampling at the same rate as used
during the sampling system bias check. Maintain constant rate
sampling (i.e., * 10 percent) during the antire run. The
sampling time per run shall be the same as for tests conducted
using Method 3 plus twice the system response time. For each
run, use only those measurements obtained after twice the
response time of the measurement system has elapsed to determine
the average effluent concentration.

7.3 Zero and Calibration Drift Test. Follow Section 7.4 of
Method 6C.

Quality Control Procedures

The following quality control procedures are recommended when
the results of this method are used for an emission rate
correction factor, or eaexcess air determination. The tester
should select one of the following options for validating
measurement results:

8.1 If both O, and CO, are measured using Method 3A, the
procedures described in Section 4.4 of Method 3 should be
followed to validate the 0, and CO, measurement results.

8.2 If only 0, is measured using Method 3A, measurements of the
sample stream CO, concentration should be obtained at the sample
by-pass vent discharge using an Orsat or Fyrite analyzer, or
equivalent. Duplicate samples should be ocbtained concurrent with
at least one run. Average the duplicate Orsat or Fyrite analysis
results for each run. Use the average CO; values for comparison
with the 0, measurements in accordance with the procedures
described in Section 4.4 of Method 3.

8.3 If only CO, is measured using Method 3A, concurrent
measurements of the sample stream CO, concentration should be
obtained using an Orsat or Fyrite analyzer as described 1in
Section 8.2. For each run, differences greater than 0.5 percent
between the Method 3A results and the average of the duplicate
Fyrite analysis should be investigated.

Emission Calculation
For all C€O; analyzers, and for 0, analyzers that can be
calibrated with zero gas, follow Section 8 of Method 6C, except

express all concentrations as percent, rather than ppm.

For O, analyzers that use a low-level ca1ibration'gas in place
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of a zero gas, calculate the effluent gas concentration using
Equation 3A-1.

Cu - Cu -—

Cyas = (C —C,) + C,, Eq. 3A-1
Cl - Cu

Where:

Coas = Effluent gas concentration, dry basis, percent.

Cas = Actual concentration of the upscale calibration gas, -
percent.

Cis = Actual concentration of the low-level calibration gas.
percent.

C. = Average of initial and final system calibration bias check
responses for the upscale c¢alibration gas, percent.

C, = Average of initial and final system calibration bias check

_ responses for the low=-level gas, percent.

C =

Average gas concentration indicated by the gas‘aqalyzer,

dry basis, percent.

Bibliography

Same as bibliography of Method 6C.
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METROD TE—DETERMINATION OF NITROGEN
OxIOES EMISSIONS FroM STATIONARY
SoURcEs (INSTRUMENTAL ANALYZER PRrO-
CEDURE)

1. Applicability end Principle

1.1 Applicability. This method is applica-
ble to the determination of nitrogen oxides
_ (NO,) concentrations in emissions from sta-
tionary sources only when specified within
the regulations.

1.2 Principle. A gas simple is continuous-
ly extracted from a stack, and a portion of
the sample is conveyed to an instrumental
chemiluminescent analyzer for determina-
tion of NO, concentration Performance
specifications and test procedures are pro-
vided to ensure reliable data.

2. Range and Sensitivity
Same as Method 8C, Sections 2.1 and 2.2.
3. Definitions

3.1 Measurement System. The total
equipment required for the determination
of NO, concentration. The measurement
system consists of the following major sub-
systems:

3.1.1 Sample Interface, Gas Analyzer,
and Data Recorder. Same as Meathod 6C,
Sections 3.1.1, 3.1.2, and 3.1.3.

3.1.2 NOQ; to NO Converter. A device that
converts the nitrogen dioxide (NO,) in the
sample gas to nitrogen oxide (NO).

3.2 Span, Calibration Gas, Analyzer Cali-
bration Error, Sampling System Bias, Zero
Drift, Calibration Drift, and Response Time,
Same as Method 6C, Sections 3.2 through
3.8.

3.3 Interference Response. The output
response of the measurement system to a
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component in the sample gas, other than
the gas component being measured.

4. Measurement System Performance Speci-
Jficalions

Same as Method 6C, Sections 4.1 through
4.4,

5. Apparatus and Reagents

5.1 Measurement System. Any measure-
ment system for NO, that meets the specifi.
cations of this method. A schematic of an
acceptable measurement system is shown in
Figure 8C-1 of Method 6C. The essential
components of the measurement system are
described below:

5.1.1 Sample Probe, Sample Line, Cali-
bration Valve Assembly, Moisture Removal
System, Particulate Filter, Sample Pump,
Sample Flow Rate Control, Sample Gas
Manifold, and Dsata Recorder. Same as
Method 6C, Sections 5.1.1 through 5.1.9, and
5.1.11,

5.1.2 NO. to NO Converter. That portion
of the system that converts the nitrogen di-
oxide (NO:) in the sample gas to nitrogen
oxide (NO). An NO: to NO converter is not
necessary if data are presented to demon-
strate that the NO: portion of the exhaust
gas is less than 5 percent of the total NO,
concentration.

5.1.3 NO, Analyzer. An analyzer based on
the principles of chemiluminescence, to de-
termine continuously the NO, concentration
in the sample gas stream. The analyzer
shall meet the applicable performance spec-
ifications of Section 4. A means of control-
ling the analyzer flow rate and a device for
determining proper sample flow rate (e.g.,
precision rotameter, pressure gauge down-
stream of all flow controls, etc.) shall be
provided at the analyzer.

5.2 NO, Calibration Gases. The calibra-
tion gases for the NO, analyzer shall be NO
fn N,. Three calibration gases, as specified in
Sections 5.3.1 through 5.3.3. of Method 6C,
shall be used. Ambient air may be used for
the zero gas.

8. Measurement System Performance Test

_ Procedures

Perform the following procedures before
measurement of emissions (Section 7).

8.1 Calibration Gas Concentration Verifi-
cation. Follow Section 6.1 of Method 6C,
except if calibration gas analysis is required,
use Method 7, and change all 5 percent per-
formance values to 10 percent (or 10 ppm,
whichever is greater).

6.2 Interference Response. Conduct an in.
terference response test of the analyzer
prior to its initial use in the field. Thereaf-
ter, recheck the measurement system if
changes are made in the instrumentation
that could alter the interference response
(e.g.. changes in the gas detector). Conduct
the interference response in accordance
with Section 5.4 of Method 20.

W wd P wile B\ I 0w I-Hlllqn)

6.3 Measurement System Preparation, An.
alyzer Calibration Error, and Sampj,
System Bias Check. Follow Sections g3
through 6.4 of Method 6C.

6.4 NO: to NO Conversion Efficiency
Unless data are presented to demonstrats
that the NO, concentration within the
sample stream is not greater than 5 percen;
of the NO, concentration, conduct an NQ,
to NO conversion efficiency test in accord.
ance with Section 5.6 of Method 20.

7. Emission Test Procedure

7.1 Selection of Sampling Site and Sam.
pling Points. Select 2 measurement site and
sampling points using the same criteria that
are applicable to tests performed using
Method 7.

7.2 Sample Collection. Position the sam.
pling probe at the first measurernent paint,
and begin sampling at the same rate as used
during the system calibration drift test
Maintain constant rate sampling (Le., =10
percent) during the entire run. The sam.
pling time per run shall be the same as the
total time required to perform a run using
Method 7, plus twice the system response
tirne. For each run, use only those measure.
ments obtained after twice the response
time of the measurement system has
elapsed, to determine the average effluent
concentration

7.3 Zero and Calibration Drift Test
Follow Section 7.4 of Method 6C.

8. Emission Calculation
Follow Section 8 of Method 6C.
9. Bibliography
Same as bibliography of Method 6C.
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CALCULATION EQUATIONS







CALCULATION EQUATIONS

METHOD 3

100(%0., - ).5% CO)
LA = 2
0.264%° N, - ioz + 0.5% CO

Hd | = 0.44(%(:02) + 0.32 (102) + 0.28 (SNZ + %C0)
Mg = My (I-B,)+0.188

8 = _ 'w(std)

ws V;(Std) v vm(std)
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, propottion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack. gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume
Dry test meter correction factor, dimensionless

Specific gravity (relative to air), dimensionless

Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, ng - mole.

Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particuléte matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

I-2
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Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet 5u1b tempefature of stack gas, OF
Absolute averaée dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min.

Total volume of liquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by'the dry gas meter
corrected to standard conditions, DSCF

Yolume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Yapor pressure at T4p, IN. HG.



VPtwb

AH

AP

Vapor pressure at T,p, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF

-4
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CALCULATION EQUATIONS

METHOD 7

Py
Vs = 1764 (V; - 29) [

P
r T

C, = 6243 x 10°8 .ﬁM_

mistd)

g. 200CF
209 - B, -

C. (GRIDSCF) = 7000 C,
C, (MG/DSCM) = 1.60186 x 107 C,
C, (ppm~dry) = 8.37552 x 10° C,

B, -3
C, (ppm-3% O,) = 8.37552 x 10° C, (1 + [___209%_ ——1)
- o

C, (ppm-wet) = 837552 x 10° C, (1 - ﬂl‘a%)

GASTACK\WPAMETHODS\EQ.M7
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C, (GR/DSCF) =

C, MG/DSCM)=

C, (ppm-dry) =
C, (ppm-3% O,) =

C, (ppm-wet) =

T T om
T, -
v, -
V sty -

SYMBOLS
Average oxygen content in flue gas, % v/v

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, LB/DSCF

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, GR/DSCF

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, MG/DSCM

Emission factor, LB/10°BTU

F-Factor for given fuel type, DSCF/10°BTU .
Mass of nitrogen oxides as nitrogen dioxide in gas sample, ug
Moisture content of flue gas, %

Final absolute pressure in flask, IN. HG

Initial absolute pressure in flask, IN. MG

Concentration of nitrogen oxides in flue gas, dry basis, (v/v),
ppm

Concentration of nitrogen oxides in flue gas, dry basis, corrected to 3% O,,
(v/v) ppm

Concentration of nitrogen oxides in flue gas, wet basis, (v/v),

pPpm

Final absolute temperature in flask, °R
Initial absolute temperature in flask, °R
Volume of flask and valve, cc

Sample volume at standard conditions, dry basis, cc

GASTACK\WWPMETHODSNEQ.M7
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SAMPLING TRAIN CALIBRATION DATA
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internoll Laboratories, Inc.

Temperature Measurement Device

e e i e et et —————

Ccalibration Sheet
— pPOT Ak
Unit under test:
vendor LoD A
Model S 310 - Serial Number _§%cY¥23C%6~103
Range 2= 2088 %  Thermococuple Type A
Date of Calibration F-26-593 Technician S i
Method of Calibration:
O Copparison aqainss ASTH mercury 1a glass thermometer using a thermostatted and insulated aluminum nlock designes
ta grovide uniform temgerature. The temperaturz is adjusted by adjusting the valtage on the block heater

cartridge.

@/ Ozeqa Model CL-300 Tyoe K Thersocousle Sisulator which provides 22 precise temgeratpre gayivalent mllivait
signals. The CL-300 15 cold junction compensated. Calibration accuracy 1s # 0.1% of span (2100 %) # 1 degrae
{for neqative temperatures add & 2 degrees. The CL-300 s1pulates exactly the millivoltage of a Tyoe X
thermacouple at the yndicatad temgeratuyre.

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (%F) (°F) At (%) (%)
0 e ——le |-G .39
100 —ipe 950 | - S.e o.%4
200 23 9% A 2.30,
300 350 295 5 O.06
400 Yoo 392 3 .13
500 ST 491 4 o4
600 Lo ST % o,
700 Fod &92 3 o.0%F
800 —_ %o Y 2 32
900 by 496 o | 0.9
1000 PI=l="3) [{= =12} o 0,00
1100 _ ticed = &Y | D00,
1200 (20D iZos s o3¢
1300 130 isoY Ll 223
1400 1~oo 1903 * 2.3%
1500 SO0 1S3 . 3 OlS
1600 Ll {602 rA [2q =)
1700 [ =) 195 < o, 18
1800 1% 1391 G 2.3
1900 G2 {882 3 036
2000 . -
2100
Averages: . $,4 .43
OF off scale response by unit under test (°F)

X dev 100 At / (460 + )

[SL° unit in tolerance
[~ Unit was not in tolerance: recalibrated - See new calibration sheet.

$-433
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Internoll Laboratories. Inc.
Temperature Measurement Device
Calibration Sheet

Unit under test:
vendor F /M(é'

Mode s/ Serial Number ~O7T /6
Range _~3238 # JYS¥ %  Thermocouple Type __ A
Date of Calibration 2~/&-F¥ Technician _2aF’

Method of Calibration:

a Comparison against ASTM sercury 1n glass theraoseter using 3 thermostatted and insulatad aluminym Block desiqnes
to oravide unifars tesoerature, The temperature is adjusted by adjusting the voltage on tne dlock heater
cartridge. .

ﬁ\ Omega Model CL-300 Tyoe K Thermocouole Simulatar which pravides 22 precise temperature squivalent millivalt
signals. The CL-300 1s cold junction compensated, Calidration accuracy is ¢ 0.1% of span (2100 %F) + 1 degree
(for negative temperatures add & 2 degrees, The CL-300 simulates exactly the gillivaltage of a Tyoe K
thermocauple at the indicatad teegerture.

Desired Temperature of Response of Deviation
Temo (%) Standard or Unit Under Test
Nominal Simulated Temp (°F) (°F) At (F) (%)
0 o 6.2 ~(.2 - /.30
100 L0 ¥ [A 07
200 2ol zzé - £ 0
300 306 2 A 78
400 Yo& 3;;’4 2 NN
500 $£86 Y5¢ [ %)
600 650 72 .27
700 200 %5 Z )
800 ¢oo 7% 7 .31
200 906 g 6 A
1000- O 7 v d )
1100 I 075 3 32
1200 [2o¢ /474 2 dz
1300 1500 /299 [ 34
1400 /yod g -3 b
1500 /506 /¥4 & 25
1600 Jleo /53¢ 4 a9
1700 e 75— = 225
1800 18T (277 3 3
1900 /Jo02 7293 7 .29
2000 2000 W2 Iuil < .20
2100 o 2072 g 3
Averages: 4, S'L/ .32
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + t)
3% unit in tolerance
/7 Uunit was not in tolerance: recalibrated - See new calibration sheet.
S-433
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Interpoll Laboratories, Inc.
(612) 786-6020

T Pitot Tuhe In ion Shee

Pitot Tube No. _ﬂ

Pitot tube dimensions:
1. External tubing diameter (D) ’ _3/4 IN.
2. Base to Side A opening plane (P,) ’ ?Zﬂ IN.
3. Base to Side B opening plane (Pp) ’ %ﬂ IN.

Alignment:
4. a <10°_&
5.4, <10°_ e
6.8, <5 __ &
7. B, <5° 7
8. Z <. 125"
9. W <.0625"_ 2/

istance from Pit Pr mponents:
10. Pitot to 0.500 IN. nozzle 7S N
11. Pitot to probe sheath ? 2 __IN.
12, Pitot to thermocouple (parallel to probe) __g 2 IN.
13. Pitot to thermocouple (perpendicular to probe) , S SN

@'\Meets all EPA design criteria thus C, = 0.84
O Does not meet EPA design criteria - thus calibrate in wind tunnel.

G-

Date of Inspection: Inspected by:

y.5-9% | M

e Y

CFR Title 40 Part 60 Appenidix A Method 2
S-348

4793 CASTAQKOWPFORMS\S-348

J~6




Interpoll Laboratories, Inc.

(612) 786-6020
S-Type Pitot Tube Inspection Sheet

Pitot Tube No. g / "é

Pitot tube dimensions:

. External tubing diameter (D) / SZ 4 IN.

. Base to Side A opening plane (P,) J Vé a2 IN.

. Base to Side B opening plane (P . //ﬁ IN.
Alignment:

.a < 10° é
.az <10° - .

B, <5 _ &
8, <5 _Z

<.125"

. Z Y
LW <.0625" .47

istance from Pitot to Pr mpon
10. Pitot to 0.500 IN. nozzle , T52 N
11. Pitot to probe sheath . i .2 N
12. Pitot to thermocouple (parallel to probe) S .z IN.
13. Pitot to thermocouple (Perpéﬂdicular to probe) . 7558 I

ﬁ: Meets all EPA design criteria thus C, - 0.84
OO0 Does not meet EPA design criteria - thus calibrate in wind tunnel.

G = —_

Date of Inspection: ~ Inspected by:

£ G-E3 =

CFR Title 40 Part 60 Appenidix A Method 2

$-348
4793 CASTACOWPFORMSS-148

J-1



INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 2=)5-TY

Technician _ Ra B

Mercury Column Barometer No. _(CaAgm |
Aneroid Barometer No. /0723029

Temperature .
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod [Difference
Barometer Read | Temp. Factor |Barometer Read |Barometer Read |{Ppa-Ppm)
2O | 26 J2S 28 . &&S” 2%.83 ,0S5S

Has this barometer shown any consistent problems with calibration? Yes/No. ~If
yes, explain. / D
,\ul' S

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. S-312

J-8
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DUNGANNON TESTING 3-29-94

PROCESS DATA
ON TS PAGE
TEST SCHEDULE / PROCESS DATA SUMMARY 2
DATA SPECIFIED IN TEST PLAN 3-4
DUNGANNON DRYER TESTING 3-29-94, NOx
BOARD WEIGHTS / PRODUCTION 5
FUEL BURNING RATE 6
DRYER DATA SHEETS 7-9
DRYER CHARTS 10-12
PRESS CHARTS 13-14
PRESS REPORTS 15-16
EFB READINGS 17-19

MARPRODA.WK4



DUNGANNON TESTING 3-29-94

TEST SCHEDULE
DUNGANNON DRYER TESTING 3-29-94, NOX
DATE POLLUTANT RUN #2 RUN #3 RUN#5
329  NOX 1020-1120 1140-1240 1905-1005

note: run no 1 was voided due to analyzer calibration
run no. 4 was aborted due to dryer shutdown

PROCESS DATA SUMMARY

DUNGANNON DRYER TESTING 3-29-94, NOX
9.59 =PLANT PRODUCTION RATE IN TONS PER HOUR
1.469 =DRY FUEL INPUT IN TONS PER HOUR
23084 =LB PER HOUR OF FURNISH PRODUCED BY DRYER
1098 =AVERAGE DRYER INLET TEMPERATURE IN DEGREES F
43% = MOISTURE CONTENT OF INCOMING WOOD
6% = MOISTURE CONTENT OF WOOD AFTER DRYING

04/12/94 MARPRODA.WK4




1.10 Procedures for maintaining sample integrity and
chain of custody are provided in the attachments.
Interpoll Laboratories QA-QC manual will be
followed. Due to the size of this document, it
has not been included here but can be provided
on reguest.

2. DRYER OPERATING DATA:

2.1 Moisturs content of wet wafers.
Moisture content of drv wafers.

2.2 Wood to be processed will be = 99% green wood, < 1%
éried, dead wood.

2.3 Wood to be processed will be > 99% hardweood, < 1%
soZtwood. .

2.4 Dryver ¢perating temperature O be recorded:
-~ Inlet temperature
- Qutlet temperature

2.5 Design airflow rate is 50,000 acim, actual
aiviiow will be determined during sampling.

2.6 Type of fuel to be burned is dry fines.

2.7 The heat content of the dry fuel will be
determined by analysis.

2.8 The d=ver is 12' diameter and 60' long.

2.9 Drver production rate in pounds of drxy furnish per hour
based on press production plus screened fines and beard
trim using the following formula: ‘

1. Drver Production = Tons vress prod./hr / 2000
HR 1 - (0.07 + 0.08)

Where: Board Trim = 7% of finished product
weight screened fines = 8% of finished product weight

Permit rate is 23,280 lb. dry furnish (19.4/hr at 40% M.C.)
Design rate is 29,105 lb. dry furnish/hr.
Test rate is estimated to be equal to permit rate.

2 .10 The level of the dry bins will be xrecorded
before and after testing.

2.11 Plant production rate will be at or near 10 tons

of finished product per hour based on press
production. See 7cl0.

K-3
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2.12 Additional dryer operating parameters to be
recorded include:

Wet bin feed rate

2.13 EFB operating parameters to be recorded include:

Bed voltage

Bed amperage
Ionizer voltage
Ionizer amperage
EFB pressure drop

3. PRESS OPERATTNG DATA:

3.1 Board thickness.

3.2 Number

of sheets produced per hour to be determined by

press chart.

3.3 Tons of finished product produced during test will be
determined by board weights and press charts.




DUNGANNON DRYER TESTING 3-29-94, NOx
DATA FOR TSP, NOX,CO, AND Formaldehyde testing

DATATIME:  START= 10:10 END= 11:20 HOURS= 1.17
START= 11:40 END= 12:50 HOURS= 1.17
START= 19:00 END=  20:10 HOURS= 1.17

BOA GHTS -

WEIGHTS OF APPROXIMATELY EVERY 25TH

UNTRIMMED BOARD FROM TAPES
190 190 199
188 197 193
194 201 198
195 189 200 191.92 LB = AVERAGE
191 192 188 UNTRIMMED
190 177 192 MAT WEIGHT
190 194 194
190 190 194
200 194 180 174.84 LB = AVERAGE
197 196 188 FINISHED BOARD
189 199 190 WEIGHT
185 188 191 (UNTRIMMED MAT
189 183 190 WEIGHT - TRIM

WEIGHT)
8.9% = TRIM
PLANT PRODUCTION RATE

3.50 =HOURS DURING TESTING
48 =PRESSLOADS
384 =NO. OF (8' X 16') BOARDS PRODUCED (PRESSLOADS x 8 BOARDS/LOAD)
67139 =LBS FINISHED PRODUCT (BOARDS x WEIGHT OF FINISHED BOARD)
19182 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
PROD./TESTING HOURS)
9.59 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PRODUCT
PER HR / 2000 LB)

DRYER PRODUCTION RATE:

23084 =LB OF DRYER PRODUCTION / HR (LB OF FINISHED PROD./
(1-(% TRIM + % FINES)

8.0% =%FINES
8.9% =%TRIM

42.5% = MOISTURE CONTENT OF INCOMING WOOD
5.5% = MOISTURE CONTENT OF WOOD AFTER DRYING

04/12/94MARPRODA.WK4 MARPRODA.WK4
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DUNGANNON DRYER TESTING 3-29-94, NOx

DATA FOR TSP, NOX,CO, AND Formaldehyde testing

DATA TIME: START= 10:10 END= 11:20 HOURS= 1.17
DRYER FUEL BURNING RATE

7.08 =FUEL CALIBRATION IN LB/COUNT
14563 = TOTAL COUNTS DURING TESTING HOURS
3,5 =HOURS DURING TESTING

10284 =TOTAL LB. OF FUEL BURNED DURING TESTING (TOTAL COUNTS x CALIBRATION)
2938 =LB. OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED /
TESTING HOURS
1.47 =TONS OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED PER
HOUR / 2000 LB)
8600 = ESTIMATED BTU CONTENT OF DRY FUEL (BTU/ LB)
25.3 = ESTIMATED MMBTU INPUT PER HOUR (LB OF FUEL/HR x BTU CONTENT)
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ISIANA-PACIFIC CORPORATION PRESS RLrory
GANNON, VIRGINIA

RATOR__ Caid.e SHIFT_Jum -0 0  CREW_ 55 DATE .3 -27-97
: . :
7 BLENDER SHUTDOWNS
KNESS: /ik PRESS LOADS_ )2 ¢ /§) 9.1) CORE 72
. . !
" RALL TIMER: ‘ DECOMPRESSION TIME_ SURFACE 44
. SS TEMP: 4o : . CORE SURFACE -
RESIN RESIN
. g = ¥ 55 =g f
_ TINE SPEED FROM 0o ) BEGIN PLY ﬂz/ R IYAE R
. e END ACASi 497 6454
- 3/ 1:0d 2.4¢ Cleaned Blender Shrouds E"TfEéKE'

Formg# hydraulic: and radiater
blown out '

R

————

FCOS hydraulic unit and radiater
blown out

) _ — Blender outfeed conv. tail pulleys

cleaned
DOWNTIME K : -t
T OWNTIME (Mins.)
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DOWNTIME CODE: M~-MECHANICAL E~-ELECTRICAL O-QPERATOR i
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_IOCKED OUT | FROM TO WORK BEING DONE
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JUISIANA-PACIFIC CORPORATION PRESS K..rOKT
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| —
- : LT ' ' : o i
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