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PREFACE

This manual is a compendium of sampling methods and
analytical procedures which may be referred to ané used by
the 2CB disposal facility owner/operators to assis:t them
with anv sampling and analytical testing which mav be reguired
under 40 CFR Part 761, Polychlorinated Biphenvls. However,
due to the short time period in which this manual was
prepared, the U.S. Environmental Protection Agency 1s issuing
this manual as an interim document. (The U.S. EPA believes
that a sampling methods and analytical procedures manual
has to be available to PCB disposal facility owner/operators
at the time the regulation is finally promulgated -0 success-
fully implement the site approval process under 40 CFR
Part 761, Polvchlorinated Biphenyls.) A final version of
this manual 1s expected to be issued, after undergoing

further review within the U.S. EPA, by early spring of 1978.
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1.0 ZINTRODUCTION

1.1 DPurpose
The purpose 0f this manual is to provide guidance to

the PC3 disposal facility owner/operators with any sampling

methods and arnalytical procedures which mav be reguired

th

by the Regional Administrator for the parameters speciiied

in 40 CFR Part 761, Polvchlorinated Biphenyls. The manual
orovides a procedure for determining the contamination levels
associated with a PCB spill as recuired under 761.10(e)

and orovides information on incinerator sampling methods

and analvtical procecdures as recuired in the "Note" under
761.40.

1.2 Scope

Section 2 of this manual describes the sampling and
analvtical procedures for determining the contamination
levels associated with a PCRB spill.

Section 3 describes the procedures for measuring the
flow rate of liguid and non-liguid PC23s fed to the combustion
system. This task 1s reguired to be conducted in 40 CFR
761.40(a) (3) of the regulations.

The next section (Section 4) describes the procedures
for monitoring incineration operations and combustion
products. The continuous monitoring of combustion temp-
erature during PC3B incineration is reguired as svecified
in 40 CFR, 761.40(a) (4). Additicnally, the continuous
monitoring o CO and CO, ., anc 0, are recguired during the

incineration oI PC3s as prescribed under 40 CTR 761.40(a) (7

\
b



samcling and

Dweall =ime czalculations and procedures ZOr
£Zluent are also incluced

nonltoring the scrubber water €
5 3. 3 3 | + °n

Finallyv, the procedures for conducting and monltoring

2 trial or test burn are included in Section >S.
rs= used for the disposal of PCEBs, or when

the charac+ter of stack

emission products, several parameters must be monitored,

as specified under 40 CFR 761.40(a) (6). Additionallv, trial

s
~
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burns may be reguired of the PCE disposal facility owne

operator by the Recional Administrator as discussed under

40 CFR 761.40(4) (2).

2.0 DETERMINATION OF PCB SPILL CONTAMINATION LEVEL

<

The following procedure describes where and how to
sample in the event‘of a PC3 spill in order to determine
the extent of contamination.

A three dimensional plot of the suspected zone of con-
tamination should first be developed which defines the

perimeter and cdepth of the suspected area.

The plot should be defined by establishing transects

th

along the suspected perimeter with sufficient surface samples
taken to define the perimeter. Transects for subsurface
samples should also be established that intersect through
the approximate center of the suspbectad area with subsuriace

meter intersection of the transects,
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of the suspvected area, and at the arcroximate center of each
secment formed by the perimeter and the transects.
1 illustrates the designation 0f samrple locations by use
of transects.

Surface samples should be 5300 gram samples taken at
a depth of no greater than 2 millimeters. TFor suspected
areas creater than 10 sguare meters, a surface sample point
should consist of four surface samples taken at the corners
07 a one meter sguare grid with the four samples homogenized
to make one composite sample.

Subsurface samples should be removed from the core at
the elevation of interest, i.e., 0.3 meters deep, 0.5 meters
deep, etc. The sample volume should be 100 gram samples
taken at a depth of 0.3 meters or greater. The samples should
then be prepared and analyzed for PCB content using the
air-éried, 10 percent moisture added soxhlet extracticn pro-
cedure (see Attachment A). If the analytical results at a
0.3 meter depth are below 500 parts per million PCBs, then
it is presumed that the zone of contamination extends to
0.3 meters for purposes of practical excavation or removal.
If the analytical results exces=d 500 parts per million PC3s,
then additional samples must be taken at successive 0.3 metexr
levels until the analvtical results indicate a concentra+tion
below the 500 parts per million PCB level. Successive
samples can be avoided bv taking a sample 2% a depth assumed

-
[,

o}

be below the zone of contamination. IZ the concentra+ion
ntra2+ion

©Z PCBs is below 500 parts per million, then tha% sample



Tizre 1: Designation of Sample Locatons

Bv Use of Transec:s

Perimeter of Suspected Area- ABCD
Subsurface Samples
Perimeter Intersection of the Transects- AA, BB, CC, DD
Intersection of the Transects at the Apoproximate Center of the
Suspected Area- II
Aproximate Center of Tach Segrent Tormed by the Perimeter and
the Transects- ABI'ABI', BCI'BCI', CDI'CDI', ADI'ADI'



polint can be used to define +he outsr limit of the zone o0f
contamination. When excavation activities are believed

to be completed, samples should be taksn at the excavated
depth to determine if the excavation process has caused
contamination at depnths below the originelly defined

1

contaminatad zone.

3.0 PROCEDURES FOR MONITORING FEED RATE

3.1 Liguid PCB Wastes

The flow rate of ligquids is normally de<ermined byv measuring
the pressure drop across an orifice of known size. The pressure
drop 1s converted to flow rate via fundamental engineering
calculations. However, other devices are more commonly used %o
measure the liguid flow such as ones based on mechanically
driven oropellors or more advanced instruments based on
magnetic measurements. Such devices are used widely and
available commercially. Information on their installation,
overation, etc., is supplied and should be obtained from the
various vendors. No special consideration for PC3 wastes
are necessary compared to other liguids; consecquently,
cdetailed procedures are not specified in this manual.

However, i1t 1s recommended that 1nstruments be selected

which provide a continual real-time measurement of the flow

rate in such a manner that the data can be visually disolaved



the instruments discussed above, which measure

indicate the bulk <low rate of the

it
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raze direc
is necessaryv

liguid. If the flow rate of PC3s 1is

to determine the concentration of

feed. Sample preparation and analytical proceaures

purpose are identical to those specified fo

water in Section 4.3 of this manual. The bulk flow rate

is simplv multiplied bv the percent of 2C3s (by weighz) o1

to calculate the feed rate of PCBs.

{h

the fes=
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3. Solid PCB Wastes

The flow rate of solids is normally determined by weighing
loads and monitoring the time frecuency at which these
wastes are fed into the incinerator. Conveyor belts or
other feed mechanisms can be egulpped with scales for this
purpose. As with liguid flow measurements, detailed procedures
are not needed for such site specific technigues.

Load weights should be determined by weiching several
representative loads and averaging them. Typically, in
batch operations, the number of loads 1n a specific time,
such as one hour, are merely counted by the operator.
Sophisticated time freguency measurements are usually not
practical during normal incineration operations. Flow
rates should be calculated and racorded at least several

times per dav.
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AS with liguid wastas, if Zhe Zfeed rate oI 2C3s is
needed, 1t is necessary to detarmine the concentration ol
PC8s 1n the feed material ané multiply the % 2C3s by

tihe bulk feed rate.

4.0 PROCEDURES FPOR MONITORING INCINZRATION OPZRATIONS AND

COMBUSTION PRODUCTS

4.1 Temperature

Temperature should be routinelv monitored and recorded
at several locations within the combustion zone oI the
chemical waste incinerator, since it is an excellent indicator
of the performance of the combustion orocess. The choice o2
temperature monitoring eguipment and 1ts placement cr location
within the ccmbustion zone will vary depending on the parcicular
design oI the incinerator. Typically, £flame temperature,
afterburner temperature, hot duct temperature, and wall
temperatures are monitored.

Combustion temperature 1s usually thought of as a value
or range of values which tyvpify the temperature at which
chemical wastes introduced into the combustion chamber are
subjected. Wastes introduced into the combustion zone are
first heated rapidly to the appropriate Ilame temperature
and then normally cool over time and distance from zhe flame.
Temperatures within the combustion zones therefors can varwy

over a wlde range.
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vlation (40 CFR Par: 761) as combustion C

PCB wastes Zor a

(1) Maintenance of =<he introduced
o , o e .
2-seconé dwell time at 1200°C (+1007C) anc 3
percent excess oxvgen in the stack gas, oOr

fu

(2) Main“-enance of the introduced PCE wastes ZIor

o}
3]

1s-second dwell time at 1600°C (* 100°C) an
percent excess oxygen in the stack gas.

4.1.1 Temperature Monitoring Locations

Compliance with the above criteria can be insured Dby
maintaining a temperature above the reguired minimum temp-
erature in the coldest portions oZ the combustion chamber.
Accordingly, at least one temperature monitor should be
located in this area, which typically 1s the Zurthes:t point
from the flame, such as the point prior to the combustion
zone exlit. Specific locational reguirements and the number and
type of temperature monitors should be based upon consideration
of particular designs. However, at least two monitors will
normally be required, other than Zlame temperature monitors,
in order to insure representative monitoring of the combustion

chamber.



4.1.2 Tempoeraturs Monitorinc Ecuipment Selacticn

Temperature monitoring within the combusiton zone

should be performed with thermocouples which are selected

Zor the appropriate characteristics, in accordance with the
compositicn, size and construction factors. To assist in the

s
iy

selaction of 2 proper thermocouple, summary tables and
curves are provided in Tables 1 through 4 anéd Figures 2 and 3
(see Perry's Chemical Engineers Handbook, 4th Eéition, Ior

a more detailed discussion).

Radiation pvrometers should be used to monitor flame

it

ure 1if the flame is hotter than the practical ooperating

o

emp

D

ra

3

ange oI thermocouples. Combustion temperature should
also be monitored by thermocouples shielded fxom %the Zlame
in order to detect gas temperatures free of hot surface
radiation effects. As specified in the regulation (40
CFR Par*t 761), the thermocouples should be accurate to
within 100°C of the true temperature.
The thermocouple equipment choice must take into account
maintenance reguirements and operating limitations and

should provide a continuocus visual display of combustion

.

“emperature which automatically records the data.



Table 1. Common Tvoes of Thermocowples and Temmer
Ranges in Which Thev Axre lsed

Usial ey range ' fema

O R T
0 o 1450 321 2630 1700 3'30
: 0to 1450, 3210 255011730 3:00
Al |~200 1o 100! — 350 to 2000112001200
{00 =200 to 750{—300 10 14 01100011300

Sla3ad ! {

Cos- ~200 to 350, —290 to 650| 6001100

{Coo-  |=100 to 1000[ —150 to 1800|1000 1800
$:33'3C | '

(Perrv's Chemical Zngineers' Handbook,
4th Edition, p. 22-9)

Table 2: Corrosion Characteristics of Common

Thermocouoles
Inguence of Temperature and
Type of Thermoceuple Gas Atmospiees )
Matinugm vi. plulibym-riaotium ! Remstzaoe to cudiziog atTnrepaere:

2rnd )
s:ance to reduzing atmosphess:

3 paaunum corrodss  easily  above
100C°C. Saould or used 10 fasugs:
ceramre Nrolecting tube

Chromel-P vs. Alntnel ! Rescance to owdizmag stmospiece:
gy0d o very guod
. P—e-sisunf‘e to reducing stSosphecs:

oo

. Afected by sualfur, r-ducxn. or i
furows g3, 30+, aad Fad

. Oxdiziez sad reducng simospeeres
have Otie eTect on actusacy. Cest
used in de7 wimonpheres

. Baimanre to curdatiod: zood D to
400°C. et peor above 700°C

. Pesiztance to reducing atmodphere:
ood ‘up to 400°CH
Pratect from otvien, Tioisture, sulfur

. Subjec tn oxidatian sud alteration

sbove 400°C. due to copper, ahave

600°C. du= to Constaatan wire. Con-

tamivatioa of copper afects alibre-

tioa zreatly

Resistance t» ouidizing atmosphere:
ad

. Resistauee tw reducing atmorshere:
zood

4. Reauires protecticn from scid fumes
. Chromel attacked by sulfurous atmos
phere

. Remstance tn oxidation: good

. Rexistancs ‘6 reduciag atmosphere:
sood

[ron va. Coestantan..........

— W N

Capper 53, Constastas...... ...

W

Chromel-P +3, Coostantan...

[yl

(Perry's Fhemlca “rngineers' Y
4th Edition, p.2 7% 7S -endbook,



Table 3: Merhods of Joining Thermocouple
Wires

Lype ol trermicc

YN
Yauran . s anenm. i { .\_oEe
' ¢ Ele~mc-are wald i Nose
i 1 g 7 r oty zas flame | Borax,
Corozel-P vy, Alumei..,... ... | Oryicetyiene cr vty zas flam Bumax,
wela Suorice
s : A
Electric-are =els None
siiver wnlder . Borax
[ Fleesnc-rrsistanes wed . H i;;o::-
:  Crvacety “ras fame | Borax,
o ve. Coomaatan .. . | Cxcaretylene of oTyias fame | Bora ,
: wely i Buonit
eld ) K:
i Eleessicenre waild j Sone
' Slirer goller \ Berme
P Ealt soluer . ! E":nam
[ ~regictance woid | .\"ull"
! - ol Nare
"0pfier v, Toymutantan | 16-A7C A e o
| Siver gold.r teea
R TATRH ',’_,Aa;
g a et e Latie s Lo
= R HE L [ Rl AR
cma-l o, Cowatanian I e
c-arc wel! i “one
! e "Derac

(Perry's Chemical Engineers Handbook,
4th Edition, D.22-7)

Table 4: Recammended Maxdimn Operating Terrerature of
Thermocouple Protecting Tubes

. Revommen o, =ax, [FEED

Type of tube T - T

Metu. Tunes
High silicoa von. . ......... Lo 423 200
Seamless steel,.. T 530 ‘ 1000
Carbon gteel... . .. 550 10¢9
Cast iron. ..., .. .. 700 l 1300
Wrought iron . .., ... ... ! 709 1300
18 Cr-8 Ny stainless steel. . . 930 1600
28 Criron...... . .. ‘ 1109 2000
Chromel T... ... . . H1oo l 2060
PIN ’ 2000
i 2000
I 2000
2300
Fused sihaa. ., .. ... .. .. 105 j 1900
Firselay........ . .. 1550 2300
Sillimamte,. .. . . . 1530 ! 200
Maullite..... [15% 1 20
Silieau.uu i ... : 1600 ) 2900
Silicon earbige .| . 165 t 300

(Perrv's Chemical “ngineers' Handbook,
th Edition, p.22-7)



Temerasore-Fhermal E.MF Cuxrves Zor
Camon Tvpes of Thermocow:ies
D pichALme Tt sm o vs Sishoaem
2 €7 patinum- 2 -rsdium va pighinym
3 Carsmel vs olurel
4 Cocoer vs. 29as°zntan
S iron vs. cansicnten
S.Caremel vs ¢consizntan
70
A
60 ‘ -
| B |
| /4 2
£0 /| ‘
| / [/ AV
o /
> | |
© i
-0 -
= | !
|
“ A
VS 12
10 /AN /’/
//f |
3 3 |
oz 4 i ) |
e, 5 ] Referenze junction ¢t 0° C.
o3 | I
<200 O 2CO 40T 520 8CO 1220 122C 1400 18290

Temperature,°C.

(Perry's Chemical Ingineers' Hancdbook,
th Edition, p.22-7)

Response of Bare Thermocouples of
Different Size

120 .
i/‘Z'J Gege I |
80 , | /é
/1 )‘%Gﬂ@e
60 | 3 Gege

Per cent tinol-value temperoture

(Perrv's Chemical Engineers'

»
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n
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S:re thermozouole
i stll cir ot 250°F
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[e)
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4 &
Time , min

4th =diczien, p.22-7)
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2.2 Dwell Time

Dwell time or rasidence time is the amount of time

in which a waste is subjected within the combustion zone

[N

to the combustion temperatures. This time should be estimats
on the basis of flow rate calculations.

+ime

[

The least complex calculations for the average dwel
of compbustion gases is equal to the volume of the cocmbustion
chamber divided by the volumetric flow rate of the gas correctad

Zor temperature and pressure as shown below:

OWELL - Volume of combustion chamber
TIME Volumetrzc flow rate oZ gas thru chamber
where,
Volumetric £flow = Mass flow rate of Zuel + Atmospheric
rate 0of gas mass flow rate of air X Pressure
Densitv of Air @ T Combus<ion
Chamber Pres-
sure
and,
T = Temperature of gases in combustion chamber
(Note: Mass flow rate of fuel includes anv combustible

gases derived from the waste.)

Example Calculation

If an incinerator includes a primary combustion chamber of
100 FT° and an atfter burn chamber of 2000 FT-°, fuel rate =

10,000#/hour, air rate = 90,000%/hour, primary chamber
temperature - 3000°F, afterburner temperature = 23500°F,
chamber pressure = 5 psig = 20 psia
= 2
Vol Furnace = 100 FT3 + 2000 ©T° = 2100 £73 at T = 2500°F



Tolimerric flow rat2 = 10,0005 + 90,0002 X s1
2600 S=C . .0.3<=/Fi- » 20 psia

well Time = 2100 = 1.35 SEC
1354

Note: The demsity of air at various temperaturss mav be calculated

using the following Zormuila.)

Densitv = Ambient Temperature (“K)
1 » Combuszion “emperatura (“¥)

or 1t ma be obtained from crecarsd tables. Such tables can be found

in +he North AMmerican Combusticrn Handoook, North American Manufacturing, Inc.

The above calculation is a good technigue for estimating

residence time:; however, the true residence “ime cannot

pe easilv calculated on a theoretical basis since the effects

of turbulence are difficult to model. The most accurate
ctechnigue for determining dwell time 1is via actual test

measuraments. Such tests can be made by physicallyv introducing
a tracer cas such as radiocactive argon into the incinerator

and timing the tracer gas as i1t passes through the combusticn
chamber. The state-of-the-art and expensive eguipment asso-
ciated with such tests may make this technigque impraczical

at most facilities.

4.3 Scrubber Water Monitoring

Scrubber effluent samples should be taken prior to,
during, and after PCB incineration.

Samples of the guench/scrubber water can be taken from
several points depending on the facility design. Listed in

decreacsing corder of preference for obtaining a composite sample



ars: (1) a holding tank for »onds containing all the scrubbar
solution used during & burn, (2) a recirculation tank Zor
scrubber solutions being recvcled, and (3) a pipe through which
these scrubber solutions are being pumped. The advantage

of collecting a sample from holdinc tanks or ponds is that

1s a composite sampiz and, as such, can be obtainecd

o1

N

without the requirement fo

H

collecting frequent grab samples
or using automated sampling eguipment.

Samples can be collected from valves on tanks or pipes
containing the scrubber solution. If such valves are not
available, a dip tube or sampling bottle device can be dropped
into the tank or pond and allowed to £ill. If grab samples
are reculred to be taken, the facility owner/operator should
mix all samples into a tank or drum. A composltes sample
should +hen be taken as described above. (All sample loc-
ations should be noted for consistency when future samples
are taken.) The scrubber effluent samples should then be
transferred to clean brown bottles equipped with polvtetra-
fluorcethylene (PTFE) lined bettle caps and stored in a cool

area.

ct

er alicuots

To prepare the sample for analysis, 1.5 1
of the scrubber water samples should be extracted for organics
using the separatory funnel extraction process £or oil ané grease
from water. This procedure is described in the EPR Handbook

on Metnhods Ior Chemical Analyses of Water and Wastes (EPA



4-003 MERC, Cincinnati, Ohio 45268). Pentane Or

~)

526/6-

4]}

or Freon. The extrac:ts

[a

methyvlene chloride can be substituted
should be dried bv passing the sample through a 200 x 10.5 mm
class column containing & 50 mm bed of sodium sulZate which
has been opre-extracted with pentane in a soxhlet for 24 hours.
The extracts should then be concentrated to a 10 milliliter
sample using a Kuderna - Danish concentrating evaporactor.
Characterization of the scrubber effluent samples should
also be prepared.

The prepared sample is now ready to be analyzed Ior
©CB content bv gas chromatographv-mass spectographyv. (See

Attachment B.)

4.4 Continuous Stack Monitoring

The PCB marking and disposal regulation (40 CFR
Part 761) reguires continuous stack monitoring for CO, COz,
and 05 The purpose for these analvses 1s in part, to insure

99% combustion efficiency, specified as:

Ccos X 100
Cco + Cc02

Where Cco and Cco, are the concentrations of carbon monoxide

and carbon dioxide, respectively. additionally, 05 1s

analyced to insure compliance with excess air reguirements.
Carbon monoxide should be continuously measured in the

stack oI incinerators while burning PCBs as specified in

-~

CrR 60, Appendix 2, Method 10 (Determination oI carbon



(EE

monoxide emissicons from statlionary sources). This metho

i

utilizes a nondispersive infrared (NDIR) analyzer, and is

[oN
(L

included in Attachment C of this manual.

Ca

3

bon dioxide in the stack should also be continuously
monitored using a NDIR analvzer. The instrumen:t should
be accurate to = 1 percent of Zull scale. &2 Cco, concentration

0 0.05 - 5% and 0.02 - 20% is needed. Excess oxygen in

(D

the stack should be continuously monitored using tic

U

aramagn

or electrochemical instrumentation accurate to withi

o0

+ 1

=
ol

of full scale. A O, concentration range of 0.05 - 5

0@

4

0.25 - 25% and 1 - 100% are needed.

5. PROCEDURE FOR CONDUCTING AND MONITORING A TEST BURN

5.1 Periormance

The test burn should be conducted under conditions
simula*ting normal overations. All effluent streams should
be carefully monitored so that the environmental perZormance
of the incinerator can be evaluated. The test shculd last
approximately one day, consisting of the following 3 steps:

1) Start-up. The incinerator is fired with fuel

Fh

only to purge the system and bring it up to steady-

state at normal operating conditions.

to

Waste burn. The PCB waste is introduced into

the incinerator at expected normal feed rates.



The test should onlv be as long as necessary =0

i

-

collect sufficient samples Zor analysis. & Zour

nour run will probably sufiice.

L

Shut-down. Waste feed is terminated and the

e

eS.,

(o0

incinerator 1s shut-down per normal procecu
°rior to the test burn, PCB waste samples should be

optained and analvzed for their PCB concentrations, bulk

[&4]

waste feed rates should be determined, and feed rates ol

PC2s calculatead.

The incineratcr should be eguipped with all necessary
instruments and controls, as specified in 40 CFR Part 761.
This should include provisions for continuous monitoring
oI combustion temperature, feed rates, and CO, C02 and O,
in the stack. (See Section 4.0 of this manual for more details.)
Additionally, stack sampling eguipment for non-continuous
monitoring for specified pollutant concentrations should
be installed and prepared as specified in section 5.2 of
this manual. All instruments should be calibrated.

Prior to start-up, all ash should be removed from
the incinerator and the scrubber system should be purged
and f£illed with a fresh solution.

As soon as steady-state conditions are reached during
the start-up phase of the test, conditions should be noted

and samples collected to characterize background conditions.



When the monitoring ecuipment is readv Zor collectin

()
m
19}

the next set of samples, the PCB wastie should be introducad

-

nto the incinerator. During the test, samples should

be collected ana records Kept of the readings oI the ccn-

tinuous monitors. Visual cobservation of the onlume should

also be made.

The following safety procedures should be established

ollowed:

th

and

Only authorized personnel should be permitted
in the test area during operations.

. Waste handling must be performed only by personnel
wearing suitable protective clothing and trained
in handling such materials.

. Visual observation of the test svstem must be
maintained at all times duxring operation.

. Canister gas masks and emergency oOxygen resuscitation
units must be available in the immediate test

burn area.

5.2 COMBUSTION PRODUCTS

Non-continuous stack monitoring for CO, C02, 0,, HCI,

total particulate matter, NO_, total chlorinated organic

content (RCL) and PCB chemical substances, should be conducted

as specified below.
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o7 carbcn monoxide, carbon

n

Stack concentrazion
dioxide and oxvcen should be determined as specified in

s orovided in

’_lv
'U

40 CTR 60, EPA Method number 3, whicnh
Lttachment D of +this manual.

5.2.2 HC1

Stack concentration for hydrocgen chloride should be

determined bw collecting the hvdrogen chloride in an

implnger

illed with a caustic solution, such as dilute scdium

th

hvédroxide cr sodium bicarbonate.
This solution should then be analvzed for chloride
ion concentrations using the mercuric nitrate method. This

N

method is described in Methods of Air Sampling and Analysis,

2nd fdition, and in Standard Methods for the Examination of

a
Water and Wastewater. Both are publications of the American

Public Health Associlation.

5.2.3 RCL and PCBs

Samples for analysis of total chlorinated organic content
(which includes PCBs) should be collected on a solid sorbent
trap, such as XaD-2 Amperlite Resin. Temperature control
must be maintained since the absorptive characteristics

=

of the trap change with temperature differences. The solid
sorbent trap should be located in the sampling train downsitream

Irom th2 heated filter and upstream of the first impincer.



The samgle is then removed from the s0lid sorbent trzap

via a 24 nou

L8

soxhlet extraction with both pentancl ancd

methanol. The extracts should be dried with sodium sulZate
and concentrated to 10 ml. (A more detzailed description

of tnhis sampling method is provided in Attachment E.)
Finglly, the sample is analyvzed Zor ?2C3 ancd RCL content
bv Gas Chromotography-Mass Spectographv {(see Attachment 3).
5.2.4 NO..
Stack concentrations of nitrogen oxide(s) should be
determined as specified in 40 CFR 60, EPA Method number 7,

which is provided in Attachment F of this manual.

5.2.5 Total Particulate Matter

Mass emission rates of total particulate matter should
be determined as specified in 40 CFR 60, Method 5, which

is provided in Attachment G of this manual.
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Attacnhment 2

Tentative Method of Testing for
Polvchlorinated Biphenvls in Spilled Material
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Anyv excess licuid is mple is soread
in a pyrex dish (8" wide x 12" lonc x 2" deez). The sampie
is air dried at room temperaturs for akout ¢ to 3 davs in 2
contaminate free area. The dried sample is then cround with

a procelain mor+<ar and pestle to a uniform particls size.

'Y

The sample is then divided bv mixing and cuartering
until a sub-sample 0of about 100 grams is obtained (Zor
surface samples only). The sample 1s weighed In a 100-ml
peaker. (Add 10=-20 % water, seal and thoroughly mix 2y
tumbling, and ecullibrate (minimum 2 hours) prior to extrac:ion.

The extraction is then carried out in a soxihlet ex:tractoer

i

l'[_l

(ses ure ). Glass wool (about 1 inch deep) 1is packed

(8]
‘U

in the bottom of the extraction chamberx (40 x 150 mm).

The weighed sample is added and an additional waé of glass wool
is placed on the top. The sample i1s then extracted using

200 ml of hexane-acetone (°2:1) for about 8 hours. The
ex-raction may be carried out overnight or longer as mav be
necessary £for heavily contaminated samples.

The .ex=ract (approximately 200 ml) is fhen transfer-red

0 a Kuderna-Danish (X-D) evapcrator and ccacentrata=d +o

0

& - 10 ml on a warm water batn at approximataly 70 C.

(The remainder of the procedurs 1s described in Me<rod 2
(Method Zor Polvchlorinated Biohenvls (PC2s) in Induscrisl

ZiZluents) >beginning with Section 9.4.)
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Qualitatively analyze the sample by gas chromatography with an
electron capture detector. From the response obtained decide:
a. If there are any organochlorine pesticides present,

b. If there are any PCB's present,

c. If there is a combination of a and b,

d. If elemental sulfur is present,

e. If the response is too complex to determine a, b, or <.

'y
—t
L}

£ no resoponse, concentrate to 1.0 ml or less, as Tecuired,
according to EPA Method (4), pg. 28 and repez: the analysis
looking for a, b, ¢, d, and e. Samples contzining Aroclors
with a low percentage of chlorine, eg. 1221 and 1232
require this concentration in order to achieve the detection
limit of 1 pg/l. Trace quantities of PCB's are prften masked
by background which usually occur in the samples.
IZ condition a exists, guantitatively determine the organochlorine
pesticides according to (1).
If condition b exists, PC3's only are present, no Iurther separaiicn
or cleanup is necessary. Quantitatively determine the PC3's according
to 1l.below.

If comdition ¢ exists, comparg peaks obtained from the sample to

[

those of standard Aroclors and make a judgment as to which Aroclors
may be present. To separate the PC3's from the organochlorine
pesticides, continue as outlined in 10.4.

If condition d exists separate the sulfur from the sample using the
method outlined in (10.3) followed by the method in (10.3)

If condition e exists then the following macro cleanup and sevaration
procedures (10.2 and 10.3) should be emploved and, if necessar.,

followed by the micro separation procedures (10.4 and 10.3).



anum and Senmaration Procedures

10.

Tnterferences in the form of distinct peaks and/or high background

in the iritial gas chromatographic analysis, as well as, the
phvsical characteristics of the extract (color, cloudiness,

iscosizy) and background knowledge of the sample will incicate
whether cleanup is required. When these interZeTe with measure-

ment of the pesticides, or affsct column life or detector sen-

oceed as directed below.

H

sitivity, D
Aceronitrile Partizion - This procedure is used to remove fats and

oils from the sample extracts. It should be noted that not all

pesticides are quantitatively recovered by this procecurz. The

analyst must be aware of this and demonstrate the efficiency of

the partitioning for the compounds of interest.

10.2.1 Quantitatively transfer the previously concentrated exzrace
to a 125 ml sevaratory funnel with enough hexane to bring
the final volume to 15 ml. Extract the sample Zour times
by shaking vigorously for one minute with 30 ml portions
of hexane-saturated acezonitrile.

10.2.2 Combine and transfer the acetonitrile phases to a cne-liter
separatory funnel and add 650 ml of distilled water and
40 ml of saturated sodium chloride solution. Mix thor-
oughly for 30-35 seconds. Extract with two 100 ml portions
of hexane by vigorously shaking about 15 seconds.

10.2.5 Combine the hexane extracts in a one-liter separatory funne.
and wash with two 100 ml portions of distilled water, Dis-
card the water layer and pour the hexane laver through a

3-4 inch anhvdrous sodium sulfate colwm 1nto a 300 al K-D
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10.2.4

10.

[N )
wm

34

flask equipped with a 10 ml ampul. Rinse the separatory
funnel and columm with three 10 ml portions of hexane.
Concentrate the extracts to 6-10 ml in the K-D evapcrator
in a hot water bath.

Analyze by gas chromatography unless a need Zor further

cleanup is indicated.

Florisil Columm Adsorption Chromatography

10.3.1

10.

10.3.3

w
L AV)

Adjust the sample extract volume to 10 ml.

Place a charge of activated Florisil (weight determined

by lauric-acid value, see Appendix I) in a Chromarflex
colum. After settling the Florisil by tapping the colum
add about one-half inch layer of anhyvdrous granular sodium
sulfate to the top.

Pre-elute the colum, after cooling, with 50-60 ml of
petroleum ether. Discard the eluate and just prior to
exvosure of the sulfate layer to air, quantitatively
transfer the sample extract into the column by decantation
and subsequent petroleum ether washings. Adjust the
elution rate to about 5 ml! per minute and, separately,
collect up to three eluates in 500 ml K-D flasks equipped
with 10 ml ampuls. (See Eluate Composition below).
Perform the first elution with 200 ml of 6% ethyl ether
in petroleum ether, and the second elution with 200 ml of
15% ethyl ether in petroleum ether. Perform the thi=d
elution with 200 ml of 50% ethvl ether - petroleum ethe:r

and the fourth elution with 200 nl of 100% ethvl e<her.



3-10
Eluate Composition - By using an eguivalent quantity ecf any
batch of FloTisil as determined by its lauric acid value, the

.- : . . ; C o T -
pesticides will be separated intd tae e.luates indicated below:

Aldrin DDT Pentachloro-
BHC Heptachlor nitroben:zene
Chlordane Heptachlor Epoxide Strobane
DDD Lindane Toxaphene
DDE Methoxychlor Trifluralin
Mirex PCB's
15% Eluate 50% Eluate
Endosulfan I Endosulfan II
Endrin Captan
Dieldrin
Dichloran

Phthalate esters
Certain thiophcsphate pesticides will occur in each of the
above fractions as well as the 100% fraction. For additional
information regarding eluate composition, refer to the FDA
Pesticide Analytical Manual (6).
10.5.4 Concentrate the eluates to 6-10 ml in the K-D evaporator
in a hot water bath.
10.3.5 Analy:e by gas chromatography.
10.4 Silica Gel Micro-Column Separation Procedure (7)
10.4.1 Activation for Silica Gel
10.4.1.1 Place about 20 gm of silica gel in a 100 ml beaker.
Activate at 180 C for approximately 16 hours. Transfer
the silica gel to a 100 ml glass stopperec bottle.
When cool, cover with about 33 ml of 0.50% diethyl
ether in benzene (volume:volume). XeeDd bottle
well sealed. IF silica gel collects on the ground

glass surfaces, wash off with the above solvent
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pefore resealing. Always maintzin an excess
of the mixed solvent in bottle (approximately 1/2 in.
above silica gel). Silica gel can be effectively

stored in this manner for several days.

10.4.2 Preparation of the Chromatographic Column

10.4.2.1

Pack the lower 2 mm ID Section of the microcolumn
with glass wool. Permanently matk the column

120 mm above the glass wool. Using a clean rubber
bulb from a disposable pipet seal the lower end
of the microcolumm. Fill the microcolumn with
0.50% ether in benzene (v:v) to the bottom of

the 10/30 joint (Figure 1). Using a disposable
capillary pipet, transfer several aliquots of the
silica gel slurry into the microcolumn. After
approximately 1 cm orf silica gel collects in

the bottom of the microcolumn, remove the rubber
bulb seal, tap the column to insure that the
silica gel settles uniformly. Carefully pack
column until the silica gel reaches the 120 +« 2
mm mark. Be sure that there are no air bubbles
in the column. Add about 10 mm of sodium sulfate
to the top of the silica gel. Under low humidity
conditions, the silica gel may coat the sides of
the column and not settle propecly. This can be
minimized by wiping the outside of the column

with an anti-static solution.



3-12
10.4.2.2 Deactivation of the Silica Gel
a. Fill the microcolumm to the base of

the 10/30 joint with the 0.50% ether-
benzene mixture, assemble raservoir
(using spring clamps) and £ill with
approximately 13 ml of the 0.50% ether-
benzene mixture. tta~h the air

pressure device (using spring claxps)

B

and adjust the elution rate to approxi-

w

mately 1 ml/min. with the air pressur
control. Release the air pressure and
detach reservoir just as the last of
the solvent enters the sodium sulfate.
Fill the column with n-hexane (not mixed
hexanes) to the base of the 10/30 fitting.
Evaporate all residual ben:zene from the
reservoir, assemble the reservoir section
and fill with 5 ml of n-hexane. Apply
air pressure and adjust the flow to 1
ml/min. (The n-hexane flows slightly
faster than the benzene). Release the air
pressure and remove the reservoir just as
the n-hexane enters the sodium sulfate.
The colum is now ready for use.

b. Pipet a 1.0 ml aliquot of the ccncentrated
sample extract (previously reduced to a

total volume of 2.0 =l) on to the column,
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As the last of the sample passes into
the sodium sulfate layer, rinse down
the internal wall of the column twice
with 0.25 ml of n-hexane. Then assemble
the upper section of the column. As the
last of the n-hexane rinse reaches the
surface of the sodium sulfate, add enough
n-hexane (volume predetermined, see
10.4.3 below) to just elute all of the
PCB's present in the sample. Apply air
pressure and adjust until the flow is
1 ml/min. Collect the desired volume of
eluate (predetermined, see 10.4.5 below)
in an accurately calibrated ampul. As the
last of the n-hexane reaches the surface
of the sodium sulfate, release the air
pressure and change the collection ampul.
¢. Fill the colum with 0.50% diethvl ether
in benzene, again apply air pressure and
adjust flow to 1 ml/min. Collect the
eluate until all of the organochlorine
pesticides of interest have been eluted
(volume predetermined, see 10.4.35 below).
d. Analy:ze the eluates by gas chromatography.
10,4.3 Determination of Elution Volumes

10.4.3.1 The elution volumes <ot the PC3's znd the

pesticides depend upon a number of factors which
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are difficult *o control. These include
variation in:
a. Mesh size of the silica gel
b. Adsorption propertzies of the silica gel
¢c. Polar contaminants present in the eluting
solvent
d. Polar materials zresent in the sample and
sample sclvent
e. The dimensions of the microcoluzns
Therefore, the optimum eluticn volume must
pe experimentally determined each time a Zfactor
is changed. To determine the elution volumes,
add standard mixtures of Aroclors and pesticides
to the column and serially collect 1 ml elution
volumes. Analyze the individual eluates by gas
chromatography and determine the cut-off volume
f£or n-hexane and for ether-benzene. Figure 2
shows the retention order of the various PCB
components and of the pesticides. Using this
information, prepare the mixtures required for
calibration of the microcolumn.
In determining the volume of hexane required to
elute the PCB's the sample volume (1 ml) and the
volume of n-hexane used to rinse the column wall
must be considered. Thus, 1f it is determined
that a 10.0 ml elution volume is reguired to

elute the PCB's, the volume 0f hexane <0 be added
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10.4.3.3
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in addition o the sample volume but including
the rinse volume should be 9.5 ml.

Figure I shows that as the average chlorine
content of a PCB mixture cdecreases the solven
volume for complete elution increases. Quall-
tative determination (9.4) indicates which

Aroclors are present and provides the vasis

wn

for selection of the ideal elution volume. Thi
helps to minimize the guantity or organochliorine
pesticides which will elute along with the low
percent chlorine PC3's and insures the most

efficient separations possible Zor accurate

analysis.

For critical analvsis wnere the PC3's and
pesticides are not separated comrletely, the
colum should be accurately calibrated according
to (10.4.3.1) to determine the percent of
material of interest that elutes in each fraction.
Then flush the colum with an additional 15 ml of
0.50% ether in ben:zene followed by 5 2l of n-
hexane and use this reconditicned colum for

the sample separation. Using this technigue one
can accurately predict the amount (%) of material

in each micTo colum fraction.

Mizro Column Separaticn of Sulfur, PC3's, and Pesticides

301

See procedure IfoT preparation and packing miITo olumm

PC3 analys:s seczion (10.4.1 and

-ig

AR TR
P

in
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10.5.2 Microcolumn Calibrztion

10.

el

¢ .

1

Calibrate zhe microcolizm for sulfur and
PC3 separation by collecting 1.0 a2l fractions
and analyzing them by gas chromatograpny to

determine the followiIng:

wn

1) The fraction with the first eluting PC3'
(those present in 1260),

2) The fraction with the last eluting PC3's
(those present in 1221),

3} The elution volume for sulfur,

Fhy

4) The elution volume for the pesticides o

interest in the 0.50% ether-benzene fraction

From these data determine the following:

1) The eluting volume containing only sulfur
(Fraction I},

2) The elﬁting volume containing the last of
the sulfur and the early eluting PCB's
(Fraction II),

3) The eluting volume containing the remaining
PCB's (Fraction III),

4) The ether-ben:zens eluting volume containing

the pesticides of interest (Fraction IV).

10.5.3 Separation Procedure

10.5.3.1
10.5.3.2

Carefully concentrate the 6% eluate Irom the
florisil columm to 2.0 ml in the gracduat:sd
ampul on a warm water bath.

Place 1.0 am] (50%) of the concentrate into

the microcolum with a 1 ml pipret. Be careru]



not to get any sulfur crvs:tals into the pipet.
Collect Fractions I and II in calibrated centri-
fuge tubes.
Collect Fractions III and IV in calibrated ground
glass stoppered ampules.

-

Sulfur Removal (9) - Add 1 to 2 dreps of mercury

to Fraction II stopper and place on a wrist-azcticn

o

shaker. A black precipitate indicates the presence
of sulfur. After approxiately 20 minutes the
mercury may become entirely reacted or deactivated
by the precipitate. The sample should be gquantita-
tivelv transferred to a clean centrifuge tube and
additional mercury added. When crystals are present
in the sample, three treatments may be necessary Lo
remove all the sulfur. After all the sulfur has
been rémoved from Fracticn [T (check using gas
chromatography} combine Fractions II and III.
Adjust the volume to 10 ml and analy:e gas chroma-
tography. Be sure no mercury is transierred o

the combined Fractions II and III, since i% can
react with certain pesticides.

By combining Fractions II and III, if PC3's are
present, it 1s possible to identify the Aroclor(s)
present and a quantitative analysis can bde ver-
formed accordingly. Fraczion I can be discarded
since it only contzins the bulk of the sulfur.

Analyze Fractions III and IV for the PC3's and
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pesticides. If DOT and its homologs, aldrin,
heptachlor, or technical chlordane are present
along with the PC3's, an additional micro-
column separation can be performed which may help
to further separate the PC3's Irom the pesticide

(See 10.4).

1. Quantitative Determination

11.1

(3]

Measure the volume of n-hexane eluate, containing the PC3's and
inject 1 to 5 pl into the gas chromatograph. If necessary, adjust
the volume of the eluate to give linear response to the electron
capture detector. The microcoulometric or the electrolviic detector
may be employed to improve specificity for samples having higher
concentrations of PCB's,

Calculations

11.2.1 When a single Aroclor is present, compare quantitative

Aroclor reference standards (e.g., 1242, 1260) to the un-

)

known. Measure and sum the areas of the unknown aad the
reference Aroclor and calculate the result as follows:

(A] (3 [v,)
) o1

Microgram/liter

ng of Standard Injected  _
I of Standard Peak Areas ES?
2

;
B = I of Sample Peak Areas = (mm")
V. = Volume of sample injected (ul)

V_ = Volume of Extract (xl) from which samrie
is injected into gas chromatograrh

Y

V = Volume of water sample extracted (ml)

N = 2 when micro column usec
1 when Zicro column not usecd
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Peak Area = Peak height (mm x Peak Width at

For comp
describe
differen
samples

AToclors

1/2 height
lex situations, use the calibration method
d below. Small variations in components between
t Aroclor batches make i: necessary to obtain
of several specific Aroclors. These reference

can be obtained from Dr. Ronald Webb, Southest

Environmental Research Laboratory, ZPA, Athens, Georgia

30601.

11.2.2.1

11.2.2.2

11.2.2.5

The procedure is as follows:
Using the OV-1 column, chromatograph 2 known
quantity of each Aroclor reference standard.
Also chromatograph a sample of p,p'-DDE.
Suggested concentration of each stancard is
0.1 ng/ul for the Aroclors and 0.02 ang/ul for
the p,p'-DDE.
Determine the relative retention time (RRT) of

each PCB peak in the resulting chromazograms

using p,p'-DDE as 100. See Figures 3 through
RRT = RTRTx 100
DDE
RRT = Relative Retsntion Time
RT = Retention time oI peak of interest
RT

DDE = Retention time of p,p'-DDE
Retention time is measured as that distance in
mm between the first appearance of the solven=
peak and the zaxizun Ior the compounc.
To calibrate the instrument for each PC3

measure the area of each peak.

3.
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(92}
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o
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.

Area = Peak height (mm) x Peak width at 1/2

height. Using Tables 1 through 6 obtain the

proper mean weight factor, then determine

2
the response factor ng/mm”.

(ngi) (mean weight vercent)

: 100

ng/me” = (ATea)

ng; = ng of Aroclor Standard Injected

Mean weight percent = obtained from Tables !

through 6.

Calculate the RRT value and the are

PCB peak in the sample chromatogram.

for each

Compare

the sample chromatogram to those obtained for

each reference Aroclor standard. If it is

apparent that the PC3 peaks present are due to

only one Aroclor then calculate the concsentration

of each PCB using the following formula:

ng PCB = ng/mm2 X Area

Where Area = Area (mmz) of sample peak

5
ng/mm” = Response factor for that peak measured.

Then add the nanograms of PC3's present in the

injection to get the total number of
of PCB's present. Use the following

calculate the concentration of PCB's

[ng] [V.]
Micrograms/Liter = - —— X [N]
Vs Vi

Vg, = volume of water extracted (al)

Vt = volume of extract (1)

nanograns
formula to

in the sample
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V, = volume of sample injected (xl)

[

s
[1¢]

]

sup of all ths PC3's in nanograms for
thkat Aroclor identified

N = 2 when microcolumn used

N = 1 when microcolumn not used

The value can then be reported as Micrograms/
Liter PCB's reporzed as the Aroclor  ror
samples containing more than one ‘roclor, use
Figure 9 chromatogram civisional flow chacs
to assign a proper response ILactor tO each
peak and also identify the 'most likely"
Aroclors present. Calculate the ng of each
PCB isomer present and sum them according

to the divisional flow charTt. Using the
formmula above, calculate the concentration of

the various Aroclors present in the sample.

Renmorting Results

12.1

Report results in micrograms per liter without correction for
recovery data. When duplicate and spiked samples are analv:ed,

all data obtained should be reported.
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Composition of Aroclor 1221 (8)

Mean B
Weight Relative Numbexr of
RRTE Percent std. Dev.P Chlorines®
11 21.8 15.8 1l
14 13.3 9.1 1
16 10.1 9.7 2
19 2.8 8.7 2
21 20.8 9.3 2
28 5.4 13.9 2] 85%
3] 15%
32 1.4 30.1 2] 10%
3/ 90%
[37 1.7 48.8 3
40 3
Total 3.3

&Retention time relative to p,p'-DDE=100. Measured from
first appearance of scolvent. Overlapping peaks that are
guantitated as one peak are bracketed.

bste andard ceviaticon of seventeen results as a percentage

=

0f the mean of the results.
CFrom GC-MS data. Peaks containing mixtures of isomers
0f different chlorine numbers are bracketed.
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Table 2

Composition ¢f Arocler 1232 (8)

Mean
Weight Relative Number of
RRTa Percent Std. Dev.-” Chlorines®©
1l 16.2 3.4 1
14 9.9 2.5 1
16 7.1 6.8 2
[20 17.8 2.4 2
21 2
28 9.6 3.4 2] 40%
3] 60%
32 3.9 4.7 3
37 6.3 2.5 3
40 6.4 2.7 3
47 4.2 4.1 4
54 3.4 3.4 BJ 33%
4] 673
58 2.6 3.7 4
70 4.6 3.1 4J 90%
5] 10%
78 1.7 7.5 4
Total 94.2
QRetention time relative to o,p'-DDE=100. Measured fron
first appearance of solvent. Overlapping peaks that are

guantitated as one peak are bracketed.
tandard deviation of four resulis as a mean of the
results.
CFrom GC-MS data. Peaks containing mixtures of isonmers
of different chlorine numbers are bracketed.
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Table 3

Composition of Aroclor 1242(8)

Mean . R
Weignt Relative, Number o2
RPTE Percen% std. Dev.P Chlorines®
11 1.1 35.7 1
16 2.9 4.2 2
21 11.3 3.0 2
28 11.0 5.0 2] 25%
3] 75%
32 6.1 4.7 3
37 11.5 5.7 3
40 11.1 6.2 3
47 8.8 4.3 4
54 6.8 2.9 3} 33%
4] 67%
58 5.6 3.3 4
70 10.3 2.8 4] S0%
5] 10s
78 3.6 4.2 4
84 2.7 8.7 5
98 1.5 9.4 5
104 2.3 16.4 5
125 1.6 20.4 5] 85%
6/ 15%
146 1.0 19.9 5] 75%
€] 25%
Total 98.5
3Retention time relative to p,p'-DDEZ=100. Measured from

first appearance of solwvent.
Stancard deviaticn of six results as a cercentage o=
the mean of the results.
Cfrom GC-MS data. Peaks containing mixtures of iscmers
of different chlorine numbers are bracketed.
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Table 4
Composition of aroclor 1248 (8)
Mean
Weight Relative, Number of
RRTS Percent Std. Dev.”®P Chlorines®
21 1.2 23.9 2
2 5.2 3.3 3
32 3.2 3.8 3
47 8.3 3.6 3
40 8.3 3.9 3] 85%
4] 15%
47 15.6 1.1 4
54 9.7 6.0 3} 10%
4; 90%
58 9.3 5.8 4
70 1%.0 1.4 4] 80%
51 20%
78 6.6 2.7 4
4 4.9 2.6 5
98 3.2 3.2 5
104 3.3 3.6 4} 10%
5/ 90%
112 1.2 6.6 5
125 2.6 5.9 5] 90%
6] 10%
146 1.5 10.0 SJ 85%
6] 15%
Total 103.1

QRetention time relative to p,p'~DDE=100. Measured
£irst appearance of solvent.
bstandard deviation of six results as a percentage o

the mean of

the results.

CFrrom GC-MS data.
of different chlorine numbers are bracke:ed.

Peaks containing mixtures of

h



Table 5

Composition of Aroclor 12534 (5)

Mean .
Weight Relative Number of
RRTE Percent Std. Dev.P Chlorines
47 6.2 3.7 4
54 2.9 2.6 4
58 1.4 2.8 4
70 13.2 2.7 4] 25%
51 75%
84 17.3 1.9 5
S8 7.5 5.3 S
104 13.6 3.8 5
125 5.0 2.4 5} 70%
6 30%
14¢ 10.4 2.7 5) 30%
6) 70%
160 1.3 8.4 &
174 8.4 5.5 6
203 1.8 18.6 6
232 1.0 26.1 7
Total 100.0
@Retention time relative to p,p'-DDE=100. Measured from

first appearance of solvent.

bstandard deviation of six results as a percentage of the
mean oI the results.

CFrom GC-MS data. Peaks containing mixtures of iscmers
are bracketed.



Table 6

Composition of Aroclor 1260 (8)

Mean
Weight Relative, Numbezr c¢:2
RRT2 Percent Std. Dev.? Chlorines®
70 2.7 6.3 5
84 4.7 1.6 5
98 3.8 3.5 d
104 5{ 60%
6] 40%
117 3.3 6.7 6
125 12.3 3.3 5} 15%
6] 85%
146 14.1 3.6 6
160 4.9 2.2 6] 50%
7} 50%
174 12.4 2.7 6
203 9.3 4.0 61 10%
7/ 90%
[?32 e
244 9.8 3.4 6 10%
7] 90%
280 11.0 2.4 7
332 4.2 5.0 7
372 4.0 8.6 8
448 .6 25.3 8
528 1.5 10.2 8
Total 98.6
qRretention time relative to p,p'-DDE=100. Measured fronm

first appcarance of solvent. Overlapping peaks that are
guantitated as one peak are bracketed.

bstandard deviation of six results as a mean of the
results.

Crrom GC-MS data. Peaks containing rmixtures of isomers
0f Gifferen*t chlorine numbers are brackesxed.

dComposition determined at the center of peak 104.

€Composition detezmined at the center of peak 232.
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APPENDIX 1

Stancdardi:ation of Florisil Column by Weight Acdjustment Based on Adsorptic

of Lauric Acid.

13.

13.

1

[ 8]

3

A rapid method for determining adsorptive capacity of Florisil Is
bascd on adsorption of lauric acid from hexane soluticn (6) (§).

An excess of lauric acid is used and amount not adsorbed is measured
by alkali titration. Weight of lauric acid adsorbed is usec to
calculate, by simple proportion, equivalent quantities of Florisil

for batches having different adsorptive capacities.

Apparatus

13.2.1 Buret. -- 25 m]l with 1/10 ml graduations.

13.2.2 Erlenmeyer flasks. -- 125 ml narrow mouth and 25 ml, glass
stoppered.

13.2.3 Pipet. -- 10 and 20 ml transfer.

13.2.4 Volumetric flasks. -- 500 ml.

Reagents and Solvents

13.3.1 Alcohol, ethyl. -- USP or absolute, neutralized to

phenolphthalein.

13.3.2 Hexane. -- Distilled from all glass apparatus.

1%.3.3 Lauric acid. --Purified, CP. |

13.3.4 Lauric acid solution. -- Transfer 10.000 g lauric acid <o
500 ml volumetric flask, dissolve in hexane, and dilute to
S00 ml (1 =l = 20 mg).

13.3.5 Phenolphthalein Indicator. -- Dissolve 1l g in alcohol and

dilute to 100 ml.



13.3.6 Sodiuz hydroxide. -- Dissolve 20 g NaCH (pellets, reagent
grade) in water and dilute to 500 ml (IN). Dilute 25 ml
IN NaOH to 500 ml with water (0.0SE). Standardize as follows:
Weigh 100-200 mg lauric acid Into 125 ml Erlenmeyer flask.
Add 50 ml neutralized ethyl alcohol and 3 dreps phencl-
phthalein indicator; titrate to permanent end point. Calculate
mg lauric acid/ml 0.05 N NaOH (about 10 mg/ml).

13.4 Procedure

13.4.1 Transfer 2.000 g Florisil to 25 ml glass stoppered Erlenmever
flasks. Cover loosely with aluminum foil and heat overnight
at 130°C. Stopper, cool to room temperature, add 20.0 ml
lauric acid solution (400 mg), stopper, and shake occasionally
for 15 min. Let adsorbent settle and pipet 10.0 ml of
supernatant into 125 ml Erlenmeyer flask. Avoid inclusion
of any Florisil.

13.4.2 Adc 50 ml neutral alcohol and 3 drops indicator solution;
titrate with 0.05N to a permanent end point.

15,5 Calculation of Lauric Acid Value and Adjustment of Column Weight

15.5.1 Calculate amount of lauric acid adsorbed on Florisil as
follows:
Lauric Acid value = mg lauric acid/g Florisil = 200 - (ml
required for titration X mg lauric acid/ml 0.05N NaCH).

15.5.2 To obtain an equivalent guantity of any batch of Florisil,

()

divide 110 by lauric acid value for that batch and multiply

by 20 g. Verify proper elution of pesticides by 13.6,



Test for Proper Elution Pattern and Recovery of Pesticides:
Prepare a test mixture containing aldrin, heptachlor epoxide
p,p'-DDE, dieldrin, Parathion and malathion. Dieldrin and
Parathion should elute in the 15% eluate; all but a trace of

malathion in the 5C% eluate and the others in
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AROCLOR 1242

.

Figure 3,\Column: 3% 0V-1, Carrier Gas: Nitrogen at 860 ml/min,
Column Temperature: 170 C, Detector: Electron Capture



N AROCLOR 1254

125

84 04

i

Figure 4. Column: 3% O0V-1, Carrier Gas: Nitrogen at 50 ml/min,
Column Temperature: 170 C, Detector: Electron Capture.



AROCLOR 1260

Figure 5. Column: 3% OV-1, Carrier Gas: Nitrogen at 60 ml/min,
Column Temperature: 170 C, Detector: Electron Capture.



i AROCLOR 1242
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) 3 b 9 12 15 18 21 24

RETENTION TIME IN MINUTES
Figure 6. Column: 1.5% OVY-17 + 1.85% QF-1, Carrier Gas: Nitrogen

at 60 ml/min, Column Temperature: 200 C, Detector: Electron Capture
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AROCLOR 1254
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k| 6 9 12 15 18 21 24 21 kL) 1 36 39 42 45
RETEKTION TIME IN MINUTES

Figure 7. Column: 1.5% OV-17 + 1.85% QF-1, Carrier Gas: Nitrogen at 60 ml/min, Column Temperature: 200 C,

Detector: Eleclron Captlure.



AROCLOR 1260
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RETENTION TIME IN MIKUTES
Figure 8. Column: 1.5% OV-17 + 1.95% QF-1, Carrier Gas: Nitrogen at 60 mi/min, Colemn Temperature: 200C, Delector: Election Caplure.
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Attachment B

Tentative Method of Testing for
Polychlorinated Biphenyls in Water



ENVIRONMENTAL PROTECTION AGENCY
REGHON I
EDISON. NEW JERSEY 08817

v TQ
-or  2-SA-TS oa1c. January 22, 19706

<CST  Tantatave llezhed of Test For
Polychlerinated Biphenyls in Water.

f———
Chief, Technical Support Branch 77 ,/’//iE)

Tentative Hethod of Test

For Polychlorinated pichenyls in Water

1. Scopz & Aoplication

1.1 This method covers the determination cf certain polychlorinated
biphenyls (PCB's) including Aroclors 1016, 1221, 1232, 1242, 1248,
1254 and 1260.

1.2 The method covers the analysis of water samples.

1.3 Tnls method uscd a Finnigan Mass Specurometer and Svstems Industries
Data System. Otner GC/MS systems could be employed for the same
analysis.

2. Appliceble Refercnces

Pl

(]

2.1 O. Hutzinger, S. Safe, V. Zitko, "The Chemistry of PCB's™ CRC Press,
Cleveliand, Chio 354123 (1974).

2.2 5. Saie & 0. Hutzinger, "Mass Spectromefry of Pusticides and
Pollutants”, CRC Press, Cleveland, Chio, 1973.

.3 HMethods for Organic Pesticides in Water and Wastewater, EDPA, NEZRC,
n ati, Ohio 45263, (1971)

2.4 Current Practicce in GC-MS Analvsis of Organics in Water, BUA
Protection Technology Scrvice, EFA -R2-73-277, August 1973.

2.5 E. J. Bonelli, M.S. Story and J. B. Knight, Dynamic Maus Spect romotry
2, 177-20Z, iieyden & Son Ltd., 1971, (..

7
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J. Bonelli, anal. Chen., 1, ol3=-c0 {(1972).
2.7 07T AL Bellar & J. WL Lichtoenbora, Astd, S0 673, T0u=210 (1974 .
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2.9 F. W. McLaffcrty., "Interpretation cf Mass Spect
Benjamin, Inc., Reading, MMass., 1973.
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3. Summarz

PCB's are liguid-liquid extracted and the cxtract concentrated.
Identification and guantitation is made by computcrized gas chromatogra;
mass spectrometry. Either electron impect (70 ev) or chemical Jonizat:c:
(methane reagent gas) mass spectromctry is cmployed. The cdetection
limit is approximately 20 ng/l for the PCS mixturcs listed in Sectiocn 1.
when analyzing a 100 ul extract from a one liter water sample and
operating the C.I. mass spectromecter at 1.0 amp filament current, =-2200
V continuous dynode, 1078 aA/v, 750 microns reagent gas pressure. In

the E.I. mode at 500% ma, -2200 V., 107 A/V. the detection limit is

200 ng/1. At 10-8 A/V, the detection limit is 20 ng/l.

4. Interferences

No interferences are encountered using molecular ion cluster scanning
for biphenyl, mono-., di-., etc. chlorobiphenyls and checking isotope
intensity ratios.

5. Apparatus & Reagents

5.1 Computerized GC/MS.

5.2 Separatory funrel, 2000 ml, with Teflon stopcock.
5.3 100 ml and 2000 ml graduated cylinders.

5.4 Pesticide grade hexane.

5.5 Pesticide grade methylene chloride.

5.6 Pesticide grade acctone.

5.7 Anhydrous sodium sulfate, granular, reagent grade.
5.8 Sodium chloride, reagent grade.

5.9 Pyrex glass wool.

5.10 Pyrex chromatographic column, approx. 20 mm. o.d., 200 mm long,
with Pyrex glass wool plug at bottom.

S.11 Kuderna-bDanish (X-D) glassware.



5.11.1 Synder columns, thrce-ball (macro).

5.11.2 Evaporative £flasks, 500 ml.

wm
—
b=
w

Recelver ampuls, 4.0 ml graduated.

5.11.4 Receiver ampuls, 2.0 ml, graduated to 0.0l ml from C.30 to

5.12 Microsyringe, 10 ul.
5.13 PC3 mixtures (Aroclor) standards as mentioned in 1.1 above.

Extraction of Samole

6.1 Acd about 20 gms sodium chloride to a separatory funnel (5.2).
Transfer about 1 litcr of water sample (measured exactly). LExtract
the sample twice with 060 ml of methylene chloride-hexane (15% v/v)
and once with 60 ml hexane.

6.2 Dry the combined extracts by vassing through a 10 cm chromatographic
column (5.8) of anaydrous sodium sulfate (previously rinsed with hexane).
Collect in X-D flask.

6.3 For trace guantities, concentrate to 1.0 ml in 4.0 ml receciver ampul
on steam bath, using dry N, stream to reacn a volume of about 1 ml.

6.4 Transfer extract (rinsing ampul with 1 ml of hexane) to 2.0 ml
ampul and concentrate to 0.10 ml (100 ul) using dry N2 stream. For
larger concentrations of PCB's use a larger volume of extract and/cr
opcrate the M.S. at lower sensitivity to avoid signal saturation.

Analvsis oI Extract by Computerized GC/MS

7.1 Gas chromatographic conditions.

Use 6 £t. X 2 mm 1.d. glass column, packed with 3% Dexsil 300 GC, ov-l
or OV-10l on 60/80 mesh acid-washed Chromosorb G. lelium carrier gas

flow vaze of 20 ml/min. inlat (resulting in about 1.5 ml/min. outlet)

is uscd. The column Lemperature is programmed © 10°C/wmin. from 150-280°C
(ov-1 coiled columu) on [rom 175-2809C (Dexsil 300 GC U-tube). Charge 3 ul



extract. Allow 75 scc. for sclvent to elute. Turn on RF & i
start collecting data. Methane (750 u) is the carrier gas fo
7.2 £.I. Mass Spectrometer Operating Conditiocns

70 ev. elec:trcn enezgy

-2200 V continuous dynode

107 A/V sensitivity (1078 A/vV if available)

S00F ua (max) filament current

7.3 E.I. Mass Spectrcocmeter Scan Condi“ions

Mass Range: 153-157; 188-193; 222-227; 256-261; 290-295; 324-331;
358-364; 392-398.

Integration Time: 50; 50; 50; 50; 50; 50; 50; SO

Samples/AMU: 1; 1; 1; 1; 1; 1; 1; 1

7.4 C.I. MS Operating Conditions

750 microns methane reagent gas (optimize signal on MS by using 652
amu of FC-43 on oscilloscope)

-2200 V continuous dyncode

1.0 ma filament current

7.5 C.I. Mass Spectrometer Scan Ccnditions
Same as for =.I. (7.3).

Qualitative Identification of PCB's

The presence of PCB mixtures is gqualitatively assured frecm their mass
spectra and GC retention data, using the molecular ion region for
biphenyl (present in Aroclor 1221 and 1232) and the molecular ion iscte:i:
clusters for mcno- through heptachlorobiphenyls.

153-157 biphenyl 154M* (EI), 155 (C.I.)

188-193 monochlorobiphenyls

222-227 dichlorobiphenyls

256-261 trichlorobiphenyls

290-296 tetrachlorobiphenyls

324-331 pentachlorobiphenyls

358-351 hexachlorobiphenyl

392-398 heptachlorobiphenyl

The theoretical peak intensities in these molecular ion regions are
given in Table A-2, p. 260 of refercnce 2.9 above. If C.I. (methanc)
is used, the masscs arec onc greater then for E.I. Identification of
the particular Aroclor mixture or cven several mixtures can be
determined by comparison with standaxds.



10.

11.

Quantitat:ive Deterimination of PCB's

Once the Aroclor mixture present has been identificd (e.g., as Aroclor
1016), a known standard 1s run and a GC pcak present in both (such as
theslargest Cly biphenyl in the case of 1016) is uscd for quantitation
fron total ion intcnsitiecs in the 256-261 amu region. In the case of

a mixture, such as 1016 and 1254, 1254 is first detcrmined from a Clj
biphenyl peak not present in 10l6. The trichlorobiplhenyl peak,
mentioned above, 1s used to determine the 1016, correcting for the

1254 contribution for that peak. Similar approaches are used for other
mixcuores.

A standard is run beforc and after each daily batch of samples. It has
been found that the total ion intensity over the course of 8 hrs.
varies by about X 5 to 7% from the mean. (2 runs).

Minimum Detectable Levels

These are given 1in the Summary (3).

Quality Control Data

In order to assure the validity of the analytical results, samples
of laboratory potable water were measured intoc 1 liter borosilicate
bottles closed with aluminum foil-lined screw caps. The water was
then spiked with 1016 Aroclor. The PCB mixture was added as an
acetone solution.

Results
Recovery
PCB-1016, ug/l Per Cent of

Sample No. Date Added Found Added Amount

B 8/21 0 <l -

L 8/21 5.4 6.4 119

I 8/21 51.4 53 103

H 8/21 446 447 100

H-2 8/26 5.9 6.6 112

I-2 8/26 91.2 88,5 97
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12.

Triplicace

sarmples collected at GE Wwater Intake I on 8/26/75
gave the fol

ar;
lowlng results:

PCB
Station Date Cocllected ua/1

Intake I 8/25/75 16
15
15

Glasswere Prezaration

1. All glassware is washed 3 times in an automatic washer,
first with a detergent water solution, then twice with distillaed
water and dried.

2. All glassware is then carelully rinsed once with acetone
and once with hcxane.

3. The drying agent, reacent grade granular anhvdrou u37504

is dried for a minimum of 24 hours at 105°C. It is kept at this
temperature pricr to usage. Only materials used for pesticide and
PCB analyses are kept 1n this oven.

4. The glass wcol and the Na,s0, are rinsed with hexane and stored
at 105°c.
r \

'/? e \\l— A—ZL L
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B. F. Dudenbostel
Chemist



Attachment C

Determination of CO Emissions from
Stationarv Sources
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App. A Title 40—Protection of Environmen!

METHOD 10—DETIRMITATION OF CARBON MoN-
Ooxme EAMISSIONS FROM 3TATIONARY SOURCES

1. Principle and Applicability.

1.1 Principle. An integrotad or contlnuous
gas sample 13 extracted Jrony o sampling polnt
and analyzed for carbon rnonoxide (CO) con-
tent using a Luflt-type nondispersive irnfra-
red analyzer (ND'®) or equivalent.

12 Applicab:lity. This method s applis
cable for the deterrmination of carbon mon-
oxide emlssions from statlonary sources only
when speclfled by thz test procedures Ior
determining compliance wlth new source
performance standards. The test procedurs
will indicate whether o conilnuowus or an
integrated sampie Ls Lo be used.

2. Range and senatiiwity.

2.1 Renge. 0 to 1,060 ppm.

22 Sensitivity. Mlalmum detectable con-
centravion I3 20 ppm for » O to 1,000 ppm
Epan.

3. Interferences. Any snuitytance having s
strong absorption of Inirared energy will
Aterfere to some extent. For example, dis-
{Iminating ratios for water (H.O) and car-
bon dioxide (CO,) are 3.5 percent H.O per
7 tpm CO apd 10 perceunt CO, per 10 ppm
CO, respectiively, for devices measuring o the
1500 to 3,000 ppm range. F'ov devices meas-
uring 1o the 0 tn 100 ppin rodge, interferencs
rolos cen be as Ligh as 3.5 percent E.O per
25 ppm CO aad 10 percent CO, per 50 ppm
CO. The use of sillew gel amd ascarite traps
will alleviato the m2)or Interferesce prob-

lems. The measuved gog volume must be .

corrected If these traps wre used.

4. Precision and acruracy.

4.1 Precision. The precislon of most NDIR
analyzers is 2appromiately -2 percent of
span. .

4.2 Accuiracy. The accuracy of most NDIR
analyzers s approxtrearsly =& percent of
span alter callbration.

5. Apparatus.

5.1 Continuous sample (Figure 10~1).

5.1.1 Probe. Stajnless steel or sheathed
Pyrex ! glass, equipped with o flter to remove
particulate matter.

5.1.2 Air-cooled condenszr or eguivalent.
To remove any excess molsture,

52 [ntegrcted sampla (Figure 10-33.

52.1 Probe. Stainless steel or sheathed
Prrex glass, equipped with » €Qlter to remove
particulate matter,

522 Alr-cooled condernser or equivalent.
To ramove any excess molsoure.

52.3 Valre, Needle valve, or cquivanlent, to
to adjust dow rate.

324 Pump. Lealk-free dlaphragm type, or
equivalent, to transport gos.

5.2.5 Rate meter. Rotameter, or equivalent,
to messuse s fow runge from O to 1.0 liter
per min. (0.035 cim).

8.2.6 Flerible bag. Tedlar, or equivalent,
with o capacity of 60 to 90 liters (2 to 3 fL7).

! Mentlon of trnde nnmes or specific prod-
ucts doea not congtitute endorserment by the
Enviroamental Protectlon Agency.

Leak-test the bag in tkhe laboratory bhefore
using by evacuating bag with a pump fol-
lowed by 8 dry gas meter. When evacuation
is compiete, there snould be no flow through
the meter. -

52.7 Pitot tube. Type S, cr equivalent, at-
tached to the probe so that the sacpliag
rate can be regulated prcocrtional to the
stack gas veloc:ty when vtelocity is varyizg
with the time or & sample tTaverse !3 cao-
ducted,

5.3 Analysts (Fgure 10-3).

53.1 Carbon monozide anclyzer. Nandlsper-
sive lnfrared spectrometer, or equivalent,
Tnis instrument should be demorns:irated,
preferably by the manufacturer, to meet or
exceed manutfacturer’'s speclfcaiions and
those described in thls methed. )

332 Drying tube. To contain approxi-
motely 200 g of silica gel.

5.33 Cclibretion gas. Refer to parzzraph

~8.1. ’

53.4 Fllter. As recommended by NDIR
maDdufacturer.

TAIR-COQUID CErDINSER

procd 10 AncLrzER
E (o
fﬁ
FILTER (GLAIS wORY N
Y

Figire 100, Contimeomus Corpdiag toin,

Kigue 107, o ausa gved Immiing vaa.

53.5 CO, removal tube. To contaln approxi-
mately 500 g of ascarite.

5.3.6 Jce water Dath. For ascarite and slllca
gel tubes.

53.7 Velve. Neecle valve, or equlvalent, to
adjust flow rate

53.8 Rate meter. Rotameter ot equivalent
to mieasure gas flow rate of O to 1.0 liter per
min. (0.035 ¢fm) tarough NDIR.

5.3.9 Recorder (optional;. To provide per-
manent record of NDIR readinogs.

6. Reagents.
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8.1 Calibration gas:
of CO {n nloozen (}{
prepurided grade or N
tionai concsawrations
mately to 60 percent a
span concentration s-
wae applicable source
The callbration gase
the msnufacttIer 0
¢f the specified conces

8.2 Silica gel. Indica
orted at 175+ C (3477
6.3 Ascarite. Comme

. Procedure. - —

7.1 Sampling.

7.1.1 Continuouy
equipment as [Se¥al gal
sure a.l connectlons
probe in the 3tack a’
purge the sarmpling
lyzer and Dbegln dra
analyzer. Allow 5 =
to stabllize, thea Tec
ing es required Dy <o
$7.2 and 8). CO; co
determined Dy using
grated sample procec

Location coemmcama-
TeSt ce e —————
Pl N . R ——
Operatol e e

8. Calculation—Cco
monoxide In the stack

where:
Ceco,,,., =conce:
Ccogpa=concs
bas:
Feo.=volu:
cin
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8.1 Calbration ¢ases. Enown concentration
¢f CO In nitrogen (N;) for astrwenent span,
prepurifed grane of N,y for zero, and TWo pddi-
tioaal concentrations corresponcing approxi-
matsly to 80 perceat and 20 percent span. The
span comcentratlon shall not excesd 1.5 times
tne applicable sowrce perormsance standard.
The calibration guses spall bs certified by
ths manulacturer to be within =2 percent
of the specified concentration.

{afe ]

7o 10-1. Aneriical eomirm e,

6.2 Silicc gel. Indicating type. 6 to 16 mesh,
drted at 1T3¢ C (347 F) for 2 hours.

6.3 .iscarte. Cornmercinlly avallable.

9. Procedure.

7.1 Samphng.

T7.1.1 Continuous 3sampling., Set up the
equipment as shown In Flgure 101 making
sure &ll connections are leak Iree. FPlace the
probe ir the stack at s samplng polnt and
purge tho scmpling lne, Connect the ane-
lyzer and begln drawing sample into the
analvzer. Allow 5 minutes for the system
to stakbllize, then record xhe snalyzer resd-
ing as reguired by the test procedure. (Ses
7.2 and 8). CO; content of tho gas may be
determined by using the Method 3 Inte-
grated sample procedure (38 TR 24886), or

App. A

by welghing the ascarite CO, removal tube
and computing CO, concentration from ths
gas volums sempied and the weight galn
of the tube.

7.12 Integrated sampling. Evacuats ths
flexible beg. Set up the equipment a3 shown
tn Figure 10-2 with the bag disconnected.

lace the probe (o the stack and purge the
sampling lne. Connect the bag, meking sure
that all contections are leak (res. Sample 8t
& rats proportonal to the stack veloddty.
CO, content of the gas may be determined
by using the Method 1 intsgrated sample
procedures (38 PR 24838), or by welghing
e ascarite CO, removal tube and comput-
lng CO, concentratlon rom the gas volumsa
sempled sd the welght galn of the tubs. |

7.9 CO Anglysis, Assemble the apparatns as
shown ilm Flgure 10-3, calibrate the lnstru-
ment, and perform other required operstians
g9 desczibed o psragraph 8. Purge anslyzesr
with N; prior to totroducsion of each sampla.
Direct the sample stream through the lostru-
meoent (oF the test period, recorging the resd-
ings. Check the zerw and span again artey the
test (o pasure that any drift of mellunction
is detected. Record tha sampls data on Table
10-1.

8. Calldbration. Assemblg the spparatus ace
cordlng to Figure 10-3. Ceperally on {osizu-
ment requires 8 warme-up period beflore stae
biltty Is obealned. Follow the manulacturer's
instruaceions for specific procedurs. AllOW w
minimum thme of one hour for Werm-up.

. During this time check the sample candle

tloning apparatus, | e, Qlter, condenser, dry-
ing tube, and CCy removal iube, 1O ensure
thetl each component {8 im good operncing
coudition. Zero and celibrate tho lastrument
acoording to the mapufacturer's procedures
using, respectively, nitrogen and the callbra-
tion gasen. -

TarLs 10-1.—Field datg

- Comments:

Clock tims

Rotameier setting, lters per minuie
{cubic feet per minute)

9. Calculation—~Coneentration of carbon monoride. Calculate the concentration of carbon

moncxide in the stack using equation 10-1.

CcOpnon = C‘:DNDXH.KI = feoy)

where:
Ceo
Cro

reaak

KDIR )
basis).

Fco,=volume fracticn of CO; in sample, {.e., percent CO; frem Orrsat analysis
2 v ysi

divided by 100,

equation 10-1

= concentration of CO in stack, ppm by volume (diy bsasis).
=concentration of CO measured by NDIR apalyzer, pprm by volume (dry
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ADDENDA

A, Performance Specificctio

Rangs (minimum)
Output (mdnlmum) wreccveacana ————————
Mialmum detectable sensilivitFemncccancann
Else time, 50 percent (maximum) oo vaoan

Y¥:ll time, 90 parcent (MaXiMUM) ccmacacaas
Zoto dxify (maximum) .. -
Span arilt (maximum) .

Preciston (minimum)
No’ 8 (maxinum)

Linearity (maxtmum dev!;thon)-..---..-..--
Iaterference rejecion ratio

ns for NDIE Carbon Monozide Analyzers.

0-10C0ppm.
0~-10mV.

20 ppm.

30 seconds,

20 seconds. —

104 in 8 hours,
109 in 8 hours.

=+ 2% of tull scale.
= 1% of full scale.

2% ot tul] scale.

CO~1000t0 1, H.0—500 to 1.

3. Deftnitions of Performaence Specifica=
1vmas,
‘njee-Tre minimum and maximum
m oi.arezient limits.
Quiput—Eiectrical stgnal which {3 propor-
“ional to the measurement; intencad for con-

naction to readcut or data processing devices. -

Usually expressed as milliivolts or milllamps
full scals at a given impedaxnce,

T'ull scale—The maximum measuring limit
Tor 8 given racge.

Mintmum  deteciable sensttivityp—The
smallest amount of input concentration that
can be datected as toe concexztration ap-
proaches zero,

Accurcey—The dagree of azreement_be-
tween & measured value and ths true valus; .
usually expressed as -~ percent of full scale,

Time to 90 percent response—The tims in-
terval from a step chapge In the {nput con-
centrallion ad the instrument {nlet 40 a read-
ing of 80 percent of the ultimate recorded
concentration. .

Rise Time (90 percent)—Tho interval be-
tween {nitisl response time and time to S0
percent response afier a step {ncreass {n the
inlet concertration.

Fall Tirme (90 percent)—The interval be-
{ween {aitial respounse time and time to 90
percent resporise after o step decreass (0 the
inlet ccncentration.

Zero Drife—The change in {astrument out-
put over ‘a stated tlme perfod, usually 24
hours, of unmadjusted conttnuous operation
when the {nput concentration {s zevo; usually
expreased as percent full scale,

96

- Span Drift—=The changs in {nstrument out-
put over a statad time period, ususily 24
hours, of unadjusted continuous operaifon
when the Inpu: concentration is a stated
upscale value; usua.lly expr‘ssed. as perscent
ull scale,

Precision—The degres of asreemen: be-
tween repeated measursments of the same

- corcentration, expressed as the averags de-

viation of the single results Zrom the msean.

Noise—Spontaneous deviations from o
mean output not caused by iaput concen-
tration changes.

Linearity—The maximum —devistion bae
tween an actual {nstrument reading and the
Teading predicted by s straight lice drawm
between upper and lower callbration pointa,

METHQD 11=~=DETERAINATION OF EYDROGEN SUL~
TIDE EMISSIONS FROM STATIONARY SOURCES

1. Principle and cpplicability.

1.1 Princtple. Eydrogen sullde (Z.S) v
collected froz the source {n a series of midget
impingers and rescted with alkaline cad-
mium aydroxide [Cd(OH),] to form cad~
mium sul8de (Cd3), The precipltated CdS
13 then dissolved in hydrochloric actd aand
absorbed-in a known volume of lodine solu-
tion. The fodine consumed l3 a meazurs of
the H.S content of the gas, An impinzer con
taining hydrogen peroxide is included %o re-
mave SO, as an interfering species.

12 Applicability. This method is applica~
ble for the determination of hydrogen sul-
fide emissions from statiopary sources cnly
when specifed by the test procedures Zor

Chapter -

datermining compliance vn.:h o
performance s:a.nda:u. “
2. Apparats, o

2 1 Samaling tredn, 7 it

211 Sampiling line—6- 0 T-C
Tenon‘ tubing to conhect sarm;
sampling valve. with provision.
to preveat cozdens=ation: A pr
‘ng valve prior to the Telox =
ms7 bhe required depand.:.::g
stream pressure.

2.12 Immpingers—Five mld
each with 30-rnl capaelity, or eq

2.13 Ice baih contginer——To
sorbing soiution 2% a conslant &

2.1.4- Silica gel drying tube
pump and dry gas mecet.

2.1.5 Needle velve, or equitale
steel or other corrosion Tresistasn
adjust gas fow rate.

2.1.8 Pump—-Leak ree, diaph
equivalent, to tralsport ges. (
12 sampling stream uzder posii:

2.1.7 Dry ges meter—Sulcle:
to measurs sammple volume w K
cent,

2.1.8 Rcie meter—2otamater, ¢

-~ ~-.:

. to measure a fow rata of 0 tc

minute (0.1 0/min).

' 2.19 Greduated cyiinder—235

2.1.10 Borcmeter—7T0 essure
pressure within =25 mem (0.1

2.2 Sample Recovery.

22.1 Sample contziner——3C0-x
pered lodize flask. ’

222 Pipeite—50-m] volumetl:
© 223 Beazkers=230 ml. -
© 224 Wash boltle—~Glass.

23 Anclysis. ’

2.31 Flask-I00-=1 glass-sio;
ﬁa.s&:.

22 Buretie—One 30 ml.

2 3.2 Flask—12S-mi coxlical,

3. Beagents. Lo

8.1 Sampling.

- 3.1.1 Absording 3olutian--c:.
droxice (Cd(OH),)—Mix 43 g ¢
fates nydrate (3 CdSO,.8H,Q)
sodium hydroxide (NaOE) 'm |
tiled water (K,O). Mix well. .

Note: The cadmivm hydroxic
this mixture will precipitate as

" pension, Therefore, thils solul!

thorougkly mixed befcrs using
even dlstribution of the cadmiu
3.12 Hydrogen perozide, 3 per
30 percent hydrogea peroxids
as neecded. Prepare fresh dally:
3.2 Sample recovery.
3.2.1 Hydrochloric ceid soluli
percent by weight——mix 230 =

1Mention ¢f trade names of
usts does not censcitute endorse
Enviroamental Protection Agang
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Probes, Prepared by the Culvemtr ol Windsor for the
MiosuT of e Environment, Torooly, Cadada. feb-
ruary lyvia

MrzTroD 3~0i3 ANsLTB roe CamsoN Diorpe,
OXYoLN, Ercrss 4k 19D DAY MOLECULAR WElOST

1. Principle and A pplienbiltty

1.1 Proelpis. & gas sample s wttractad rom s stack,
by one of iba (ollowing meloods: (1) ungle-coint, =0
sampling; (2) single-potnt Int~grlod mmplng: of 3)
MLU-po{al, 1nledTated MmadUoL. The gas sample
analyied [0f percant casrboa dloude (COy), parcent o1y~
£ea (Oy). and, U neceasmry, peroent carpon moooride
(CO). U n dry molecular weight detarmunoddon 5 o be
muoda, eithdr 2n Ucmior 8 Fymite | analy tar may be used
far 138 a03yae: (Or wLcesy aif of emUSBO0 rate correcuon
(actor determinulioa. an Orsst soslyter must be wsed.

12 Appacabully. This metdod i3 soplhcable ior de-
terminlng COy and Oy concentrations, excess sur, and
dry mowtlar weight of 6 sample UNM & g8 SUvAmM K &
Wustl~0el combusiion procest. The medod Tar aso De
20pUcsDis LooLthar “rocesses & hare It ras Deeo dearmiinsd
that compounds other waaa CJy, Oy, U0, aad « v
(Ny) are uot prosent o concentradons sulciant (o
atfect the resulta,

Utner meliods. as wall 33 nodiicntions Lr the proce=
durs described hermin, are 8130 applicavie for e or aud
af the aDOve datermunaiony. Exsmples ol eoific Dald~
ods aad modiienuons (ncluge. (1) 4 THUT-POIOt samp=
Ung method nang an Umal ansly:er Lo samalyee (ndk=
s1dual b samples ootuned ot caen coiwst: '2) 2 melhod
wieg C0O;or O:and sloiciuoorelne calcuaLOAs WO intare
mine dry Tolecular weight ood excess w13 ooNqning &
value of 0.0 (or dry motecwar waght, (a Heu ul sctual
Medsursmecly. {or Processas bUrning Nalurss (a3, coal, or
oil Thess methods and m1ilcatons may be used, but
are subject Lo the approval of (hs AdmioisUnion

2L Apparwtus

Asg on alterzstive to the mmpling apparaius and sy
tems describ=d herein, other sampbaog systems (e.g.

Jlguid displocement) may Do used provided sucd SYLems

are capable of obtaimung a repre=eGlalivs samp:e and
TINtaLNing a CONSant SAmMPuny tate, and are oloer™se

capable of yielling scceptable rasulta Use of sycx
Systems 13 subject 10 (he approval of (he Admicrsunteor.

2.1 Greb Samolinog r Figury 3-1}.

2.1.1 Prode. The probe snould be msde of stanless
swel ot borosuienle plass (ubuR and showd Do squipped
Wwilh a0 :0-81ack or oul-4lack (Uter Lo rAmove paAni.cululs
malter {a plug of glass wool 8 sat,{sctory {oc this our-

‘posa). Any othar materadl toert o O, CQy, CO, and Ny

and rasistant to lemperaqurs at sampilcg conditions may
De used for the probe: srampies of such matarial are
alwminum, copper, quari glass and Tedon.

L1.2 Pump. A one-way squeets oulb, oc equivalent,
{3 used (o trecsport the gus sampe to the agalyter,

2 Integraced Sampliag (Figure 3-2).

21 Proba A probe such aa that described 13 Sectioa
L sultone

[ EIE)

2

! uleadon of trade names or specific prodocts does not
constitute endarsemungt Dy We Eovirnomentad roceo—
Do Ageacy.
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PROBE
FLEXIBLE TUBING

R

e

N FILTER (GLASS WOOL)

-T0 ANALY(ER

SQUEEZE BULS

Figure 31. Grab-sampling train.

RATE METER

\‘_

VALVE.
SURGE TANK Iyl

AIR-COOLED
CONDENSER

PROBE
o
\ PUMP
FILTER
(GLASS wooL)
: . auicK msconnzrr—ogg
VALVE = e

BAG

/

Figure 3-2. Integrated gas-sampling train..

RIGID CONTAINER
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222 Coundenser. An alrcooted or water<ooled coo-
donser, or other coaderser that will aot rrmove U
C0s, CO, 30d N1 may be used Lo remove wxcem molsture
which wouold intar‘ers with e operalion of tos pump
sad Sow metar. - e

223 Vaive. A needle vuive is ceed to adjust sample
g dow tata. .-

2.2.4 Pump. A ‘eakdree. disphracu-typs pamo. of
suivalant, |y used L3 Lransport sampis aas o the flexible
bug. Instali & small surge taok becween the pumd and
rls meler o siiminale the pulmilon edwct of e dise
phrazm pump on the rotamecer,

125 Rate Meter. The rotametar, or oquivaient nis
moter, nved showid be capabie of meastring Jow riie
W within 2 percent of the selected lldw rate. A Jow
rate rangs of SOU ta 100U emd/min 13 suzzesied,

22.8 Flexidla Nag, Any leak fre pinsiic o 2., Tedias,
Mylar, Tedon) or plasticcoated aluminrum ' +.¢., slumis
nitad Myisr) bag, or awithient, RASINZ & capacily
mnistant with the sclected Oow rate and lime icagih
of tae test ran. may be sed. A capacity in tbe mange o
£5 1y ) Uter L3 sugmested.

Toleak-check the vag, connect I3 10 3 WDlar mano ™etar
and presmunze the bug o 3 to HWem H:0 (2w 4in. He).
Allow W stand for 10 miuutes. Any displacement In the
waler manmreter 1adicates 8 leak. An alternative leak-
eheck masthod 13 to pressurize Lhe buz to § 1o 10 cm B0
(210 4 1o D10 and allow %0 stand overnight. A Colsted
bax (ndicstes u ieaa.

227 Prescire Gangs. A watsr-fiiled U-tube manom-

srar, or squivalent. of about 23 @ (12 in.) i3 ed Lz '

the Jexibie bag isAX <heck.

228 Vacuum Cauge. 4 Merury msanometer, ot
squivilent, of at Laast 7 mm Tig (W0 in. H3'is nsed for
e s pling traun laak-check. i

23 Analysis. For Omat and Fyrite arlyzer main-
tanance snd operation procedites, lallow tie instructions
rcommended by the masulxturer, ulleay otherwim
spacified hermin, ’ .

2.3.1 Dry Molacular Weigtys Detarmunacion. An Orsab
analyzer - Tyrita t7De cODLUITHO $3s Analyzar may be

%32 Tmisdon Rats Corre 2:na Factoe or Exceen Alr
Determination. An Orsst susiyrse cmass be used, Foe
{grenier than
15.0 perceut) concenr.iing<, \We measuring buretts of
the Oreat must =av. a2 lcast 0.1 perceat subdivisions.

3. Dry Aloleer ior Weight Determinazion

Any of sbe threa ssmpling and analytical proceduros
descnoed Delow msy be used for determuining tbe dry

molecuiss weignt. .
31 SinglePoist, Gmb Saxpling xd Analytical
fo the duct shall eithwr be

Procedure.

3.1.1 The remplng rolat ‘
L the ccirtroid of the cowss section oF 33 & pOMt NO ciowwr
0 the wlls $538 1.00 =2 (3.3 1% ), Uunlass otherwise spaciiud

tizht snd leai-ree. il 33 OTat aoalyzer i3 used. L1 s
epmmend «d toat tSe aralyer be leaked<cbeckad by
following toe procednss io Section 5i bowsve, s leaks
check 13 opnional

3.1.3 Place tue prode io the smck, with the tpof the
probe pasizioned At tae sazipling poiot; durge the saapt~
iug lina. Draw s sample in0 the analyzer sad Lmme
dintely analyze it for percent COv80d parcent Qi Detate
migs he percentage of the g83 that 13 Ny snd CO by
subtractizg the sum of :be percent CO130d percant Os
from 109 percent. Calculsta :he dry molecuinr weight 3a
indicated in Section 8.3

3.1.4 Repeas the sampling, analysts, sad calculation
procedures, until the ary moiesular ~eigats of any thres
£rab samples didet -um ibvir mcan Dy vo mocs thaa
0.3 g/g-moia (0.3 th/Ab-xole), Average these three molee~
ular weizhts, sg. report the results to the nearest
0.1 g/g-mole (Ib/Ab-role). .

32 Single-Point, Lntegrated Sampling and Analytical

Procedurs.

247 The sazpling point tn the duct shall be located
ssepeciled in Section 3.1.L .

322 Lesk<check (opiional) the Bexibls bag as Ia
Bection 218, Set up WS¢ cyuipment as shown ia Figure
¥2. Just prior 10 sampling, iedZzcbeck {optional) the
train by piacing 8 Yscuum fsuce at the coodensar inlet,
puiling 8 vacuum of st least 250 mam Hz (10 is. Hg),
plugring the outlet at the quick disconnect, ead then
turning 02 the pursp. The vacuum $7oild remain stable
for at least 0.2 niznute. Evacuate the Lexible bag, Connect
the psobe and (iocs it ia the s1ack, with the tip of the
probe posiuioned i the sarapling prial purye (De sampi-
irg line. Wext, connact the bzz ond make sure that all
conneciions are tighs und leak ee )

323 Ssmple 5t 3 constant rate. The samoling run
saould be simluancous with, and for the same total
isrgid of tizne a3, the polliutant emission rate detarmine-
ton. Toileytion of a2 least 30 Lters (1.0 (t)) of sample gas
is recomn:-dad: howwver, smaller volumes may
collrcted, if desired.

3.2.4 Obtain one integrated ftue gas sample during
each pollitant emission rite determination. Within 8
rorgs after the sample is tuken, snalyze it (or percent
(‘0 and percent O using ewwner an Orsat analyzer or a
FyTitetype combustion gas avalyzer. if an Ursat ana.

igser 15 usad, it is recommended that the Orsat leak-
(rack daarribed tn Section 5 be perfurmied bLefore this ~

determunation: however, the chek pL:enal, Deter-
mipe the percenioge of the gas that - Naar CU by sube
U ung the sum of the percent CO wid perceat O3

RULES AND REGULATIONS

from 100 pervent. Calctiste the dry molecular weight se
tncicated in Secton A 3

3.235 Reprat the analysls and aalculation procedurm
cnul e indintdual dry woleculsr wagbts lor any thres
snalyses diller (row their Ciean by no more than 03
g'g-mols (03 15Ab-mole) Averite them thres tooleciiar
wetghts, and report (he resuity Lo the nearevt 0.1 £ g-Moke
(0.1 1b/ib-tmole).

1.3 Mult-Poiat, La: ted Saziplicg sad -
Hul tegra plicg Aodytead

331 Unless otherwisa specified Dy the Adminis.
trator, s mimimam of eight traverse polntd s3al ¢ Lsed
for ciroular stacks having diameters lesd then 0.5) m
(24 ln.), & minmmum of nine shall be ased {or rectacgular
stacks having eqaivelest dlamelers less than 0.61 =
(24 10.). snd a unium of twelve raverse powots shall
be ased ¢ all other cases.. The traverse pointy snall be
locatad sccording o Method 1. The tse of (awer powcta
{3 subject to spprovel of the Admunistrator,

13.2 Follow the orcedures outlined {8 Secticns 322
through 2.2.3, ezcept ioe the (olgwing: Uaversa all mm-
pling poinis and smnpie st each point lor an equal lsogth
of time. Record sampling dsts as sbown in Figore 33

4 Emisslon Pale Correction Focar or Escess AP Detan
“wraalion

Norr.—A ¥yritetyDe combusdoa ras analyzer ia oot
{af asommt ML OF STUITION [ALs COIT=CUON [3ctoe
Qolas aoproved by ths Adounrtralior.
U doth persent COv anid percent Os are measured, the
acaiyucsl rwalts of any of the three provmioren given
;h:c;:naymb-um {oe amculauag the dry moiecalar
Eac3 of the three procedores baiow suall be ased only
when specified 10 80 sDplicadie subpart of the taadards
The 34 0f thege procedurss (OF Other DUrTOdes DU have
Heelic pnor soprovel of the Admunustrator,
41 SioglePowat, Grab Samplng asd Jdoaiyticsl

411 The smpling point tn the dact shall efther be
8t the cencroid of (Ne Cruas-ssclion OF 8L & Dottt DO closer
1o the walls thar 1 0N @ (3.3 {1), Goless otberwim ol
by the Admiiustrater.

412 8¢t up the equpment as shown In Flyurs 3-1,
maging sure skl connections ahesd of the analyter wre
t3bt and leukdrea. Lask<osck the Qrmt soalyier ao-
cordiag to tie procsdures deenbed in Section 3. This
laagcosck is mandstiory. .

TRAVERSE

TIME
: PT.

a

1pm % DEV.3

AVERAGE

1]

% DEV = (

-Qavg
Tovg ) 100

(MUST BE <10%

Figure 3-3. Sampling rate data.

4,1.3 Ploce the Probe in the stack, with the Up of the ~

probe positioned at the sampllog point: purge 1De s~
pliog line. Drsw a sampie into the saalyzer, For emission
rste cocTection (sctor determiination, LUmmedistely anms
lyta the sampia, a3 outlined 10 Sections 4.1.4 u:dyd.l.s.
for perceat CO: or percent O, If excess clr is desired,
proceed a3 {ollows: (1) Lmmediateiy scalyze the samDie,
83 in Sectlons 4.1.4 and 4.1.5, for percent COs, Oy, and
CO: (2) determine the percentage of the gas that is Ny
by subtracting the sum of the percent COs, percent Ox.
and percent CO Uom 100 Dercent: sad (J) ciiculsts
percent excess air as outlined in Secticn 6.2

4.1.4 To encure complets Absorption of the COs Os
or U spplicable, CO, make repested Dasses through ek
absorbing solution antl two consecutive resciogs are
the samms. Several passes (three or {onr) sbould e =ade
beiween readiags. (If coostaat readings csanot be
obtained after thece conlecutive reaciags, repiscs ths
absorbing solution.)

41.5 After the snalysis is completed, leakcheck
(maadatory) the Orsat analyzar apce aain, 88 described
In Secuon 3. Far the results of the snalysis to be vaid,
the Orsat stalyzer must pass this leak test before and
altsr the analysis. NOTE.—~3ince this siagle-poit. grab
sampling and analytical procedure is normaiiy conductad
{a conjunction with s single-point, grab samping sad
analvtical procedure for 8 pollutant, only oae aaalysis
is ordinarily conducted. Therefore, grest ¢are must bs
taken 10 obtain s valid sample and analysis. Althouga
in most cases only COyor Oy 3 req . it 1S recome
mended that both COs snd O: be measured. and toag
Citation 5 in the Bihliography be used to validats the

anglytical data. .
4.2 Single-Foint, Integrated Sampling and Ansly=ical
Procedure

4.2.1 The sampling point ia the duct sball be locai~d
as speciliad in Section 4.1.1,

42.2 Lenk-check (mandatory) the €agilis baz 35 i3
Seciion 2.2.8. Set up Lhe equipment as showr (L Figuse
3-2. Just prior to swnphng, leak-cheed (mandarery)
trzin by placing 3 Furunint aues at the codenser ol
pulling a wacuum of nt least 230 mm Hg (10 w. U,
plugzing the cUilel ut the quuck discozaect, sMad Wded

toroing of the pump. The vacoum shall remain stable
fue ot lenss 0.5 unata, Evaccats e egible bag. Coa-
nect the probe and place it in the stack, Mth the tpof the
pPeobe positioned st e samplng poigt; purye the sam-«
sling Loe. Next, coanect the bsg and make stre thal
all eonnecjons are tizht and leak free,

4.23 Eample 8¢ a constant rate, of ay specifisd by the
Admisistraor. The samplng run must be simnlianeous
w1th, and for the same total lengzh of tlme as, the pollut-
ant emusion rate determinagion. Coliect st laast 20
Liers (1.00 13 ol sample gas. Smaller volumes may be
collected, subject to approval of the Adminisrutor,

4.24 Obdtun one integrated fus gos sample during
each pollutant emission rate determioation. ¥ or ethisswon
Ta'e chTRCHON factor deterrninstion, analyte tie mmple
wiin 4 hours after {t is takeo for percens CO1 oY percent
01 {as outlined in Sectons 4.2.5 through 4.2.7). The
Omxat-apalyzer tust be feak<checked (fee Bection 3)
Yafure the anaiysis. Ll escoess sir s dasired, proceed as
follows: (1) within 4 hours after the sample is taken,

Fze it (a8 in Secticns 4.2.5 through 4.2.7) for percecst
COs Oy, and CO: (2) cetermnine Do percvatsge of the
zas that 1s Ny by subtracting the sum of the pereent COr
percect O, asd peroeat CO {rom 190 pertent; (3) i
culste parvent exless air, a5 outlined ia Sevtion 6.2,

4.2.5 To enstre compiete absorpton of t3e CO;, Oy
orif applicable, CO, make repeated pikses through esca
atmrticg softtion antil two 2onsccutive rradings are the
waze. Several passes (thres cr four) siowid be made bes
Lvwesan resdings. (U constant reacings ¢annot be obtained
alter :::;n cocsectiive rradings, replace the abiorbing
salutis

Al..':.ct Repeat the acalysis antll the following criteria
we Tell

231 For percent COs, repeat the smalytical pro-
nt1l the crsults of any throe soaivses diler by no
2 ia) 0.3 percent by volume wien CO1 » greatec
repeent 0f 0b) 0.2 Uefoeat by valume when CUs
an of equal to 4.0 Drrceal, ATerage the thrre acs
s vaiges of percant COy and neport the rasulc
zearsst 0.1 perrent.

243 Forpercent O:. repeat the snalvtical procedinre
Se Tesi.ts Of 3AY tAre? 34 S GLZer Dy 00 fucre
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thin A 0 (ercent o9 volume when Ca 15 less thang 150
perertnr o) QL2 pereent Dy volume w2e0 U: 1S qrester
080 15U ferront. Avorige (28 Lnree seceplabie vaines of
~arcent U: 30d report (he resuils Lo Lhe Dewrsst Q.1
percent, - -

{2.4.3 For pereent CO, repest the analyCeal Drooe
dare until tos resuits ni any three Anal7sesd ider by no
more thaen 0.3 percenl. Aversze t0s Lhrre accenlabie
vaiges of percant CO snd report LDe resiiiss (o LD Denrens
0.1 perceok

4,27 Alter the analyms {s completed, 'smk<check
imandatory! the Orsal analyzar once azaig, as desrnbed
10 a~tion . Forthe resuiac{theanalysigto oe vahid, the
Qrral 3AAITZEC MUST 08s3 this leak test oelore aad alter
the anuiysis. Note Althuugh w most Listanced ondv C Oy
or U3 13 requared, 12 is recomimended that both CO» and
[oX% -] wured, and that Cltauon $1n the BibLograpay
be ased 10 Talidats Lthe analytical dada.

43 Mait.-Point, Iategrated Sanpnng snd Anslytical
Procouurs,
4.3.1 Lcth the mimmuam number of camplicsy poiats

and tne samplng polot lovation $nall be ad specihed n
Sectiou 3.3.1 of thus mathod. The use ui Jewer poines thag
specilied 4 xibject Lo Lhe approval of the Adminusrator.
4.3.2 Tolow the procedures outiiaed 1n S=euons 422
thmugh 4.2.7. except for tbe WLllownng. Travere all
samounz points aod xmple al sach point for an equal
lerzth of Limne. decord smpling dats ag 3hown in F.qure
3. -
3, Lcax-Cheek Procedure fur Ovsas .4nalyrers

Movine an Orsat anal vzer frenagsntly cagses {t to tmk,
Therelere, ao 2rsat poadveer showld be theruelily leak.
checked 2n sits belure (he fiue gas sampie tx nlrmdiicrd
1040 11, T uc procedure fur leak<cbeviung 1o Orsat anayy Zes

L

5.1.1 Brniag the lquld 'evel 10 each pipetts up to the
relerecew DK on Lhe capllary tuding and then close the
pipetie slopcock,

5.1.2 Ra>e the leveling bulb suMwuently to bring the
corfining hywd meniscns onto tae gradusted porugu of
e burstte and then clove the manfoid STOPCoCk.

3.1.3 Record the mealscis posiuon.

5.1.4 Dbgerve tha Lleruscny Wt e buretis aod the
Ncuid leval (o the pipetie for Movement over the Dext 4
muantes.

£.1.5 For the Orvat analyzer to pass the leakcheek,
two conditions must be met.

5.1.5.1 Tha Lquid lrvel in ench pipette must not {oll
below ihe bottom of tbhe capiulary itubing dunng thus
fmunuteimrarsal, -

5.1.5.2 The menisctyin the burette must oot changs
by more than 0.2 i duipg LS ¢ unetalnierval.

$5.1.6 I{the analvrer(ails the lcak <Onek procedurs, ali
rubber condectons 30d stopec®s should be checked
anultdecausa of the leak isidentined. Leaking stopeocs
must be disassembled. ¢leaced. and regreas~d. Leabng
rabber counections must be rephaced. After the snatyzar
i3 reassembied, the leak-check procedure must Le
repeslend,

RULES AND REGULATIONS

6 Caloulatrons

&1 Nomsoclture.

My Dry moiaculir weight, 3/g-mole (ib.lb-mols),

“hEA =Peroent excass air. .

oC 01 Perceut COy Dy voiumae (dry basis).

L0 = Perceat Q1 by volume (dry basis).
G COmPercany CO by volume (dry oasis).

Vovim Percent N3 by volume (dry buns).

U.Z% = Rado of Oyt Nyio wr, vov,

Q.2%0m Moiecu'r werzntof Nyor CO, Uvided by 100,
Q.2 = vowecumr werznt of O: Gvided by 100

0. 440w \lolecwiar weiahl of CO: divided by 100,

6.2 Parcent Excesa A, Calculate the perceal excess
ar Gf applcable), by wabsutuling the appropnsia
values of percent O:, CO, aid N:{oblaucedrom Secton
+.1.3 or 4.2.4) nwo Eyoatian 3-1.

. ' 0,~0.55.CO
- - A e
kA [0-204%,\‘,(%%—0.5%00)]‘°°
Eqnation 3-1

Note.—The ~uation above aswimes that ambieat
a1r i3 used ay the source of Oy and t:a¢ the fuel dows oot
contain appreciable ugounts of N (as do coke oven or
blast farmace quses). For those cagms when appreciable
amounts of Ny are preseut coaf, ou, Jod nacaral yas
do DOt conlRla apprecianie amouvots ol N¢ or when
viygen enrtchmeni (3 oeed, sitermate methiody, mbjet
to Jopraval of the Adminutreor, ire renuised.

6.4 Dry Molecuiar Weight., Tse Sguaion 3! ta
calcuiaie the dry ‘Solecolar wmznt of (Qe JWrk gy

Mool H0\C 00 +0320UT0.) +0. 0N+ CO)Y
Equatdon 3~2

Notr.—The apnve cnualion doss not consider argon
tn o (about 0.9 percent, moleculir weight of TT.7),
A Degallve ervor o aboul 0.4 percent 13 introdaced.
The tester moy opt to includa argon 1o tSe 1nalyyis nung
procedures suDject to spproval of the .\dmigusator.
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METE0D +—DITILMINATION 0F Mowrcy,
OV STACK Gasxy ™ Coary

1. Prineipis and A pplcosisy

1.1 Principle A cas sunple is extractad 3l 3
rols {fom Lhe sgaTTe; MOI4CUIe LY MmO Y™ (rom (g4
ple stream ond dJdelermuoed etbaer 'dnmﬂnmw
gravunetncady. 7 %

1.2 Appheshdity, This metbod b soplaably
detefTIIING (he Murre coatent of stack gag  * t

Two procedures we wivern The frs g relay
method, jor accunite Jetermunaiinas of mostnre leh
1mcl a3 are aecvded (o culeulite emusaon Jaw, 'vﬁ“
second 13 an spproummalon method, whjeh Ort.m‘d.
eSUEALes 0f percenc mowTure to aidn acung L\O(Inu:
amplog ruted paoc to & polurant emuisaon [ Y
roent ruil. The opproumation cethod deser e bemg
is ooly o sagxesiad approach: sliwnalve meagy i
8pEroIunallal the mowstare rontent, ¢ o., drng yw
wal bulb=!ry bulb terRoinues. wodensayon |'Pt|l|‘lll|nﬂ:
stor hhomeric calewlatrous, previcus expeneace, g,
are also acceptabla

The referenen method i often conducts] N e
misly with a poilutaat fousina measurment mun, whyy
11y, ealculation of pereeat Loinsue, pulivani anlimi
rate, efa., fue (he fun aholl De based upon the rauyy
the reference muthod o ils equividens: thegy valvitlang
slisdl Dot D¢ busel upou Lhe renisits of the wppsoKiniliy
mewno-), unless (he apEM UMBLIOO meLand 1y o, |
the musfacuoa of the Adminstrator, U.S, Environge.
tal Protecting Ageney, 10 be earwnle of vielding raay
wthin | percent 1T:0 of the teiereice quhod.

Nott.—The refermive metnod may yiekd cuestonil
resils whan 800uUsd (0 33LuRLd g SUeany o i
Streams ihat cvatan walvr dranetn Thereiurs, why
thase conditions exlst or arm sipactad, a second oy
munadou of the mousture contend >nali bw made imy
taneous|y with tha releremce mechod. as Lidows: Alam
that the 7as stream L ~alirated. AtDeh o temperoy
sonsof [CApable of meamtring o «1° C 1™ F)l oty
re{erence @Mathod probe. Mensice (he sk gas teapns
tire at eswh averse puiat tsec Section 22.1) durng i
reference ruethod ruver™: calculate the averaqe yay
Fas emparature, Next, determine tus mowsmure frows
age, either by: (1) v=ng a peychrometne char wd
making appronniats romectons U stack presus o
ciiferent trom toat of (he chart, or (2) uwng ‘anmnin
Yapor pressure Wbies. [n Casce where e psyenromm
chart or the satwrmuan vapor presyure tables wa nt
applicabla (bawed on cealuauion of Lhe prores, Bilemul’
mecthods, subjet o the 8pproval of the Adoulustni,
soall beo used. - -

2. Reference Method

The procedurs described in Method $ lor dstarmizity
maoisture content iy accvpladble as 8 relerenue method. |

2.1 . Apparatus. A scheamalc of the samghng
ased o thus relerence method is shown o Figwe £
All components spall be maintained and caliniy
socording to the procedure cuthaed tn Method §.
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Attachment E

Determination of Total Polychlorinated 3iphenyl (PC3B)
Emissions from Industrial, Sewage Sludge, and Municipal
Refuse Incinerators (Draft Method)



PART A. INDUSTRIAL, SEWAGE SLUDGE. AND
MUNICIPAL REFUSE INCINERATORS

1. Pripciple and Aoplicability

1.1 Principle. Gaseous and particulate PCBs are withdrawn isokinet-
ically from the source using a sampling train. The PCBs are collected in
the Florisil adsorbent tube and in the impingers in front of the adsorbent.
The total PCBs in the train are determined by perchlorimation to decachloro-
biphenyl (DCB) and gas chromatographic determination of the DCB.

1.2 Applicability. This method is applicable for the determination
of PCB emissions (both vaporous and particulate) from industrial, sewage
sludge, and municipal refuse incinerators.

2. Range and Sensitivity

The range of the analytical method may be expanded considerably
through concentration and/or dilution. The total method sensitivity is also
highly dependent on the volume of gases sampled. However, the sensitivity of

the total method as described here is about 10 ng DCB for each analytical
replicate.

3. Interferences

Excessive quantities of acid-resistant organics may cause signifi-
cant interferences obscuring the analysis of DCB in the perchlorinated ex-
tracts. Biphenyl, although unlikely to be present in samples from combus-
tion sources, can form DCB in the perchlorination processes.

Throughout all stages of sample handling and analysis, care should
be taken to avoid contact of samples and extracts with synthetic organic
materials other than TFE® (polytetrafluoroethylene). Adhesives must not be
used to hold TFE® liners on lids, and lubricating and sealing greases must
not be used on any sample exposed portions of the sampling train.

4., Precision and Accuracy

From sampling with identical and paired sampling trains, the pre-
cision of the method has been determined to be 10 to 15% of the PCB concentra
tion measured. Recovery efficiencies on source samples spiked with PCB com-

A4

pounds ranged from 85 to S5%.



5. Apparatus

5.1 Sampling Train. See Figure A-1; a series of four impingers with a
solid adsorbent trap between the third and fourth impingers. The train may
be constructed by adaptation from a Method 5 trazim. Descriptions of the
train components are contained in the following subsections.

5.1.1 Probe nozzle--Stainless steel (316) with sharp, tapered
leading edge. The angle of taper shall be < 30 degrees and the taper shall
be on the outside to preserve a constant internal diameter. The probe noz-
zle shall be of the button-hook or elbow design, unless otherwise specified
by the Administrator. The wall thickness of the nozzle shall be less than
or equal to that of 20 gauge tubing, i.e., 0.165 em (0.065 in.) and the dis-
tance from the tip of the nozzle to the first bend or point of disturbance
shall be at least two times the outside nozzle diameter. The nozzle shall
be constructed from seamless stainless steel tubing. Other comfigurations
and construction material may be used with approval from the Administrator.

5.1.2 Probe liner--Borosilicate or quartz glass equipped with a
connecting fitting that is capable of forming a leak-free, vacuum tight con-
nection without sealing greases; such as Kontes Glass Company "0" ring spher-
ical ground ball joints (model K-671300) or University Research Glassware SVL
teflon screw fittings.

A stainless steel (316) or water-cooled probe may be used for sam-
pling high temperature gases with approval from the Administrator. 4 probe
heating system may be used to prevent moisture condensation in the probe.

5.1.3 Pitot tube--Type 5, or equivalent, attzched to probe to
allow comstant monitoring of the stack gas velocity. The face openings of
the pitot tube and the probe nozzle shall be adjacent and parallel to each
other but not necessarily on the same plane, during sampling. The free
space between the nozzle and pitot tube shall be at least 1.9 cm (0.75 in.).
The free space shall be set based on a 1.3 cm (0.5 in.) ID nozzle, which is
the largest size nozzle used.

The pitot tube must also meet the criteria specified in Method 2
and be calibrated according to the procedure in the calibration section of

that method.

5.1.4 Differential pressure gauge--Inclined manometer capable of
neasuring velocity head to within 10% of the minimum measured value. Below
a differential pressure of 1.3 mm (0.05 in.) water gauge, micromanometers
with sensitivities of 0.013 mm (0.0005 in.) should be used. However,
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Figure A-1. PCB Sampling Train for Incinerators
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micromanometers are not easily adaptable to field conditions and are not
easy to use with pulsating flow. Thus, other methods or devices acceptable
to the Administrator may be used when conditions warrant.

5.1.5 1Impingers--Four impingers with connecting fittings able to
form leak-free, vacuum tight seals without sealant greases when connected to-
gether as shown in Figure A-l. The first and second impingers are of the
Greenburg-Smith design. The final two impingers are of the Greemburg-Smith
design modified by replacing the tip with a 1,3 am (1/2 in.) ID glass tube
extending to 1.3 em (1/2 in.) from the bottom of the flask.

5.1.6 Solid adsorbent tube--Glass with connecting fittings able to
form leak-free, vacuum tight seals without sealant greases (Figure A-2). Ex-
clusive of connectors, the tube has a 2.2 cm inner diamecer, is at least 10 cm
long, and has four deep indentations on the inlet end to aid in retaining the
adsorbent. Ground glass caps (or equivalent) must be provided to seal the
idsorbent-filled tube both prior to and following sampling.

5.1.7 Metering system--Vacuuo gauge, leak-free pump, thermometers
capable of measuring temperature to within 3°C (~ 3°F), dry gas meter with
27, accuracy at the required sampling rate, and related equipment, or equiv-
alent, as required to maintain an isokinetic sampling rate and to determine
sample volume. When the metering system is used in conjunctiocm with a pitot
tube, the system shall enable checks of isokinetic rates. '

5.1.8 Barometer--Mercury, aneroid, or cother barometers capable
of measuring atmospheric pressure to within 2.5 mm Hg (0.1l in. Hg). In many
cases, the barometric reading may be obtained from a mearby weather bureau
station, in which case the station value shall be requested and an adjust-
ment for elevation differences shall be applied at a rate of -2.5 mm Hg
(0.1 in. Hg) per 30 m (100 £ft) elevation increase,.

5.2 Sample Recovery

5.2.1 Ground glass caps--To cap off adsorbent tube and the other
sample exposed portions of the train.

5.2.2 Teflon FEED wash bottle--Two, 500 ml, Nalgene No. 0023AS9
or equivalent.

5.2.3 Sample storage containers--Glass bottles, 1 liter, with
TFE?-lined screw caps.

5.2.4 3Balance--Triple beam, Ohaus Model 7305 or equivalent.

5.2.5 Aluminum foil--Heavy duty.
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Figure A-2. Florisil Adsorbent Tube
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5.2.6 Metal can--To recover used silica gel.

5.3 Analysis

5.3.1 Glass Soxhlet extractors--40 mn ID complete with 45/50 §
condenser, 24/40 § 250 ml round bottom flask, heating mantle for 250 ml
flask, and power tramsformer.

5.3.2 Teflon FEP wash bottle--Two, 500 ml, Nalgene No. 0023459
or equivalent.

5.3.3 Separatory funnel--1,000 ml with TFE® stopcock.

5.3.4 Kuderna-Danish concentrators--500 ml.

5.3.5 Steam bath.

5.3.6 Separatory funnel--50 ml with TFE® stopcock.

5.3.7 Volumetric flask--25.0 ml, glass.

5.3.8 Volumetric f£lask--5.0 ml, glass.

5.3.9 Culture tubes--13 x 100 mm, glass with TFEE- lined screw caps.
5.3.10 Pipette--5.0 ml glass.

5.3.11 Aluminum block--Drilled to support culture tubes while
heating.

5.3.12 Hot plate--Capable of heating to 200°C.

5.3.13 Tefloﬂg-glass syringe--1 ml, Hamilton 1001 TLL or
equivalent with Teflon® needle.

5.3.14 Syringe--10 nl, Hamilton 701N or equivalent.

5.3.15 Gas chromatograph--Fitted with electron capture detector
capable of operation at 300°C and with 2 mm ID x 1,8 mm glass column packed
with 3% OV-210 orn 100/120 mesh inert support (e.g., Supelc0por€®).

5.3.16 Electric muffle furnace--Capable of heating to 650°C.

$.3.17 Electric oven--Capable of heating to 150°C.

5.3.18 Disposable glass pipettes with bulbs--To aid traansfer of
the extracts.
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5.3.19 Porcelain cassercle--Capable of withstanding temperatures
as high as 650°C.

6. Reagents

6.1 Sampling

6.1.1 TFlorisil--Floridin Ce., 30/60 mesh, Grade A. The Florisil
is cleaned by 8 hr Soxhlet extraction with hexane and then by drying for
8 hr in an oven at 110°C and is activated by heating to 650°C for 2 hr (mot
to exceed 3 hr) in a muffle furnace. After allowing to cool to near 110°C
transfer the clean, active Florisil to a clean, hexane-washed glass jar and
seal with a TFE®-lined lid. The Florisil should be stored at 110°C until
taken to the field for use. Florisil that has been stored more than 1l month
must be reactivated before use.

6.1.2 Glass wool--Cleaned by thorough rinsing with hexane, dried
in a 110°C oven, and stored in a hexane-washed glass jar with TFE®- 1ined
screw cap.

6.1.3 Water--Deionized, then glass-distilled, ard stored in hexane-
rinsed glass containers with TFE®-1lined screw caps.

6.1.4 Silica gel—-Indicatimg type, 6-16 mesh. If previously used,
dry at 175°C for 2 hr. New silica gel may be used as received.

6.1.5 Crushed ice.

6.2 Sample Recovery

6.2.1 Acetone--Pesticide quality, Burdiek and Jackson '"Distilled

' or equivalent, stored in original containers and used as received.

in Glass'

6.2.2 Hexane--Pesticide quality, Burdick and Jackson "Distilled
in Glass" or equivalent, stored in original containers and used as received.

6.3 Analysis

6.3.1 Hexane--Pesticide quality, Burdick and Jackson '"Distilled
in Glass" or equivalent, stored in original containers and used as received.

6.3.2 Acetone--Pesticide quality, Burdick and Jackson '"Distilled
in Glass" or equivalent, stored in original containers and used as received.

6.3.3 Water--Deionized and then glass-distilled, stored in hexane-
rinsed glass containers with TFE®~1lined screw caps.
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6.3.4 Sodium sulfate (NastA)—-Anhydrous, granular. Clean by
overnight Soxhlet extraction with hexane, drying in a 110°C oven, and then
heating to 650°C for 2 hr. Store in 110°C oven or in glass jar closed with
TFE®-lined screw cap.

6.3.5 Sulfuric acid (HZSOA)-—Concentrated, ACS reagent grade or
equivalent.

6.3.6 Antimony pentachloride (SbCls)-—Baker Analyzed Reagent or
equivalent.

6.3.7 Hydrochloric acid (HCl) solution--ACS reagent grade or
equivalent, 50% in water.

6.3.8 Glass wool--Cleaned by thorough rinsing with hexane, dried
in a 110°C oven, and stored in a hexane-rinsed glass jar with TFE®-1lined cap.

6.3.9 Decachlorobiphenyl--RFP Corp., No. RPC-60, or equivalent.
6.3.10 Compressed nitrogen--Prepurified.

6.3.11 Carborundum boiling stones--Hengar Co. No. 133-B or equiv-
alent, rinsed with hexane.

7. Procedure
Caution: Section 7.1.1 should be done in the laboratory.

7.1 Sampling. The sampling shall be conducted by competent personnel
experienced with this test procedure and cognizant of the constraints of the
analytical techniques for PCBs, particularily contamination preblems.

7.1.1 Pretest preparation. All train components shall be main-
tained and calibrated according to the procedure described in APTD-0576,
unless otherwise specified herein.

7.1.1.1 Cleaning glassware. All glass parts of the train
upstream of and including the adsorbent tube, should be cleaned as described
in Section 3A of the 1974 issue of '"Manual of Analytical Methods for Analysis
of Pesticide Residues in Human and Environmental Samples.'" Special care
should be devoted to the removal of residual silicone grease sealants on
ground glass connections of used glassware. These grease residues should be
removed by soaking several hours in a chromic acid cleaning solution prior
to routine cleaning as described above.
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7.1.1.2 Solid adsorbent tube. Weigh 7.5 g of Florisil, ac-
tivated within the last 30 days and still warm from storage in a 110°C oven,
into the adsorbent tube (pre-rinsed with hexane) with a glass wool plug in
the downstream end. Place a second glass wool plug in the tube to hold the
sorbent in the tube. Cap both ends of the tube with ground glass caps. These
caps should not be removed until the tube is fitted to the train immediately

prior to sampling.

7.1.2 Preliminary determinations. Select the sampling site and
the minimum number of sampling points according to Method 1 or as specified
by the Administrator. Determine the stack pressure, temperature, and the
range of velocity heads using Method 2 and moisture content using Approxi-
mation Method &4 or its alternatives for the purpose of making isokinetic
sampling rate calculations. Estimates may be used. However, final results
will be based on actual measurements made during the test.

Determine the molecular weight of the stack gases using Method 3.

Select a nozzle size based on the maximum velocity head so that
isokinetic sampling can be maintained at a rate less than 0.75 cfm. It is
not necessary to change the nozzle size in order to maintain isokinmetic
sampling rates. During the run, do not change the nozzle size.

Select a suitable probe length such that all traverse points can
be sampled. Consider sampling from opposite sides for large stacks to re-
duce the length of probes.

Select a sampling time appropriate for total method sensitivity
and the PCB concentration snticipated. Sampling times. should generally fall
within a range of 2 to 4 hr.

It is recommended that a buzzer-timer be incorporated in the con-
trol box (see Figure 1) to alarm the operator to move the probe to the next
sampling point.

In some circumstances, e.g., short batch processes, it may be
necessary to sample through two or more batches to obtain sufficient sample
volume. In these cases, sampling should cease during loading/unloading of
the furnace.

7.1.3 Preparation of collection train. During preparation and
assembly of the sampling train, keep all traimn openings where contamination
can enter covered until just prior to assembly or until sampling is about to
Legin. Icmediately prior to assembly, rinse all parts of the train upstream
of the adsorbent tube with hexane,



Mark the probe with heat resistant tape or by some other method at points
indicating the proper distance into the stack or duct for each sampling
point.

Place 200 ml of water in each of the first two impingers, and
leave the third impinger empty. CAUTION: do not use sealant greases in
assembling the train. If the preliminary moisture determination shows that
the stack gases are saturated or supersaturated, one or two additional empty
impingers should be added to the train between the third impinger and the
Florisil tube. See Section 10.l, Place approximately 200 to 300 g or more,
if necessary, of silica gel in the last impinger. Weigh each impinger (stem
included) and record the weights on the impingers and on the data sheet.

Unless otherwilse specified by the Administrator, attach a tempera-
ture probe to the metal sheath of the sampling probe so that the sensor is
at least 2.5 cm behind the nozzle and pitot tube and does not touch any
metal,

Assemble the train as shown in Figure A-1. Through all parts of
this method use of sealant greases such as stopcock grease to seal ground
glass joints must be avoided.

Place crushed ice around the impingers.

7.1.4 Leak check procedure--After the sampling train has been as-
sembled, turn on and set (if applicable) the probe heating system(s) to reach
a temperature sufficient to avoid condensation in the probe. Allow time for
the temperature to stabilize. Leak check the train at the sampling site by
plugging the nozzle and pulling a 380 mm Hg (15 in. Hg) vacuum. A leakage
rate in excess of 4% of the average sampling rate of 0.0057 o /min (0.02 cfm)
whichever is less, is unacceptable.

The following leak check instruction for the sampling train de-
seribed in APTD-0576 and APTD-0581 may be helpful. Start the pump with by~
pass valve fully open and coarse adjust valve completely closed. Partially
open the coarse adjust valve and slowly close the bypass valve until 380 mm
Hg (15 in. Hg) vacuum is reached. Do not reverse direction of bypass valve.
This will cause water to back up into the probe. If 380 mm Hg (15 in. Hg)
is exceeded, either leak check at this higher vacuum or end the leak check
as described below and start over.

When the leak check is completed, first slowly remove the plug
from the inlet to the probe and immediately turn off the vacuum puxp. This
prevents the water in the impingers from being forced backward into the
probe.
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Leak checks shall be conducted as described above prior to each
test run and at the corpletion of each test run. If leaks are found to be
in excess of the acceptable rate, the test will be considered invalid. To
reduce lost time due to leakage occurrences, it is recommended that leak
checks be conducted between port changes.

7.1.5 Train operation--During the sampling run, an isokinetic
sampling rate within 10%, or as specified by the Administrator, of true iso-
kinetic shall be maintained. During the run, do not change the nozzle or
any other part of the train in front of and including the Florisil tube.

For each run, record the data required on the data sheets. An
example is shown in Figure A-3. Be sure to record the imitial dry gas meter
reading. Record the dry gas meter readings at the beginning and end of each
sampling time increment, when changes in flow rates are made, and when sam-
pling is halted. Take other data point readings at least once at each sam-
ple point during each time increment and additional readings when significant
changes (20% variation in velocity head readings) necessitate additional ad-
justments in flow rate. Be sure to level and zero the manometer.

Clean the portholes prior to the test run to minimize chance of
sampling deposited material. To begin sampling, remove the nozzle cap,
verify (1if applicable) that the probe heater is working and up to tempera-
ture, and that the pitot tube and probe are properly positioned. Position
the nozzle at the first traverse point with the tip pointing directly into
the gas stream., Immediately start the pump and adjust the flow to isokinmetic
conditions. Nomographs are available for sampling trains using type S pitot
tubes with 0.85 + 0.02 coefficients (C,), and when sampling in air or a stack
gas with equivalent density (molecular weight, My, equal to 29 + 4), which
aid in the rapid adjustment of the isokinetic sampling rate without excessive
computations. APTD-0576 details the procedure for using these nomographs.
1f Cp and My are outside the above stated ranges, do not use the nomograph
unless appropriate steps are taken to compensate for the deviations.

Wnen the stack is under significant negative pressure (height of
impinger stem), take care to close the coarse adjust valve before inserting
the probe into the stack to avoid water backing into the probe. If neces-
sary, the pump may be turned on with the coarse adjust valve closed.

When the probe 1is im position, block off the openings around the
probe and porthole to prevent unrepresentative dilution of the gas stream.

Traverse the stack cross section, as required by Method 1 or as
specified by the Administrator. To minimize chance of extracting deposited
matericl, be careful not to bump the probe nozzle into the stack walls when
sumpling near the walls or when removing or inserting the probe through the
portholes.
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During the test run, make periodic adjustments to keep the probe
temperature at the proper value. Add more ice and, if necessary, salt to
the ice bath, to maintain a temperature of less than 20°C (68°F) at the
impinger/silica gel outlet, to avoid excessive molsture losses. Also, peri-
odically check the level and zero of the manometer.

If the pressure drop across the train becomes high enough to make
isokinetic sampling difficult to maintain, the test run should be terminated.
Under no circumstances should the train be disassembled during a test run to
determine and correct causes of excessive pressure drops.

At the end of the sample rum, turn off the pump, remove the probe
and nozzle from the stack, and record the final dry gas meter reading. Per-
form a leak check.* Calculate percent isokinetic (see calculation section)
to determine whether another test run should be made. If there is difficulty
in maintaining isokinetic rates due to source conditions, consult with the
Administrator for possible variance on the isokinetic rates.

7.1.6 Blank train--For each series of test rums, set up a blank
train in a manner identical to that described above, but with the nozzle
capped with aluminum foil and the exit end of the last impinger capped with
a ground glass cap. Allow the train to remain assembled for a period equiv-
alent to one test run. Recover the blank sample as described in Sectiom 7.2.

7.2 Sample recovery. Proper cleanup procedure begins as soon as the
probe is removed from the stack at the end of the sampling period.

When the probe can be safely handled, wipe off all external par-
ticulate matter near the tip of the probe nozzle. Remove the probe from the
train and close off both ends with aluminum foil. Cap off the inlet to the
train with a ground glass cap.

Transfer the probe and impinger assembly to the cleanup area. This
area should be clean and protected from the wind so that the chances of con-
taminating or losing the sample will be minimized.

Inspect the train prior to and during disassembly and note any ab-
normal conditions., Treat the samples as follows:

7.2.1 Adsorbent tube--Remove the Florisil tube from the train zad
cap it off with ground glass caps.

¥ With acceptability of the test run to be based on the same criterion as
in 7.1.4.

64



7.2.2 Sample container No. l--Remove the first three impingers.
Wipe off the outside of each impinger to remove excessive water and other
debris, weigh (stem included), and record the weight on data sheet. Pour
the contents directly into container No. 1l and seal.

7.2.3 Sample container No. 2--Rinse each of the first three im-
pingers sequentially first with 30 ml acetone and then with 30 ml hexane,
and put the rinses into container No. 2. Quantitatively recover material

deposited in the probe using 100 ml acetone and then 100 ml hexane and add
these rinses to container No. 2 and seal.

"7.2.4 Silica gel container--Remove the last impinger, wipe the
outside to remove excessive water and other debris, weigh (stem included),

and record weight on data sheet. Transfer the conteats to the used silica
gel can.

7.3 Analvsis. The analysis of the PCB samples should be conducted by
chemrical personnel experienced in determinations of trace organics utilizing
sophlisticated, Instrumental techniques. All extract tramsfers should be
rade quantitatlvely by rimsing the apparatus at least three times with hex-
ane and adding the rinses to the receiving container. A boiling stone should
o2 used in all evaporative steps to control "bumping."

7.3.1 Extraction

7.3.1.1 Adsorbent tube. Expel the entire contents of the
adsorbent tube directly onto a glass wool plug in the sample holder of a
Soxhlet extractor. Although no extraction thimble is required, a glass
thimble with a coarse-fritted bottom may be used.

Rinse the tube with 5 ml acetone and then with 15 ml hexane
and put these rinses into the extractor. Assemble the extraction apparatus
and extract the adsorbent with 170 ml hexane for at least 4 hr. The ex-
tractor should cycle 10 to 14 times per hour. After allowing the extrac-
tion apparatus to cool to ambient temperature, transfer the extract into a
Kuderna-Danish evaporator.

Evaporate the extract to about 5 ml on a steam bath and
allow the evaporator to cool to ambient temperature before disassembly.
Transfer the extract to a 50-ml separatory fumnel and set the funnel aside.

7.3.1.2 Sample container No. 1. Transfer the aqueous sam-
ple to a 1,000-ml separatory funnel. Rinse the container with 20 ml acetone
and then with two 20-ml portions of hexane, adding the rinses to the sep-
aratory funnel.



Extract the sample with three 100 ml portions of hexane,
transferring the sequential extracts to a Ruderna-Danish evaporator.

Evaporate the extract to about 5 ml snd allow the evaporator
to cool to ambient temperature before disassembly. Filter the extract through
a micro column of anhydrous sodium sulfate into the 50 ml separatory funnel
containing the corresponding Florisil extract. The micro columm is prepared
by placing a small plug of glass wool in the bottom of the large portion of
a disposable pipette and then adding anhydrous sodium sulfate until the tube

is about half full.

7.3.1.3 Sample container No. 2. Transfer the organic solu-
tion into a 1,000 ml separatory fumnel. Rinse the contaiper with two 20 ml
portions of hexane and add the rinses to the separatory fumnel. Wash the
sample with three 100 ml portions of water. Discard the aqueous layer and
transfer the organic layer to a Kuderna-Danish evaporator.

Evaporate the extract to about 5 ml and allow the evaporator
to cool to ambient temperature before disassembly. Filter the extract through
a micro columm of anhydrous sodium sulfate into the 50 ml separatory funnel
containing the corresponding Florisil and impinger extracts.

7.3.2 Extract cleanup--Clean the combined extracts (in 50 ml
separatory funnel) by shaking with 5 ml concentrated sulfuric acid. Allow
the acid layer to separate and drain it off,

Transfer the hexane layer to a Kuderna-Danish evaporator and evap-
orate to about 5 ml. Allow the evaporator to cool to ambient temperature
before disassembly.

The extract should be essentially colorless. If it still shows
significant color, additional cleanup may be required before assaying for
PCBs. 1In this event, further clean the extract by liquid chromatography on
Florisil according to procedures described in Section 5A of the 1974 issue
of "Manual of Analytical Methods for Analysis of Pesticide Residues in Human
and Environmental Samples" Reduce the Florisil eluant to about 10 ml by
Kuderna-Danish evaporation techniques described above.

Transfer the cleaned extract to a 25 ml volumetric flask and di-
lute to volume with hexane. Pipette three 5.0 ml aliquots into culture
tubes for perchlorination. Retain the remaining 10 ml for later verifica-
tion, if required (see Section 10.2).

7.3.3 Extract perchlorination--Evaporate the aliquots in the cul-
ture tubes just to dryness with a gentle stream of dry nitrogen., Lf the ali-
quots will not evaporate to dryness, refer to Section 10.3 concerning special
cases, Add 0.2 ml antimony pentachloride with a 1 ml glass—TFég syringe and
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seal the tube with 2 TFéD-lined screw cap. Heat the reaction mixture to 160°C

for 2 hr by placing the tube in a hole in an aluminum block on a hot plate.

Allow the tube to cool to ambient room temperature before adding
about 2 ml of 507 HCL in water to destroy residual antimony pentachloride.
This is a convenient "stopping point" in the perchlorination procedure.

Extract the reaction mixture by adding about 1 ml hexane to the
tube, shake, and allow layers to separate. Remove the upper hexane layer
with a disposable pipette and filter through a micro columm of anhydrous
sodium sulfate directly into a 5 ml volumetric flask. Repeat the extraction

three times for a total of four extractioms. Dilute the extract to volume
with hexane.

7.3.4 PCB determination--Assay the perchlorinated extracts for
decachlorobiphenyl (DCB) by gas chromatographic comparison with DCB stan-
dard solutions and correct this result for the DCB concentration determined
for the blank train. (Column temperature and carrier gas flow parameters
»£ 240°C and 30 ml/min, are typically appropriate. The concentrations of the
standard solutions should allow fairly close comparison with DCB in the sam-

ple extracts. Standards near 25 to SO picograms/microliter may be appropriate.)

8. Calibration
Maintain a laboratory log of all calibratioms.

8.1 Samnling Train

8.1.1 Probe nozzle--Using a micrometer, measure the inside dia-
meter of the nozzle to the nearest 0.025 mm (0.001 in.). Make three separate
measurements using different diameters each time and obtain the average of
the measurements. The difference between the high and low numbers shall not
exceed 0.1 mm (0.004 in.).

When nozzles become nicked, dented, or corroded, they shall be re-
shaped, sharpened, and recalibrated before use.

Each nozzle shall be permanently and uniquely identified.

8.1.2 Pitot tube--The pitot tube shall be calibrated according
to the procedure outlined in Method 2.

8.1.3 Dry gas meter and orifice meter--Both meters shall be cali-
brated according to the procedure outlined in APTD-0576. When diaphragz
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pumps with bypass valves are used, check for proper metering system design

by calibrating the dry gas meter at an additional flow rate of 0.0057Cm3/min
(0.2 cfm) with the bypass valve fully opened and then with it fully closed.
1f there is more than + 2% difference in flow rates when compared to the fully
closed position of the bypass valve, the system is not designed properly and

mist be corrected.

8.1.4 Probe heater calibration--The probe heating system shall be
calibrated according tc the procedure contained in APID-0576. Probes con-
structed according to APTD-0581 need not be calibrated if the calibration
curves in APTD-0576 are used.

8.1.5 Temperature gauges--Calibrate dial and liquid filled bulb
thermometers against mercury-in-glass thermometers. Thermocouples should

be calibrated in constant temperature baths.

8.2 Analvtical Apvaratus

8.2.1 Gas chromatograph--Prepare a working curve from at least
five standard injections of different volumes of the DCB standard.

9. Calculations

Carry out calculations, retaining at least one extra decimal fig-
ure beyond that of the acquired data., Round off figures after final calcu-
lations.

9.1 Nomenclature

G, = Corrected weight of DCB in nth perchlorinated aliquot (n = 1, 2, 3). pg.
G, = Total weight of PCBs (as DCB) in sample, ng.

C. = Concentration of PCBs in stack gas, pg/m3, corrected to standard
conditions of 20°C, 760 mm Hg (68°F, 29.92 in. Hg) on dry basis.

A_ = Cross-sectional area of nozzle, m? (ft2).
B = Water vapor in the gas stream, proportion by volume.
I = Percent of isckinetic sampling.
M, = Molecular weight of water, 18 g/g-mole (18 1b/1lb-mole).

Ppar = Barometric pressure at the sampling site, mm Hg (in. Hg).
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P, = Absolute stack gas pressure, mm Hg (in. Hg).
Porg = Standard absolute pressure, 760 mn Hg (29.92 in Hg).

R = Ideal gas constant, 0.06236 mm Hg-m>/°K-g-mole (21.83 in.
Hg-ft3/°R-1b-mole).

Ty = Absolute average dry gas meter temperature °K (°R).
Ty = Absolute average stack gas temperature °K (°R).
Toed = Standard absolute temperature, 293°K (528°R).

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

volume of water collected equals the weight increase in grams
times 1 ml/gram

Vo, = Volume of gas sample as measured by dry gas meter, decm (dcf).

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

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

Vi = Total volume of sample, ml.
V_ = Stack gas velocity, calculated by EPA Method 2, m/sec (ft/sec).

AR = Average pressure differential across the orifice meter, mm Hy0
(in. H0).

p, = Density of water, 1 g/ml (0.00220 1b/ml).
8 = Total Sampling time, min.

13.6 = Specific gravity of mercury.
60 = Sec/min.

100 = Conversion to percent.
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9.2 Average dry gas meter temperature and average orifice pressure
drop. See data sheet (Figure A-3).

9.3 Dry gas volume. Correct the sample volume measured by the dry
gas meter to standard conditions [20°C, 760 mm Hg (68°F, 29.92 in. Hg)] by
using Equation A-1).

-

T » + QH P + AH

- td b 6 ' 13,6

Va(std) = Vm S ar  13.6 {- g v, -2at 3
Tm Psed Tm~

Equation A-1

0.3855 °K/mm Hg for metric units

I

where K

I

17.65 °R/in, Hg for English units

9,4 Volume of water vapor

Eg RTsed
My Psed

Vw(std) = Vie = K Vie Equation A-2

i

where K 0.00134 m3/ml for metric units

i

0.0472 ft3/ml for English units

9.5 Moisture content

Vw(std)
Vm(std) + Vu(std)

Bos = Equation A-3

If the liquid droplets are present in the gas stream assume the stream
to be saturated and use a psychrometric chart to obtain an approximation
of the moisture percentage.
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6.6 Concentration

9.6.1 Calculate the total PCB residue (as DCB) in the sample from
the weights of DCB in the perchlorinated aliquots according to Equaticn A-&4.

= 5(G1 + G2 + G3)
3

Gg Equation A-4

9.6.2 Concentration of PCBs (as DCB) in stack gas. Determine the
concentration of PCBs in the stack gas according to Equation A-5.

Cs
¢, =K P Equation A-5
m(std)

35.31 £t3/m3

~
]

where

9.7 1Isokinetic variation

9.7.1 Calculations from raw data.

100 T (k v, + /T ) (P, ) + aH/13.6)]

60 & vg Pg Ap

I = le

Equation A-6

0.00346 mm Hg- 3/m1-°K for metric units

where K

0.00267 1in. Hg-ft3/m1-°R for English units

9,7.2 Calculations from intermediate values,

Ts Vm(std) Fseq 100
Tstd Vs © An Ps 60 (1-Bys)

Ts Vm(std)
Ps vg Ap 9 (1-B,g) Equation A-7

where K 4,323 for metric units

|

0.0944 for English units
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9,8 Acceptable results. The following range sets the limit on accept-
able isokinetic sampling results:

I1f 90% < I < 110%, the results are acceptable. I1f the results. are
low in comparison to the standards and 1 is beyond the acceptable range, the
Administrator may option to accept the results.

10, Special Cases

10,1 Sampling moisture saturated or supersaturated stack gases. One
or two additional modified Greenburg-Smith impingers may be added to the
train between the third impinger and the Florisil tube to accommodate addi-
tional water collection when sampling high moisture gases. Throughout the
preparation, operation, and sample recovery from the train, these additional
impingers should be treated exactly like the third impinger,

10,2 PCB verification. It is recommended that an unperchlorinated
aliquot from at least one sample be subjected to GC/MS examination to verify
that PCB isomers are present.

To accomplish this, the unperchlorinated porticn of each extract
is first screened by GC with the same chromatographic system used for DCB
determination except for a cooler column temperature, typically 1635 to 200°c,
The elution patterns are compared with those of commercial PCB mixtures (in
hexane solution) to determine the most similar mixture.

After determining what PCB isomers are possible present, the sam~
ple is examined by GC/MS u51ng multiple ion selection techniques for ions
characteristic of the molecular clusters of the PCBs possibly present,

10,3 Evaporation of extracts for perchlorination. For cases where the
extract will not evaporate to dryness or excessive PCB loss by volatiliza-
tion is suspected, the hexane may be removed by azeotrophic evaporation from
the hexane/chloroform mixture,

Add 3 ml of chloroform to the aliquot in the culture tube. Add
a boiling chip and concentrate by slow boiling in a water bath to 1 ml.
Repeat the chloroform addition and evaporation three times in order to remove
all residual hexane. Then further concentrate (slowly) to a volume of ap-
proximately 0.1 ml. Under no cxrcumstances should the water bath tempera-
ture be permitted to exceed 76°C or the solvent be evaporated to dryness.
The final volume (0.1 ml) may be determined with sufficient accuracy by
comparison of solvent level with another reaction vial containing 0.1 ml
of chloroform. When a volume of 0.1 ml is achieved, cap the reaction vial
immediately and allow to cool. Proceed with the perchlorination as described
in Section 7.3.3.
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1784 RULES AND REGULATIONS
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RULES AND REGULATIONS

PROBE FLASK VALVEB’;\-!O SAMPLE
FILTER §
=
SROUND-GLASS SOCKET 3
§NO. 15 - L
i)
110 il

»wWAY STCPCLLKS
wl ¥ opriex,
2-mm SORE. 8-mm 00

210 mm
GRCUND-GLASS. CONE. ) :
STANDARD TAPER. GROUND-GLASS
I SLEEVE NO. 24/%0 SOCKET, §NO. 125
PYREX
Figure 7-1.

212 Collectton Fiak, Two-liter bo round
botiom flasx, with stort peck aad 24/40 staadard tapec
opcn.mg. orotected sgarnst implosion or breskage. .

Flask Valre T-dore stopoxck connected t3 &
2&40::&1:.‘4:6 ta pac joint.

2.1.4 Tempenstire Gacge, Dial-type theemometer, or
othier zmperaturs gaugs, capsbla of messunog I* C
(* F) intervals tom ~$ o 50° C (2% w 125° F).

215 Vacoum Line Tubing capwbls of withstanding
s yseuu of 75 mm Br (3 ia. Hy) absolute pressure, wilh
“T" connection and T-bore sopeock.

1.8 Vacuum Gsuge. U4ubde manormeter, | meter
(36 an.). with 1-mm lu.x-n..) divisions, or os&m £auze
(-:8;;8?‘9 %; x;:.mu:mz pressurs 1o within =29 mm Hg
o ng.

217 Pump. Capedbls of evacuating the collection
fiask to » pressars eqnxl lo or lumm :Smﬂz Jin
Hyg) sbaojute.

2.1.8 Squeets B\ub Ono—ny .

319 Volumetrs Pipatte. 25 mi. .

2110 Etoprock sad Grotad Joint Gresse, A highe
yscuum. biga-azpersture chiorofiuorocarbon grease by
required. Halocardon 2>-53 bas been found to be edeviive,

21.11 Berometar. Mercary, anerowd, or other barom.
eter capuble of Daarinag stmosphenc preasurs to within
25 mm Hy (0.0 1a. Hj). 1o many csses. the baromatrie
reading may ba obteined (rom s Cearby nalionsl weather
service slation, {3 which case thas station velue (which is
the sbslute Derometric pressure) shall be requasted and

a0 scfustment {or elevalion differences Detwreen the -

weatBer station aod saplng point shall be sppied at s
rate of minus 2.5 mm Hg (0.1 ta. Hg) per 30 m (100 ft)
elevilion increase, of Vice Yarse for elevation dscresse.
Sumple Recovery. The loliowing equipment is
ulred for sagmple recovery:
2.1 Gradusted Cylinder. SO ml) with 1-mi divisions.
bozt".zlfn. Storsgs Contalners. lesk-free polyethylene
243 Wash nomo Polyethylens or gl
R o L
25 Teat Paper for Indiestt H, To cover the H
nnno”tlo 4. p; n e P
2 alysis. For the nnslyes, tha followl )
mei. .bn»'r’ = * ok ey
2.3.1 Volumetris Plpettas. Two I mil, twn 2 mi, one
J:rl, one ¢ ml, two 10 cl, sad one 23 ml lor mh sampie
And e adard,

Sampling train, {lask valve, and flask.

232 Porcelain Evsporsting Dishes 1735~ to 250-mi
capscity with Up for pouring, one for eseh sample snd
esch susndacd. The Coors No. 45008 (shallow-form, 193
ml) has been found to De satisfactory. Alterustively,
polymethyl pentens baakers (Nsige Na. 12& 150 mi), o

glass beakers (130 ml) may be used. When glass benkers
srv used, etching of the besakers msy cause solld msaiter
to be present in (he analytical sten. the solids skould be
removed by Altretion (see Section 4.3).

223 Stearg Bath. Low-temperaturs ovensy or thermor
statically controllad hot plates xept below 70* C (150* )
are scceptable sitsrnstives

* 23.4 Dropping Pipette or Dropper. Three requirsd,
2.3.5 Polyethylens Policernsa. ger. for each sample
and each siandar

d.
2.3.6 Graduated Cylinder. 100 ml with 1-ml divisions.
2.3.7 Volumetric Flssks. 50 mi (one for exch sampie),
100 m) (one for esch samnie and. eacd standard, snd ope
!(or the working standard ENO; salution), and 1000 ml
one}.
1; A3 Spectrophotometer. To measare absorbancs st

2.3.9 Orsdusted Plrt‘! 10 m) with 0.1-m] divisions.
2310 Test Paper Indicating pH. To cover the

pH range of 7 to 14,
1 A.nalyuou Bnhnu To measure to within 0.1

3. Resgenls

Unless otberwise indicated, L (s tn‘.ended Lhat ali
resgents confuem to the specifications established by the
Committes on Aaalytical Resents of the Americsn
Chemical Society, whess such spnxﬂctdona are aval-
sbis;otherwise, usa the best svailabie grade.

3.1 Sampling. To prepars the adbsorbing solttion,
caudously sdd 2.8 mi concentrated Hi3O4 to 1 Uter of
deiontzed, distilied water. Mix well and add 6 mi ol 3
percent Bydrogen peroxide, Lreshly prepared from 30
percent hydrogen perouide salu'lon he absorbing
solutioa sbould be nsed within 1 week of ls preparstion.
Do not expose 10 #xtreme heat or direct sunkzht,

3.2 Sample Rcccvery Twp reagesis are required for
- sample recovery

321 Sod!um ‘Hydrogide (N). Dissolve 40 g NaOK
fn dsionired, distilled water and dilate ta 1 licer.

3.22 Watar. Deiontzed. dustilled to condorm to ASTM
spec.dcstica Dil53-74, Type 3. At the opuca ol ihe

41785

OAM ENCASEMENT

“BOILING FLASX -
2LITER. ROUND-BOTTOM. SHORT NECK.
WITH § SLEEVE NO. 2380

analyst, the KMNO, test for oxidizable ocgaalo matiee
=ay be omitted when lngu conceatrations of orgsgis
matter a0e 00¢ expected (0 e prageat.

33 Au)ysu. For the analyyis, the following m{onu

are requu
.u.x Funu Sullu.r!cAcxd le! at by waight
free sallur mozld« ‘? CAUTION.
3.2.3 7henol. Whits sol
333 Sullane Acid. Co 95 percent ming-

mum asay, HANDLE !TH CALTION.
33.4 Potassium Nitrats. Dried at 105 to 110° C (220
w'zso"F)!ornmwmmoxz JUSE PNOL 10 jTepars.

tion of standard sotuti

3.3 Standard ENO; so\udan. Diwaive exsctly
2.193 g of dned potassiurn niteia (ENO3) o dejonized,
disilied water and diluta to 1 litar with delonizad,
distilled wacer in » 1,000-z2) volumetnic Gask.

3.3.8 Working Standard ENO) Solutioa. Dilats 10
1l of the stazdard soluticn to i00 ral with deionized
distilled water, One =ilijliter of the wornag swaovacd
solution {3 equivslens to 100 ug nigogen dioude (NO)),

3.3.7 Water. Dooruzad, discilied a9 {n Section 3.2.2.

3338 Phenocidisulloaic Acid Sclution. Dissolve 29 g
of pure white phecol In 150 ml concentrated sulfuric
acid on » steawmn bath. Cool, add 7S ml fuming sullurie
scid, aad hest ag 100° C (212 F)rotzhnun. Store 13
E duk. swppeared dottla,

4. Procedures

4.1 Sampling.

4.11 Pxpem 25 m] of absorbing solution intas mmdple
fask, retaining a surficiant quanuty {or ose in preparing
the calibration standacds. Lnisert the flask valve Siopper
{nto the flask with the valve 1n the “purgs’’ position.
Assembie the sampling twaun as shown in Fizure 7-1
and plsce the probe st the ssmpling polst M.xxv sure
tha: all Sttingy are tizht end eak-he sad that all
gound 21ass joints tave Deen pfopaj witk &

gh-nc-.mm. high-teperatire orefluorocarbon-

o grease. Tum the fiagk valry and the
Du.:m Te L3 thelr "encm.a" poutions ETacuats
the fask to 8 mm Hg (3 in. II3) sbsolute nressure. or
Evacuslian to s pressure ugormc)unx the wvapor
resSute of Waier 8¢ tho eusuag leciperaiiira is desirable,

W the pump valve to its “vent'’ posifion and wwm
¢f7 the pump. Check for lesiage by observing tbe ma-
nozeter for aqy prasuse fluciuston. (Axy vsaatod
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srosber than (U0 mm Hg (0.4 tn. Hg) aver a puriod ol
Zurnute i3 not scomplanle, snd tas r‘.ui is not to be
\Loc unidl toe leakage proviem is corvected. Fressurs
i3 1De Zask i3 1ot L0 excwed 73 tasm Hg (310, Bn.h-omu
n‘ the tune sampilng is commancad.) Racord the volume
ol the fissk and vaive (V)), the faxk tamparnasre (T,
znd the Darometric pressurs. Turn
egunterciockwise to ita “purgs”
same wita the pump vsive. Purys tbe
aonum thbe aung the squaete Huld.
occurs in the probe aod the slask vu« arve.,
a0d purve untl the condsnmiion disappaars.
turn tbe pump valve L0 183 ““vent’’ Ponnon Tum
20 {23 ““vvacuate’’ position aad
mercury svelsin the manoin-

—

Sample Recovery. .AnboMansloumm
u!lebmmmd.benmabc "mmu.

t2e fladk (Py) Ls the barometric
anetar Transier the cotlants of the flaaXx w0 e
)a\x‘l'm roryet:aylcn‘ battle. Zinss the fissk twice
»m] poctions af d mmud.dnw:d weter snd sdd
mr‘.:mwnwwmobom Adlast the pH 10 between
9 and 12 by adding sodium hyarugide (O N), dropwise
(Abmu 25 to 3$ drops). Check the pE <pping &
sTing tod into the aoitKian and then the
wmepﬂmtp‘w Ramove 83 Utts matarial as
during this step. Mux:w.,agmalmmu.ld
tha: the contalner can be ¢

43 Analysis. Nots tde level of the liqald In contalner
and confirm whelher of not any sampie was lost duneg
shipment: nots this ao th dsty sheet. 1f &
notiresble amount of la.nn bas ocearred, either void
Uy LT pie of USe mebods, mm %0 the spproval of
the Ad::m.m 15 corraet the fnal results, [mmedie

alaly prior to analysi, umiauueonmuoltbo
shippiog contalaer o & 0-2a) volumetric faix, and
1034 the coatainer twice with $ml portions of daionized

- distiiled water. Add the rinse waler to the flsak sad
&zm tg rt,ho gm’k ntgfglon‘nk;d d_‘;nne& wnur miy
roug petia s oot into the proceain
ev:;aofsnn-t dish, Kecurn ey uoowd porion of the
sample 10 the polyetbylene starsgs dottle. Evaporata

t‘.r‘ed residos and triturste tBoroughly with s povhmrb-
llceman. Afake sure the soiution contacts all t

he.u ge. Add 1 m) deionured, distilled srater and Ionr
drops of concantatod sullznis scid. Hest the solution
on & Fesm dath for 3 minutes with oceasioosl stirring.
Aluw the solution ta cool, sdd 20 ml delonized, distiled
water, mix well b gilriog, and add concontraled ame
moniom bydrodds, dropwiw, wilh constaat sirring,
uatil the pii 18 10 (as detarmined by pH paper), I the
wmpie cootains sokds, them must be removed by
fAltrstion (centrifugation is an acceptadle alternetive,
#ubject 10 the AOproval of the Administrator), sa foliows:
fiter Lhrougch Whatmas Na 41 fAlter paper tnto ¢ 100wl
volumetne fak; rinsm the evsporsting dish with thres
l.hm portioas of delonlred, distiled water; fllter these
Tea
portions of daionized, distilled watar. Add the AAlter
wesluows (o the contents af the ‘volumatric flask aad
diiuts 0 the mark with delonized, distilled water. 1!
wiida ern aboent, Lha Miation can be traraferted directly
t) the 100-n} yYolunatrie fask and dlluled to the ack
with delonized. distllled water, Alix the coutents of the
Jask tharouxhbiy, and messurs tho absorbancs st the
rpumu:n wazaength used for the standanis (Section
2.1), using the blanx solation as a taro refsrence. Dilute
w. sasnpie and the vlank with equal Tolumas of detone
13d, disulsd waler 1f the absorbance exceeds A lhe
sbéorbance of tha 400 ug N Uy standard (s Section $2.3).

8. Catlbration
8.1 TFiosk Volume. The volume of the collection flask.

fa. vulve combination must be Xnawn prior ta =arn.
phicg. Assemble e Hask and 2ask valve and gil waih
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waler, W Lhe stopooek. \lmvtbcvolnm-dﬂmm
=10 ml. Record tBis volume on the

3.2 Spectrophotomater Calibrutica.

5821 Optimum Weyelenath Determination. For both
fixed asnd vwriable wavelengih spectropholometers,
calibraie sgninsc ssndard wavewngid ol 410
am, every § moGlhs Altemaiiveiy, (of Ysnabie wave
langth spectrophotomelers, scan the specTum betweea
400 and 415 tn asiog 8 200 wg N O3 standard soloUion (see
Section 8.2.2). 1l & peak doss Dot occrr, the Spectropho-
tometer is probebly malfunctioning, and should be v

peired. When s 3 obtained within the 400 to 415 um
range, the v ot which this peak occurs shall be
the oplmum wuveiength for the m of ab~

sorb-nu for both the § and saraphed.
2.2 Determins tropholomaeter Calibrs.

ton of Bpeel
$on Pactar E.. Add 0.0, 1.0, 20, 3.0. and 4.0 mi of tbe

JON Oy working standard solation (1 ml-loo g NO1)
luﬁu of fiva porcaiain evaporating dishes. To ach sdd
23 ) of ahsorbing sohution, 10 mi delonized, dis
water, sad sodium hydrozide (1N), dropwise, u'nul the
LS hbotvcnnﬂundlﬂm:'bwudm each).
nning with the evuporation step, follow the analy
sis procedurs of Section 4.3, totll the sointion bas bean
transiarred Lo the 100 ol votumetric flask and diluted to
the mark. Measary the of sach solution, at the
odtimum wsvelsogth, as determined in Section 3.2.1.
This calibmon procedurs must be repmsied on aach &3y
that sampies arw analyted. Calculate Lhe spectrophotame
eter calibrasion [actar a8 follows:

wnn A1+24:+34,+44,
Ec=100 A|’_+.A2‘+A3*+A“
Equation 7-1

where

A= Absorbance of the 400-¢ NO; standard
t:rJ Barometer. Calibrate sgainst s mercury berom- .
L}
“:‘ .4 Temvant.w‘:n 2:1{;. Calibrats dial thermometers
o5t mereary: ermometers.
55 Vscuam Gn.:xx Calibrats mechanical eanges, it
fve1 muﬂis S INefCUry Inascmeter such &4 thas apeci-
5.6 A.natyud Balancs. Calibrate u:lnst standard .

& Odadam;
Cxrry oat the calenlsiions, retainicg st lesst one extra
Round

decizal figare-beyond that of the acnuired dsta.
off figures afier fnal calculations.
6.1 Nomenclsture.

A= Absorbance of sampls.
C=Conventation of NO, a8 NO1, dry badis, cor-
reetad  to standard  cooditions, mgdsem

(bjdsel),
Fw=Dilgtion factor (e, 253, 2310, ete., required
only if sample dilution was nesded to reduce
X the absorbance into the rangs of calibration).
,-

trophotometer calibration lactor.
ass of NO, a3 NOyin gu sample, uf
P;-T-\nu tute pressu

re ﬂtsk mmH( (in. Hg).
P,=1nitial absolute pressure of fask, mm Hg un.

Hg).
P....-Sundcd lbaolu!c pm. 700 oo Hg (20.92in.

Flnu absolute kmpenlnn of flask °K ("R).
tial absolute temperature of flask, °K (°R).

| undud abacluts tempersturs, 28° X (828° R)

Vee=S8ample voiume st siandard eondmonl (dry

V,-Volnmc of flask and valve, ml.
V.-\'olu.me of absording sotution, 28 mt.
2= 40728, the slinoot factor. (lr other than a 25%ml
ulqoo: waa used for yﬂ- the correspoad-
ing faclor must be subatituted
8.2 Sample volume, dry basls, enmcud to standard
conditions.

T.u
Vimpog (V= V)
-K\{(Vi—25ml) [_.!___.'

Equation 7-2

Wash the fiter with st Jeast three 15-m) Where:

N L]
K =0.3858 -—Ii-—- for metric units
mm Hg

-]17, 64 for Eoglish units

R
n. Hg
6.3 Totsl ug NO: par sample.

- Equation 7-3

Note.«1fother thar 2 2%mi aliquot Is used for analy- bew"g Sy 10 prevcm visible eondem.lon duncy i‘i
sls, the factor 2 must de repiced Dy & carresponding “Zf'l" Do ot use rxetal prode ltners

factor,

-. Vel 10. p. 35158,
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6.4 Sample copesntation, "dry basis, corrected to
standard copditiona,

C=K, ?”-‘-

Equation 7-4 =
where: -

RKym10s &

!or metric units

BE/ml

b/act

=6.243X 107 —— saml

for Epglish units
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Mrruop S—Drremaxarion or Soirvmic Aap Moy
a.:n 8vLrus Dioxmos Exassions FaoM STATIONARY
URCES

1. Principle ond Appﬂabﬂ.in . .

1.1 Pnnc(ph. A gas sample is utncud isokinetieally * -
from the stack. The sulfutie scid mist ((neindiog salur
trioxide) and the rullnr mom%:l;n b;ea?nw: sod Dot
fractions ars measured separa e bermum-thoria
u:qua method,

1.2 Apolicability. This metbod {3 spplicable for the

d-ur:m:m.on of solfuric scid mist (in udmz sultar
trioxids, MdJ‘: the sbsanes of atder paruicalss mmr)

and ide ermussions tmn staionary -
Collaborstve testa have shown tt:s m.ln.lmr.m -
detectable Ity of the method are 0.0 cobie

(0.03>.10°7

metar cubte foot) for mun. trioxide
and 1.2 mig/md (QL74

10 14110 for sullur diodda No

pervﬂdo solatics, the upper councestraton- Umit loe
suiler diodds in a 1.0 ml (:Lu 1t9) gas sarnple is abost
12,500 mgrm? (7.7X10~ 1b/f'.’) The u °1:1::« Lmit esn bo
estanded by increasing the quantity
in the impingers. .
Possi ts of this method are fnarides,
free ammonis, and dirzetdyl aniline. Uf Any of these
inter{ering sgents are present (this can de daumlmd by
knowiedge of the pm), silemative methods, subdject
to the approsal of the Administrator, required. ¥y
Fiitersble particulats matter msy be datermined slong .
with §0 and $O1: (subject to the nppmvu of the Ade -
ministrator); howa ver, Lhe procedurs used (zr paricaiaws 77
matler mut be cocsistant with the specifieattions and

procedares givea lo Method S
2. Apperales P
21 Sampling. A schematle of the n,m b-dn g >

used 10 this method is shown in Pirure §-1;
13 the Memcdsuﬂnumpv.muu-tmwpnd
¢illersnit 3nd the Blter holder doee not heve 1o O heated. -
Commercial models of this train are available For thom -
who desire Lo bufld their ov'n, however, compite ont=
strucrion Getalls are dexcribed o APT 50881, Changes
tom the APTDOSSL documest and allowable modd-
fiaations to Figure 8-1 ace discussed io the tolpm
fubsectiocas. P

The opersting snd malntenance procedures for ..h! o
ez pling Uain sre deacribed tn A PT D-0574. Eince eorrect - ° 1,
umge 15 triportant §n obtalning vaud results, &l usm
sbould read the APTD0576 docurpent and adopt e
opersting and malntenance procedures outined 10 B
uniess otherwise specified hessin. Further details ~‘
guidelines on operston snd maintenance sfe gives {2
Msthod § and should be read and {ollowed wheceve <
they are spplicsbie,

211 Probe Nozzle Same as Method §, Saction 111

23.2 Probe Liner. Borosilicats or quarts glas, 125 ‘

F

=253

dk. Yo
I“'

3 Tiwot Tube. 8ame a3 Matbod 5, Section 233
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TEMPERATUAE SENSOR
: — PROBE
R 3 THERMOMETER
PITOT TUBE FILTER HOLDER
TEMPERATURE SENSOR CHECX
0BE _ VALVE
mnm——, - - .
!\.;--__... T —=——==-—----
-
/
(VEPSE TYPE : '
ATOT TUBE : ‘
) " VACUUM
' /7 LINE
PITOT MANCMETER
. ] ‘
. ICE BATH IMPINGERS
THERMOMETERS Lo
) BY-PASS VALVE
ORIFICE
3 -~ -~ - VACUUM
; . GAUGE
MAIN VALVE
—~ AIR-TIGHT
3 T puMp

DRY TEST METER

Figure 8-1. Sutfuric acid mist sampling train,

4, Diferential Pressure Gauge. Sazme as Method &, 224 Trip Balancs. 500gmam capacity, 10 measare to
8 2.1.4 0.4 g (necemary oniy if s molsture content analysis is
13} FOter Holder. Borosilicats glam, with s glaes  to be done). :

liter support a2d s ailicons rubder guskat. Otder 23 Ansl :

£ materraly, o.¢., Teflon or Viton, msy be ased sub- 24.1 Pipettea Volumetric 23 m], 100 ml,

i the spproval of the Administrator. The holder 2.32 Burrette. 30 mi. :

mahall provida 8 Sositive seal azaingt leaXaze Com 2.3.3 Erlenmeyer Flask. 250 ml (one for esch sazple
yitkds or around ibe Alwer. The flltar holder shall blank and standard).

ficad Detwesn the Arut and second Implngary. Nota:  23.4 -Oradusted Cylinder. 160 ol

£0¢ Demt Lbe Alter hoider, 23.5 Trip Balance. 500 g capacity, to messurs to
18 Lnpinge~~—Four, as shown in Figure 81, The =037, X

and third slali 52 of the Greenbdrg-Smith design | _2.3.0 Dropping Bottle. To sdd indieator slution,
Vsasdard 01pe. The ssenod and fonnih shall be of 125-ml size.

(reegbwx-53mith destgn, modified Dy replacing the 3. Reagents ’
A.w1th a0 spprozimatdy 13 m Uimetsr (03 1n.) 1D

'Fl‘ub" b.nr\nzbm voconstristed tp Jorated 13 mum Tnlem otherwise indicated, all resgents are to conform
D) trom the bottom of the sk Sumiisr collactica  to the speciications estubitshed by the Crmmiites on
ics, which have twwd approved by the Adinis- Analytical Sesgents of the Arnerican Chemicsal Society,

a8y ba ased. where such specifications sre svailabls. Oiberwise,
ll.l Metmng System. Samme sy Metbod 3, Section the best .mm ade. * e
18; Darometar. S3108 89 Mathed 3, Section 2.1.9. 311 ¥  Barme s Method 8, Section 3.1.1.

by Peraity Determinsiion bqwpmenz. Same 312 filica Gel. Sume as Metnod $, Section 12
7 v e S 1.3 Water. Deloniz istiuied Lo conform to AST)
Hg n;‘,:‘mu:":;‘";‘)f‘““ Thermoroater, or equiva-  gpeciication D1193-74, T3pe 3. At the opiion of the
fagee train to ':m:’“'. "‘l‘;‘ 9! the gas leaving the gnalyx. tba EMnO« test for ortdizable orguitic matter
IBSaripie Rocnvary.. cEn, may be -omitted when hlg concentrations of orgaale
W ‘“n B °rY. . MALLer are NOL eXPectad L0 De presamt.

o Otilm. Polysthylens or glam, 570 ml. l.l.tﬂbogégpwolaw Percent. 31‘1; 200 ) of isspro-
% am . . . panol with 200 ml of delonized, cijulisd water.

[‘,‘z pzr;‘:‘:d.ﬁ.’:i"&?")"o mi, 1 lter. (Vola Norz.—Ezperierce hayshawn that only A.C.S. grade
1 Sto Bot: . . lsoptopanol is satisfuctury. Tests tava shown that
imi ;.u"ﬁ:o jotides. Leax-Iens poilveihyiens botilas, {mpropanol ohtained eZi commarcial sources ocos-
t ¢ Of el salipling run). casonaly Bas peratids tmpunlies toat will causs ere

ronecrsty bigh sulturie seld mist measorwment. Use
the following tast for detecting peroxides {n each lot of
isopropanol: Shake 10 i of the impropenol with 10 et
of (reshiy prepared 10 perceat potasuam fodide soigtioa.
Prepare s blaakx by sizmilarly weating 10 ml of distilled
wetar, Alter 1 minute, tead the sbsocbence on s speciro-
ptotometer at 352 ganometers. L tho absorbagcs excoeds
0.1, the {sopropanocl shall not be used. Peroxides msy be
removed from x:oprgrnol by redistitliag. or by passage
through a column of activated samine. However, ro-
s3snt-grade jsopropanocl wita suitably low peroxide levels
is readiiy avanshie from commercial soarcea; therefore,
rejection of contaminstad lots may be mors elciant
than {ullowing the peroxids temovsl procedure.

315 Hydrogen Perozide, 3 Percent. Dilate 100 i
0f 30 pareent hydrogen paroxids ¢o 1 Liter Ml ceioaliad,
distilled water. Prepare (resh daily.

3.1.8 Crushed Ios.

3.2 Bawyle Dacovery.

32.1 Water. Same a3 112

322 1svsmvpeuo), 80 Percent. Samae as3.L4.

3.3 Ansiysin .

3.3.1 Wacar. Same s 313,

3.3.2 Dsspropuoal, 100 Percent. Co

3.3.3 ‘Tuomno ladicator. 1-(o-aronophisnylaso)-2-asph-
thol.3, 6-dis:lfonic acid, disodium salt, or cquivaient
Dissolve 0.20 ¢ tn 100 m! of dejonized, distilisd watar,

3.3.4 Barium Perchiorsts (0.0100 Normal). Disolre
1.45 g of banium perctiarale it ydrace (Ba(ClO)=3H D)
in 200 o] deionized, distilled water _gand dilgts wo ! Litse
with 1snprooanot; 12 g of berinm ¢hloride dihydrate
(BaClriHr)) may be used instead of the banum pare
chlornte, Standardize with suliuric acid s in Seztina 0.2,
;rum:n_:oluuon mest be protectad agalast vaporaiona a8

timas, . .
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215 Sulfurie Acid Btandard (QI00 N). Purehase o2
stagdarcize to 00002 N assios 00100 XN NeOd ey
has previously Dewn standardized AZalost
sacdard poasium aud phthaiste.

4. Procedurs . St e

41 Sampllog, N -

411 Prsiesc Preparstion. Folow the prosedurs oute
Nned in Metbod 5, Sectian 4.1.1; Litars should be in-
specied, dut heed Dot be desiceated, weirhed, or (dant-
lied. 1f the efynan: gas can be considared dry , Lo, Iow-
Lcre (rea, the miica gul Sead 00t be waighed.

€12 Datermluuom.‘ ig.uaov ths pro-

“RULES AND REGULATIONS

L}
ngers: retain s porton of each reazent for ume as s -
laox sotntion, Place about 200 g of ukcs gel in the lourty
topunger.
Nors.~1f motstare coatent is to be determined dy
{raping tre

[ iog . g

them weights. The weight of the silica (or silica ped
plus container) most siso bod.m-gﬂt.o the Daarest
0.5 g and recorded.

Leak-Check Procedure. Follow the
banc procedurs outlined Lo Method 5, Section 4.3.4d,
noting that the probe hesisr sball be adjusied to the
minimam temperstore reqaired to pre
tica, sod also that vecbags such a3, ]
inlet 10 the fliter balder * * °,” shall be replaced by,

on & shest imlar to the one la Pigure 8-2. The
rate 358l Dot mcent 0.000 m¥fmun (1.0 ctm) donng the
run. Penodically dinng mua. obanrve tDe cOADCLLOS

Detwewa Lhie Probe

exomed Lhe specifad rate, the tastar sbal) either void the

be swond paregrsph snd other obvicusly inapplicable m ° ° Pl the inlet to the Orxs impioger © ° °.° % changes, lewx-chbecks optional. 1! thess
‘P{xure 8-1 instead of Ft Sel, Tha pretest -check i3 optional. pogen’ { . are
ﬁ&%‘;m-m wnt:?‘PLm xm‘;!"olmp::: 413 Trin Operstion. Follow the batie procedores leak checks sre done, the proosdare outiined in Section
{soprepanol in the i3t impioger, 100 ml of 3 parceat  outlined in Metbod 5, Sectica 4.1.5, \n coojunenon wita 4141 of Mathod § (with spproprisis modifscadons)
bydsoges peroide ia both the sevond and thud ime mmmmmnmmmumwa- aball be cwd.
STATIC PRESSURE, mm Hy (ia Hy)

PLANT AMBIENT TEMPERATURE

LOCATION BARGMETRIC PRESSURE -

CPERATOR ASSUMED MOISTURE, %

DATE PROBE LENGTH, m (F)

RUN NO. NOZZLE IDENTIFICATION NO

SUMPLE BOX NO. AVERAGE CALIBRATED NOZZLE DIAMETER, e {ind e,

fAETER BOX NO. PROBE HEATER SETTING

WETERAH@ LEAK RATE, m3/min, (cfm)

¢ FACTOR PROBE LINER MATER)AL

i 1'“5““ TEMPERATURE
DIFFERENTIAL:
VELOCITY ACROSS GAS SAMPLE TEMPERATURE OF GAS
~ STALK HEAD ORIFICE AT DRY GAS METER LEAVING
CAMPLING | VACUUM |TEMrsRATURY .(APS), METER, GAS SAMPLE CONDENSER OR
TAAVERSE POINT TIME mm Hy {Te), mo {20 mm H20 VOLUNE, |-~ INLET, OUTLET, | LAST LAPINGER,
NUMBER ° (8), miw. (m HY~ UGS (i H20) | ~ (in 420 s (1) oS¢ 1°R) °ci{*f oc({*F)
TOTAL Avg Avg
AVERAGE Avg

After tuming of the pump snd recording the final
rradings e’ the conciusion of esch run, ramove the probe
frowa the stask. Conduct s posi-test (mandslory) lesk-
chack A io Section 4.1.4.3 of Metdod 5§ (with appropriste
mordification} and record the leak rate. If the post-test
lasxoge rule exceeds the specifiad accepiable rate, the
teifter shall ¢:lher corvect the sarople volama, s outlioed
tn Secdon 8.3 of Method 8, or sdail void the rua.

Dswn the ice bath and, with the proba disconnvetad,
pue the famainine post of the trala, by drawing clean
#o%lant sl thronals the symiem [or 15 minutes at the
Nx.a 197 rale used [or mmplag. .

QTE.~(laan amtisnt air can ba provided by passing
alr thoouzh a charcoml titer. Al the option of the tealer,
trihient A (widiout denning) Tiay be used.

418 Calcutation of Percant lwkisetic. Follow the
pricadure putiined in Mettud 3, Bwebing 4.1.8,

43 Sampls Herovery. .

4.31 Coatulzer No. 1. If & malsiors conteat snalyzis

Flgure 8-2. Fieid data.

i3 to be done, weigh the first impinger plus contens to
the nearest 0.3 g and record this weight.

Transier tha contents of the first implnger to 8 2012}
graduated cylinder. Rinse the probe, o3t impingas, all
oconnecting glasswure before the filter, and the [ront Ball
of the flitar holder with 30 Darcezt isopropansl. Add the
rinse solution to the cylinder. Dilute 1o 230 m! with 80
percent {suprogencl. Add the flter o she solutton, =iy,
and trsnsler to the sworsxe conimaer. Protect ths soluson
against evaporsticn. Mark the level of liqud on bet
containes aurd identify thasampleconiainer. .

42.2 Contalcer No. 20 1l 8 mmoisture content azalyys
is to be done. weidh tha second and tiird impingers
(plus coniants) to tho nearest 0.5 g acd record tnese
wetzBts., Also, weigh the spent silica gel (or silcsa ol
plusimpiagre) tothe nesrest 0.5 ¢. .

Transler the solutions froth the sscond and tiid
{impingers to & 1000-ml gradusisd eylinder. Rinse all
connecting glasswars linqluding back halfof fiter Doicer)
batwean the tltar and sliics gel Lmpilager with dalocized,

distilted water, and add this rinse watsr to the cylinder,
Dilote to s volume of 1000 Il with deioniead, distilled
water, Trangier the s0i0u0Q 10 8 Storsge cogtainer. Mark
thelevel of iquid on the contalner. 32al and ideatity the
sample container.

43 Anslysis.

Nota tae 1evel of 1iquid in contaloers1and 2, and cone
1 whether or not any sample was lost durtog ship-
ment; note this op the anaiytical data sheet. If 4 potice-
soie smount of leARsle bas occwTed, eitBer void fhe
saTple or use methoda, subjoct to the approve. of the
AcTuzistraioe, to ourrect the final results, -

43.1 Containar No. 1. Stake tha contaiper holdicg
the isopropancl solgtion and the Siter. I1f the fltar
RreaXsup, sllcw the fragients to seitle for a faw minutes
belore reciovicg & armzie. Piratte o 10001l aXquot of
o4 50.a%ca oo & Lozl Erlenumeyer fSask, add 2w 4.
drops of thorin Iadicator, g tiTsta 1o s pink eadpelst
using 0.0100 N banu:nofucmonu. Repest the titraliou
with s secand aliquat of sample and Averags the LitTsdlon
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wines. Roplicats titrations most sgree within 1 percant
or 0.2 ml whichsver is preater.

432 Coutaunsr No. 2. T mix the solatica
{n the contalnw holding the con!.-nu of the second and
tiird tooingara Pipetie & 10-ml allqoot of sampls aw s

4 drops of t:mw.pu:xondpdu
using G.0100 N beriumm ofumhru- the titration
whh » second -uqnm ple aad s verags toe titratica
valoas. TaLloy must sgres witiin | parcent

ummwmmmum

433 Blanks Prepars blanks by sdding 2 to 4 drope
of thorin irdicator to 100 mi of 80 percent ismopropaool
Tiopis the blaaky In the same manner a3 the smmples.

5. Calidration

&1 Calibrate equipmant malng
Mmmmmmotmus Bection 53
(muﬂng Ir3tam); Sectiog 5.5 (tampersturs ganges);
Bection 5.7 uuu.r) Nota tw the recommen

53 Btandardiss the barigm lorate lulutlon'ﬁ.h
25 ml of standard salfurie . to whics 100 m] of 100
percant isopeopencl bas boss sdded.

6. Coleulations

Note.~Carry out cusnlations retaining st least cas
extra declmal 2rare beyoad that of the scquired Cata.
Boand off Aguree alter onal calculation.

6.1 NomenelsiTre.

A o= Croas-sectional ares ol noszls, o9 (ftY).
B..-Wnu_r vwor (n the gas stosam,

oluma.
CHB0 -Bnlru.ﬂc acid (including 8(0q) concentratd
" Ydsem (bidseh. oo
CB0s=8ulfur dicride concantreton, g/dsem b/
T Pmnt of isoldnetic mmpling.

NeNormulity of barium perchlonts tittant, 3 ’

squivalentylitar,

mm Hg (In. Hg).
P,=Abwlats stack gass pressars, mm Hg (lo.

Pnd-Bundud nbanlnh Prossure, 700 mm Hg

(3.92 0. Hg).

T.-Avemosbanm meter tam parsttre
(sea Flgure 8-2),° Rg‘(l:

T.= Average abwoluts stack mt.mpuum (sne
Figure §-2),* K  R).

Tnd-Gt.(a;;ug) absolute tampersture, X3* K

V. -Volu::\o of sample aliquot titrated, 100 ml

for H:80, and 10 ml foe SOy
Vie=Total mlmolﬁ-um colected Lo Laplogers
\ 4 V‘Fdduo?‘ gm messnred dy dry
»=Volicna &nm - y

Valstd) = Eulumo of £32 snpia Deasared by the dry
£ meter 10 %andard coaditions,
d.m (dacl).

r.=Averags stack gus valocity, caleculsted by
Method 2. Equanion 2-3, oxng dats odtained
from Method 8, miree ((tver),

Vwlo=Total voluzcs of moloton in which tho
salforic ecid or sulfor dloxdde sample s
coatalned, 250 ml or 1,000 ml, ru'pu:uuh

Vi=Volams of banm wc.b]uw tfitrant oved
{or the sampls, ml.
ViywVolame of badum perchlorsts titrant meed
for the blank, mi,
Y Dry ga3 meter calibration factor.
Al{= Average Dressure drop scrosy orifice meter,
mm (o) HiO.
8= Total sampling time, min.
13.6 = 8 pecific gravity of mercary.
W= ec/min
100= Coa veralon to percent.
GJ Aversge dry gas metar tampersture snd sverage
E drop. Bee data sheet (Figure 5-2).

[ ] r7 Gus Volume. Correct the sampls volame
measured by the ¢y gas meter to standard conditions
C0* C and 780 mm Hjy or 83* F and 29.92in. Hg) by nsing
Equation &1,

Vasw=Va.Y (T"‘) PN’+(13 6)

nd

KV.Y P,,.,+(AH/13.G)
= - —_——T———

Equatioo 8-1

whore:
Xy~ 03833 *K/\nm Hg for mstric unity
=17.64 *R/\n. Hg lur Eaglish unita,

Nora.—If the laaX rats chearved during any manda-
tory lrsk-checks eiceeds the specified acceptabls rala,
thetaster shall either correct the valusof V.. 10 Equation
-1 (a3 desiribed 1o Bection 6.3 of Method 5), or shall
favalidata the Lost run.
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6.4 Volums of Water Vapor snd Moisturn Content.

Calctlate the volume of waler vapor cung Equetioq
52 ol Methid 5 the walzht of wnier collectad Lo the
meu\nmdnnu;dmboduxﬂymnw
mudiditars (the specific mavity of water s 1 g/=l), cu-
culala the molsturs contant of tha stack 3% %
,mwom-m&mwwmwuox

5 al30 spnlies Lo this mathod. Nots tial if tDe aBuamt gas
Strean C20 De coasidarnd dry, the volums of water Yapar
A0d EOLSTUrY co0LEn) Raed DOL e caleniatad,

45 Sulfurl scxd mis (Ineinding 80,) concamration.

Nv—va) (T
CE‘MOc:Kn Voo
Equation &2
where:
Eoym0.04904 aivalant foe inatrie omits,

=1.081X10= |o/meq lor English unisal
¢85 Bullur diguids coocsatTBELO.

-

Voo
N~ (T
Cso,=K
802 ! "n(od)
Equation 8-3
where:
Km0 ¢ loc metrie unita,

Jroeq
=7.081X10~1b/meq or Eoghah gnits
4.7 Isonnede Venatioa.
6.71 Calculatioa from aw data.

10T [KVie+ (VT Poo + AHI13.6)]
606V, P, A,

Equation 84

T

here:
'1:'::0.01:“64 mm Hy-m¥/ml-*K (or metrie onita
=0,002578 in. He-{t¥/mi°R for Epglish omts,
4732 Calculation from lotermadiats valose.
- TnV- (nd’)Pnrdloo
Toaved AP, 60 (1-Bag)
-K ToV-(nd')
' P.D.AQB(I“B..)

Equation 8-5

whers:

K =420 for metric valts,

=(.08450 for English uaits.

6.8 Awceptadbls Resuizs, [f 90 percent <1 <110 pere
cent, the results ars acceptable. If the ts are low in
comparisoa ta the standards sad 1 s beyoad ths acoept-
able rangs, the Admunisgater may opt to sccept the
resuits. Use Citation 4 {n the Bibliography of Mathod 8
to rmakes judiments. Otherwise, reject the results end
Tepeal the test,

7. Btbliogmpk'
1. Atmospheric Eminions from Solfurle Acld Mano-
fact Processes. U 8. DEEW, PHES, Dirlslan of

Alr Pollution. Public Health Service Publication No.
999-A P-13. Cincinratd, Ohlo. 1953,

2. Carbett. P, F. The Determuinstioa of §0r and 80,
lnFun Qases. Joornal of the Losticuts of Fual. 2L237-243.
1981,

3. Martin, Robert M. Construction Detalls of Isotinatio
Soures Sampling Equipmsent Environmental Proteciion
Ageacy. Research ls Parx, N.C. Air Pollnboa
Contrnl Qe Publication No. APT D—0581. Aprl, 1971,

4. Patton, W._F.and J. A. Briax, Jr. New Equlpmmc
and Techaiquea for Sampling Chemical Process G
Joarnalof Alr Polution 0l Associatlon. 3162 1963.

5 Rom, J.J. Maintenascs, Calibrstion, 8ad O peratoa
of I.not\.ueﬁe Source-Sempilng E%ujpmanl. Cics of
Alr Eaviroomental tection  Agsncy.
Rmu'd:’h'lmlle Park, N.C. APTD-(378. Mareh, 1972,

Harll, F. 2ad D. ¥. Camann. Collabocative
Etudy of Mothod for Determination of Bulfur Diozida
Fmissions trom Staticaary 8ourves (Fosal Fual-Fired
8teasn Genarators). Earironamantal Protection Agancy.
Research Park, N.C. EPA M0/¢-i¢-24
Decemnber, 1973

7. Annual Book of .\STM Btandards, Part 31; Water,
Atmospleric Apalysis. 40~2. Americsn Eoc.n(y
for Testlag aad ¥ mm Pbll.sda.lphh. Pa. 1974,

(Sees. 111, 114, 301 (a), Clean Air Act, sec. 4(s) of Pab. L.
91404, M4 Btat. 1683; sec. 4°4) of Pub. L. 01604, 84 Srat,
1687; sec. 9 of Pub. L. 0143, 81 Stat. 504 [42 U.s.C.
1857¢-8, 185Tc-9, 1857g(a)].)
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Attachment G

Determination of Particulate Emissions
from Stationary Sources



RULES AND REGULATIONS

322 Cannect the probe, st It Into he sack, and
samphe M a constant rase of 3 lpm (0.07 <m). Coounos
ampling onu e dry s meter reonars sbout D
litars (L1 1t9) or undl vixibie Bquid dropiews e carmod
over {rom the frwt imgmgw (s We mamd. Record
temperailre, Dressare, and dry fae meter readlngs 3
required by Firare 4=8

323 After oollectiry tha mmple, combine the con-
tents of the Cwo (N pgers and mewsre Lhe voiD e Lo Lhe
nesrest 0.5 ml. -

3.3 Calcuiations. Ths elenintion mathod presented b
designed 10 wLIate.the mowsturs Lo Lhe stack £380
therefors, ather daia, wnch wre only decesmry (or 8C-
are not collected. TDe

TALGDS adequaiely esimals the moOISIWS
cyntent, or the parpom of dewarminipg lsokineuc same
plng razs setunmm s .-~ s

3.3.1 Nomenciatnrms- ~~

Buaw ADproxinata: proportics, by volume, of
WaLler Yapor in 19a gxe sream Jesving the
second tmpmnger, Q028 R
By.wWaler vapor inhe gad stream, proportion bY
»”

valumma. ,
M= Moloculxr “weght of witer, 180 gg-mole.

(18.0 'b/1h-mncie)
PawAbsoiols preemes (Jor this meihod, SAMe &8
barotnetrio ) &2 tha dry gas metes.

P""fm'" Jreesurs, (50 mm Hg
2, e

Pulideal raa avomiant, Q.02 (mm Ha) (m/
(g-mols) - °X) far mauve o and 2188

an. HE) " (@)1b-mowe) (*R) for English
e,

T o= AbsolTts tamperxrare st meter. *K (*R)
T.‘-u'!)t;idai;d- abwoizis lamperaturs, =3° K
{
V= Final volirme ef borpinger contents, ml
ViwInjdal voimeme of tmpinger contents, ml,
YVe=Dry gas vokuna zoeesured by dry g33 meter,
dem (deh)
Vieidt= Dry gus veliime messured by dry £as meter,
cortected  ta . mandard codiuons, dsam

(dsct).
V actsd)= Y olums of weter vrpor condensed, corrected
to standard eanditians, scm (sef).
 @pm Density of watar, 0 982 g/t (0.002201 1b/ml).
332 Yolume of water vapaor collected.
(Vi=V)e-RTu

V.‘: -P;d M-
-K;_(Y!—V.')
Equation 45

whers: .
K, =0.001333 m¥m! for metrie units
- Q.04707 T2/l for Enghsh unne

233 Gas volume:

: . P.\ (T.
Pewa=a(£2) (7)
V- -
R
Equation 46
whare!

K 103848 * X /xrm By for metric gnits
=]7.64 *B/in. Hg for Zogiish anuts

334 Approximate moisture eoatent.

V'.
V-4+ V— (sud) B'.
V.'

Vw<+ V- {9 ud)
Equation 4-7

Brl-

£ (0.025)

4. Culidration

4.1 For the relersnce method, colibrata equipment s3
specified in the following sections of Metliod 5. Section 5.3
(matering systam); bSecuon 5.5 (temperatura gauges);
and Secuon 5.7 (barvmaeter). The recommended ek
check of tha metarng sysiem (Seelion 5.8 of Metnod 3)
also applies wo the rejerence Ziethod. For the appronmas
tion mechod, use the procedures outiined in Secton 3.1.1
of Metbod 6 W calibrata the metering syRem. sad the

urs of Metbod 5, Secuon 4.7 o calibraie the

B. Bidliogrepiy

1. Alr Pollution Engineering Manual (Second Edition).
Danfeison, J. A. (ed.). U.S. Environmenias Proteczon
Agency, Ofice of Air Quality Planning and Standards.
lee_rnfc.b Trnangle Parx, N,C. Poblication No. AP~4Q.

7

2. Devorkin, Howard, st al. Ai- Pollntion Source Test-
ing Manual Air Polutlon Control Distnct, 1os Angeies,
Calll, November, 1530

3. Mewhods for Determination of Velocity, Volume,
Dust and Must Content of Gases. Western Precipitation
Division of Joy Manulactunng Co., Los Angeles, Caiif.
Bulletin WP-50, 1964,

METHOD 5=DEITERMINATION OF PARTICUTATE EMISSIONS
FaoM BraTIOMART S0CRCES

L Principle and A4 pplicabidicy

1.1 Principisa. Partdoulais matter is withdrawn fso-
Xinetically from the source and coliectsd 0o a glass
fiber Altar maintained st & Lamparsiure (n the range of
120-z14¢ C (248==25° F) or such other tamperalire as
specified by an applicable subpert of the stagdards or
spproved by the Adminisguwe, U.8. Enviroumental
Protecdon Ageney, for s parteuwler spplicatdon The
perticulsts mass, which lnciudes any materisl thas
coundenses &t or sbove the Slosden tempersture, ia
detarmined gravimatricall y alter removal of uncombined
water.

1.2. Applicabllity. This method is applicable for the
determinadon of paruculste emissions rom stanonary
sources. .

2. Apperatug

21 Eampling Train. A schematic of the sempling
train Used [n this wethod is showd in Figore [~1. Com-
pleta construetion detals are given in APTD-0381
(Citation 2 im Bectiom 7); commereral models of this
traln are olso avallable. For chanwes from APTD-0881
and for allowable modifizadons of the Taia shown in
Figure 51, see the lollowirg subsectons. .

The opersting and maintenance procadures for the
sampling train are described !n APTD-057¢ (Cltadon 3
in Becton 7). Bines correct Usage is Lmportant in obtain-
ing valid results, all users shouid resd APTD—0573 sad
sdopt tbe operating and maintenance procedures oqt-
Hned o it, onless otherwise specified bermn. The tam-
pling traln consists of the following components:

FEOERAL REGISTER, YOL 42, NO. Y60—THURSDAY, AUGUST 18, 1977



TeMPERATURE SENSOR
~

\ .~ PROBE

RULES AND -REGULATIONS

41777

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED

BY AN EQUIVALENT CONDENSER

THERMOMETER

CHECX
VALVE

Tempenatupe MEATEDAREA  THERMOMETER
<
PIYOTTUBE 5 0R FILTER HOLDER
PROBE STACK
WALL

\

=

f VACUUM
_ ‘ LINE
REVERSE-TYPE "

PITOT TUBE
/ : =
PITDT MANOMETER IMPINGERS  ICEBATH
, BY-PASS VALVE
ORIFICE /
O
VACUUM
GAUGE
THERMOMETERS MAIN VALVE
DRY GAS METER AIRTIGHT
PUMP

wi::z s beating mu_r.n capabis of malntainiog s g=3 tem.
parssure at the exit end daring sampling of 120x14° C
(215::25* F), or such other temperature a3 specified by
an s;pUe‘blo subpart of the standards or approved by
the Aczupistrator for 8 particular applicaton. (T3e
testar may 0Dt (L Oparsis the equxpmenl A8 lamperiiure
lowsr than that specified.) Since the actusl tam

82 the cutiet of the probe is not usually monlwud during
samplng, probas consuuctad sccording to APT D—0381
and uuuzuu the calibretion curves of APT D-0578 (or
esiibraled scsording 0 the procedurs outlined ln
APTD—O&'G) 1l be considersd sccepiable.

Either borasilictte of quantz glass prode iners my He
nsd [or stack tamperaiures Up 10 aboul 430° C 900* F):
quarts liners shall De used (or (emperstures between 480
and WI* C (00 and LAYN® F). Boih t¥pes ol liners may
be used at hugher temparatusres than specified lor short
peniods of time. subject 1o Lthe approval of the Adminis.
traiof, The soltening tamperaiure for borosilicate is
L7 C (1,508° F), and lor quanz it is 1,50 ¢ C (2,732 F).

Whenever pracicsl, every et/ont shiculd be made o use
tocunilicats oF QUArtZ gina: nrobe llness. Alurnuuvely
wetal liners (e.g., 318 unn.u. nn. incoloy 423, or other
currosion reasiunl metas: mad {mmleu \uﬁm( may
be used, subjec, to the .\pprovnl of the Administrater,

21,3 Priot Tube. Type 3, w degerbed U1 Section 2.1

of Mathod 2, or other Jdevice approved Ly Lhe Alirunis-
trstor T ho wwt tibe sLiall e atiuhed Lo the prola os
souwn it Firure 3=1) 1o al'ow constent monitonne of the

$lack s veiority The umpat (lugh prussure) spenung

Mention o trade nadas of spevcific product: does oot”
e natitute sndorsement Ly the Environmentsl I'rotoc:
1.0 Agency.

Figure 5 1. Particulate-sampling train.

Pplane of the pitot tube shall bo evwn with or sbove the
notila enTy pisiie (see dethod 2, Figure 2-4b) during
mmpiing. Tde Type 5 pitot tabe assemdly shall aan 3
%;\: cosClctant, detarmiced as outlined in Secnon ¢ ol
t

214 Diffarentia. Prassure Gauge. Inclined manowm.
olar ar equivaiany dev ) \tWO), 83
2.2 of Method 2. One manamecar sl be
bead (Ap) readings, and the otber, ws orufice dift

readings.

poessun

2.15 Flter Hoider. Borosilicats glass, with 3 phas
frit fliter sopport snd a siicoge rubber gasket. Otber
materials of construction (eg., Tuainiess stee;, TefSon,
YViton) may be used, subject 0 approval of the Ad-
ministraior, The boider deasign sball provide a positive
seal Aginst lenkage som Lhe ootvide or aroand the (Uter.
‘The boider, shall be attoched immediately st the ouilet
ol the probe (or cycione, U used).

2.1.8 Fliter Henting System. Any besting system
eapabie of maintaining 3 temperarare arouad the fiter
bolder during ssmpiing 0. 120=14* C (28=2" F), or
such other temperaiure as specificd by an applicable
subpart of the standards or approved by the Adnunis
trator for & particular npplication. Altermatively, the
taster may ool to operate the equipment st a temperature
lower than tbat specified. A '.cmpenmn gauge eapable
of measuring temperature to within 3* C (S.4* F) shal
be lnstalled 30 that the temperaiure sround the Blter
hoider can be reguisted and moaitoed dunng samoling.
Heating systems other than the gae sbown in APTL-
0381 may be uved.

2,17 Condenser. The lollowing system shall be red
to determine (he stack g3s moisture content: Four
irapingers counected in senas with leak-iree prouvad
glass littings or any similar lesh-irce non<coutamiasting
fittings. ‘The iy, thicd, and lourth impingers hull be
ot the Greenburg-Smith dewuzm. modified hy res-lacing
the tip with 1.3 cm (}4 in) |D glass tube exteudingz to
about 1.3 ¢m (4 in.) ram the Lottom o the Qask, The
sconnd impinger shall be o1 the Greenbwg -Snuth design
with (e standard ap. Modileations (e.g.. using Q-nbie
cotueclions betwern Lhe uUmp.ngers, umng matenals
other than ciass, or using ftexible vacuum lincs 12 connect
the Alter Zowdor 10 the condender) may be used, sutvyect
to the anproval of the Admiuistrator. The Ani and
second {wopiagers shall contatn Riown quaitilier of
walts (Scetion 4.1.3), the thirtt sholl be emty . and the
fourth <hull contun 8 known weirht of stuea gel, of
equiraleat dvdiccant. A therniomoler, capubic 0/ Mitwslr

xcribed in Section’
used .07 vaioCity,
iSereotia.

{ng temperature to within 1* C (2* P) shall be placed
at the cutlet of the fourth lmpinger for macitonog

purposes,

Alternatively, agy system that cools the sampie gas °
stream sod allows messurement of the witer coodensed
and molsture leaving the condenser, saco to' withia
1 rol or | £ Tay be used, subject 1o the spproval of the
Admialstraior. Acceptable mewnd are to mensure tie
coadensed water e:ther gravimetsieally or volurcetrically
and to measure the motsture leaning the condevser Ly:
{1} wmonitonag the tempersture and pressure at the
egit of the condenser snd usicg Daiton’s w of
prussures; or (2) pasaiog (he sampie gas stream (Brouzd
2 tared silica gel (or equivalent desteeant) trap with
exit gases kept below 20° C (53* F) and determiging
the weight gain. .

U ;eans other than silica gel are gsed to determine
the amiount of moistare leaving the coodeaser, it 8
recommended thax siica gl (or squrvalent) sult be
usad betwevn the condeaser systes and pum Lo prevent
rioisture condensatian in the pump oad metenny devices
and to avoid the newed to make carrections lor mowsture lo
the metered voiume.

Norz.—If a3 determinstion of the panticulate matier
collected in the impingers is desirad in add:Uoa Lo mois-
ture zontent, the impinger system desrided above shail
be uxd. without modificstion. [ndividua. Statcs oc

. control agencies requinng this informauion shall be

contacted as 16 the sazuple recovery and analysis of Lhe
impinger cnatenty,

1.8 Metrnng Sywtem. Vacuum paoge, lesk-‘ree
pump. thermorneters capablc of mensunng tepertiura
towithin $*C (3.4* F) dry gas metercapabie of measunug
voliwrae 1o within 2 perevnt, and relaled mquinment, os
shown in Figars 1. Other mcteniag systems capable of
maiuntaining samplicg rates withwn 10 (wrtent of o=
kinetic and o determuning sampie vohumes 1o within 2
percent Tiay be used, subject o the spprovw! o the
dstrator. When the metenng 3ystern is used :n
ction \witlr 3 pitot tube, Lhe sysiem shall enabie
0 isaRir«tic rates,

Seplngtraipsatilizing metertngsyems designad ‘or
Rohor flow farey than that deseribed in APT D-Q38! or
APTULU05Te may e used provided thatl the specifics
l.ums o this method are met.

. Buaromet-r. Mercury. anecold, or other taromerer
ble ¢ meesuring atmosphene peesvure (o with.a
aum He (00 in. He). in many cases. the barometne
2 may be ehigined {rom A grarby nationul weaather
5tLti0n, in which case the stalioa value (wiich i
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the sbsolutle beromatzic preasure) shall be rejuested sad
sn ahustment foe eldvaton diderences betwesn the
weulher SULON and MOl Point 10al be applied at &
rale of Junous 2.3 mm Hg (0. L. Og) per 30 m (100 1)
vievanion increass or vioe versa [of ¢ievation decrense.
+2.1.10 Gas Deanty Detarminaston Equipmaent.
Temperasturs ssnsor and prassurs gauge, as descri
in Secuions 2.3 and 2.4 of Method 2, and gas analyzer,
if nacossary, as described in Maethod 3. The temperaiure
wnsor shall, prelerabiy. be Dermanantly attached to
1ne pitot :ubaor mmphing orobe W 8 fixed confifuuation,
snch thot tEetip of the sstisor extends bevoud the ieading
edze of the probe shesth anc coes not touch any metai.
Alternatively, the sensor may be sitached just prior

to use i1 tha N=id, Note, howavar, that i{ T2 temparsiure -

sansor 13 atiached In the field, the sensor must be placed
in an interferanceires arrangement with respect (0 tha
Ty S putot tube openings (see Method 2, Yigure 2+7).
As 3 second aiternanve, if s dilference of not more than
1 percent u1 the averaze veiocity measiwrement is to be
{ntroduced, the tamperature Faude need not be

attached
to the peobe of pitos tube. (This alternativa is subject -

to the approval nl tbe Administratoe.) <
2.2 dSm:plt Recovery, The folowing lhm.l. are
»

2.2.1 Probe-Liner and Probe-Nortle Brasbes. Nylon
trstla hrusbes with stiiniess stesl wire bandles. The
prope hr.xh sball have extensions (sl jeast 83 long as
the orobes of stanless steel, Nylon, Tetlon, o¢ similaely
inert mazenal, The paishes shad be properly si
shuoad o Drush sut the probe liner dnd nottle.

222 Wash Bottles=Two. Glass waal bottlas ars
recommended; pulysthylene wash botties may be used
a! theoption of the tester, (t1s ¢ ded thatacet
nGt bi.awud in pciyetlyiena bottles for longer than s
mont.

223 Glass Sampis Storage Containers. Chemicaly
reqsuant, borosilicats giass batties, {or acetone washes,
£00 m! or 1000 mi. Screw ¢ap linery shail either be robber-
bacxed Tedon or shall be conitnicied 50 &3 10 be iesk-(ree
and resistant to chemical atiack by scetone. (ONarrow
mouth ginss hotties bave been found to be less prone to
jeaknge.} Altarnatively, poiyeibylspe bottles may bDe

usad.
2.2.4 Petri Dishes. For Qlter samples, glasy or polé

ethylene, uniess otberwse specied by the Admin-

iscrator.
22.5 QOradusted Cylinder and/cr Balancs. To mens-
ure condensed water to within 1 m) or 1 g. Graduated

cylinders shall have subdivisions no grestec than 2 ml.

Most labotuzocy balances sre capable of weighing to the
nearest 0.5 g or-lrts. Any of these balances is Juitadle (or
Tse nere and in Section 2.3.4, .

22.6 Pilastic Starago Containers, Air-tight eontainery
t stora silica gel. N

2.2.7 Funnel and Rubber Policeman. To aid In
transfer of silics gal to containes: nok necessary if silica
gel is weighed in the fiald.

.8 Funnel. Glase or polyethiens, to ald in sample

recovery. .
23  Analyss.Tor aoaigsis, the bllowi>g equipment s
* .
Glass Weighiog Disbes.
asicoptor.
Analytical Balance. To messure to within 0.3
Balance. T'o measure to within 0.5 g.

Beukers. 250 :z).
.3, sieter. Tn maansre the relstive humidity

g e
obd o
Dl taicte 2

w

3.5 Eygro
of the laborntory environmens.

3.7 Toemprrstucs Gaure, To measure the tempers
tum of the laborstory envirograceas.

3. Reageris

' g.l Sampling. The reagents used iu sampling ore wa
nlows:

3.1.1 Fllters, QOlams fiber fAlters, without orranie
binder, exhibitiag ot least .95 percent sliciency (<0.05
peresat pAneimbion) o2 00-mueron divety! phtholate
Tuoke particles. The fiter eficiency test shall be con-
cuctrd 1n secordance with ASTM standard method D
E5~71. Tess dnta from the supplier’s quality control
progrum are sulicient for this purpass.

3.1.2, Siliea Gel. Indicating type, 6 to 16 mexh, U
peavicusiy used, dry st 178° C (3¢ F) for 2 bours. New
si'ica gel may be used as received, Alternatively, othee
typud uf dasicennrs (aquivelsot or betier) may be nsed,
suujaer 1o the apprucal of the Adminisirator.

3.1.3 Water. When analysis of the materis! canaht ia
the Lmypinuers is requirad, distilled 'water shail be used.
Itun hlanks prior tu Lald uae to elitminate s high binox
on tral samiples, s .

414 Crushed Ice,

3.1.5 Stopcock Groase. Acctane-nsoluble, heat-stable
siltenne greaso. This 13 put nocessary U screw-on con-
pectot? withi Teflon sleeves, of sumilar, are usad. Aiterna-
neely, cthee tyTes of stopeock greaie may be used, sub-
Juct 3o t.e spproval of the Admtnusustor, .

1.2 Faunin Recovery, Acetone—reagent grade. <0.001
percent residue, in £iass dotilm—is requirad. Acclune
froms metal contuigers generaily hus o high residue blank
cnd 3houid nat be used, Sometimes, suppliers transfer
ncetons 10 gli.d botties from metal containers; thus,
acetone binnhs shal! he rua prioe to field uss and only
scetone wita low blunk vatuas (£0.001 percent) shall he
used. In 110 case sha!l a blank valite of greatsr than 0.0G1
v reant of the "ei\;h: cftrotone uard he subinicted ftom
o N, o woight,

amd ambieat

‘RULES. AND REGULATIONS

32 Anpalyxis ‘T'we reageatis ace reqaired for the analye

as;
331 Aceions, Same a8 32
332 Dasiccant. Anhydrous calcium sullate, indieats
. Altarpalively, other CYDes of deticeants may be

1og Type. A
used, subjest 10 the spproval of the Admusismater. - -

4. Proeedurs

4. Samopling. The compiexity of this method is sush
that, in neder 10 obtain reiiable results. testers sgould de
trained aad experienced with tlle test prucedures.

4.1.1 Pretest Preparstioa. All the components shall
be maintained and calibrated sceording to the procedurs
gexnb«l {n APTD-0576, unless otberwis specified

erein.

Weigh severs! 200 to 300¢ portions of silics gel In sir-tight
containers to the nsarest 0.5 g. Record the total weight of
the siiics gel plus container, on each contaiger. As sn
alternative, the siliea gel need not be prsweighed, but
™may be weighed. directly in its impiager or sampling
holder just prioe to train assembly.

Check
flaws or Dinhole leuks. Label filters of the proper diametar
on the back Hide Dear Lhe edge using nambering Dachine
ink. As sn alternative, label the shipping cootainers

 or plastic petnl dishes) snd Keep the Blters ia these
enqt?:pm ot all umes except during smpiing aod
welignine.

Desiccats the Alters at 20=5.6° C (83==10° F) and
reesure for st least 24 hoors and weigh at in-
tervals of at isavt 8 hours to a constant weght, .6,
<0.3 mg change {rom perevious weighing: record results
10 the aearest 0.1 me., Doring each weighiog toe flter
must not be etpased 1o the labaratory atmosphere for a
period xrester than 2 minutes and s reistive hamidity
above 5 percent. Alternatively (galess otlierwise speci-
fisd by the Administrstor), the Niters may be oven
dried st 108* C (X20° F) for 2 to 3 houry, desicested for 2
bours, snd wreighed. edures other than thoss de-
scnibed, which accoant for relative hurzidity effects. may
De used, subject to the approval of the Administrator.

4.12 Preumicary Determinations. Select the same
pling sits.and the minimura namber of sampling poiats
scoording to Method 1 or a3 specified by the A i
tor. Determine the stack pressure, temporsture, and the
tsngeof velocity headsusing Method 2: it is recommended
that 8 leak-check of the pitot lines (see Method 2, Sec-
tioa 3.1) be performed. Determine the moistars content
usiog Approxunation Metnod 4 or its alternatives for
the purpose of making isoiinetic sampling rate settings,
Deternuine the stack zas dry molecular weight, a3 des-
cribed in Method 2, Section 3.8; if integrated Method 3
sarcpling is nsed for molecular weight determinstion, the
integrated bag sampie shall De taXen simulitaneonsly

.with, and for the sane total leagth of time as, the pas-

tieniate sampie run. .

Select a nozzle size based oa the range of velocits heads,
=uch that it is oot necessary to change tbe nozrle size in
onder 20 tnaiczain lsefinetic sampling rates. During the
rn, do not change the nozzls size, Ensure thst the
proper diferential pressurs gsuge is chosen {or ths rangs
02!‘. veioeity heads encountervd (3ee Section 2.2 of Method

Select & suitable probe liner and probe length sueh that
all traverss points can be sampled. For largs stacks,
consider sampling from opposite sides of the stack to
reJuca the leagtb of probes.

Select a tota) sampling time greater than or equal to
the minimum totel sampling time specified in the test
procedures for the spaculc industry such that (1) the
samplicg timme per point is not less than 2 mis (or soma
greater time {nterval as spuctded by the Administrator),
and (2) the sample volume taken (corrected to standard
corditions) will esceed the required mimursum total gas
samiple voinme. The latter is dased on an appronumste
average sampliog rete.

1t is recomrnended that the number of minutes sam-

led st sach point de 40 incteger or AD integer Pius one
»l{ mitute, in order to svoid timekweping errors.

In some circumstances, e.£., bLatch cycies, it may be
Decessary W sampie for shorter times st the traverse
points snd to obtain smaller gas sampis volumes. In
these cases, the Adminisirator's spproval must first
be obtained.

41.3 Prepasstion of Collection Trsln. During prep-
eration and assembiy of the saripling train, Xeep ail
opeaings where contamination can occitr covered until
Just prior 10 sasembly or until sampling is about to bexin.

Place 100 ml of water in each of 1ne first two Lmpingery,
Jeave tbe tbird Lmpinger empty, and transier spprosi-
mateiy 200 to 3 g of preweighed silics gol (rom its
container to the fourth tmpingar, More silics gel may be
used, but care should be takin Lo ensure that it is not
entraitied and carried out (rowm the impinger dunng
ampiing. Flace the container in & ciean place for later
use n the sample tecovery. Alternatively, the weighe ol
the silica ge! pius tmpinger way be determined o the
nearest 0.3 g and recorded.

Usitlg 8 tweezer or clesn Qisposadle surgical gloves,
place a laheled (ldentifi«l' and weighed Iilter in the
Wier holder, Be sire that the filter & properiy centared
and the gasket properly paced 30 88 Lo prevent the
sample pas Stream {rom curcumvonting the tilter. Check
the filter for tears after assemibiy is compieted.

Wnei glass liners are used, install the saleeted nozzle
using 8 Viion A O-ring when ftack temperatures are
legg than 24 C (2W° 1) and an astestos siring gasket
wlen temperatises are bigher. See APTD=(6 lot

v -
filters visually semast light for irregularities sad

dutails. Other conneiing systems wting either 316 stain
len swel or Tedon lerriies 4y De oserl. When metal
liners sre used, install the nozzie a3 sbove of by a leak-
(rea direct Muchanical connection. Mask tbe probe with
beat resistant tape of by sarze olter method Lo degoce

_tbe proper distance into the stack ar duct ar sech sam-

plng poist. . oo

5ot up the train a3 in Figuire 54, usicy (X necemary)
8 very light cost of silicone greasa on ad ground zlam
Jjointy, greasing only the outer partioa (see APTD-%76)

. to svoid possibility of contamination by ths silicoos
grease. Snbject to the spproval of the Administrator, &

glass cyclone may be used between tha probe and filter
bolder when the total particniste catch is expected 0
exceed 100 g or Whaa water droplets are present i the
slack gss. ’ =

Place crushed ice asound the impingers.

4.1.4 Leak-Check Procedures.

4.1.4.1 Pretest Leak-Check. A pretest leak-eheck {3 -
recommended, but not required. i the tester opts to
conduct the pretest leak-chevk, tha following procedwre
shall be used.

Aftesthe sumpling train bas been sssembled, Turn an
and set the Qlter and probe beating systems at the demred
operating tern peratures. Allow time (of the tamperatnres
to stabriite. [[a Viton A O-ring or other leak-iree connees
tion is used in assembling the probe notule to the probe
liner, lenk-check the triin a¢ the samolng site by pivg-
ging the nozzle and pullicg & 38J mm Hg WS in. Hg)
YaCTLID.

NOTR.=A lower vacuum may be used, provided that
it is Dot exceeded during the test.

If an asbestos string is used, do ©ot copnect the probe
tn the treia dwring the lewi-check. Instead, leax-tbeck
the train by first ptueing the 1niet 10 the Gltar boider
{eyclone, if appiicable) and pulling » 350 mm He (L5 io.
Hg) vacuum (see Note immediately sbove). Then con=
nect the probe to the train and leak«check a2 about-23
mm Hg (1in, Hg) vecunm: aiternatively, the probe may
be leak<checked with the rest of the sampling train, (o
one step, .at 330 am Hg (15 in. ER) vacuum. Leakage
rates in excess of 4 percent of the averags sampling rate
or 0.C0057 m3,min (0.02 clrp), whichaver is lesy, are
msceeptabls.

The (ollowing lesk-check instructions for the saxpling
train descrided in APTD«0%76 and A PTD-0581 may be
helpful, Stasrt the pump with bypass vaive tully open
and coarse sdjust vaive compietaly closed. Partally
apen the coarse odjust valve and slowly closs the bypuis
valve unti) the desured vacuum israached. Do not reversa
direction of bypass velve; this will cause water to back
up into the fltar holder, if the desired vacuum is ex-
ceeded, either jeak-check st this higber vacuum or end
the lesk check o8 shown below and start over,

Whea the leak-check is cormpleted, first slowly remove
the plug irom the inles to tbe probe. Slter bolider, o¢
eyclone (U appiicable) and immediately turn ol the
vacoum purrep. This prevents the water in the impingers
fom being lurced buckward into the flier hoider and
ig.icp gel from being enwuined backward inta the thard

pioger. .

4.1.42 Leak-Checks During Sample Run, If, duriog
tte sampling run, a componant (e.g., flter assambly
or impinger) change becomies nNecessary, s lesZ-check
shali be conducted imamediately bef{ore the change s
made, The leak-check shall be done according to the:
f ure outlined in Section 4.1.4.1 ahove, except that

1 shall be done a5 a vacuum equal to or greater than the
maximum value recorded up to that pointin the tast,
1f the leakage rate is found to be no greater than 0.GX057
m¥/min (0.U2 c{m) or 4 percent of the average samp
rate (whichever is less), the resutits are acceptable. and
no correction willneed to be applied to thetotal volume
ol dry gas metered: if, however, a higher leskoge rata
i3 obtained, the tester shall either racocd the leakage
rate and plan to correct the sazuple volurte as shown in
Section §.3 of this method, or shall void the sampling

run.

Immediately after component changes, leak<checks
are eptional; if such leak-checks are dnne, the procedure
outlinad in Sectinn 4.1.4.1 above shall be nsed.

4.1.4.3 [ost-test Leak-Cleck. A lvak<check is Tiands-
tory st the conclusion of each sampling run. The jeak-
ehacXk shall be done in sceordance with the procedares
outlined in Section 41.4.1, excent that it shall be coa-
ducted al o vocuuwm aqual L0 of greater thaa the oaxi-
mur value reached during tle sampling run. it the
Jeakoge rate is found to e 0o gieater than 0.00057 ¥/ min
10.02 cfm) or 4 percent of Lhe acerage sam rate
(whichevrer is less), the reyits sre accepiable, and po
correction nised be applied to the total vulume of dry yos
metered. If, Llowever, 8 bigher leukuge rate is obtainey,
the tester shall either record the leukag= rate and corrses
the sawnple solumie »s thown in Sectiva 6.3 0f thui metkod,
or shall vnid the sampling run. .

4.1.3 Purticulate Traia Operstion. DNuclzg ths
ssmpliog ruo, waintain an isokinetie sampling rate
(within 10 percent of true isokinetic unles; otherwise
specified by the Administracor) and s temperaitire
sround the filter of 1202=14° C (2:3223° F), or such other
tempurature 3 spectfied by sa appileable subpa= of Lthe
standards or apiyroved by the AJministrater.

For each run, record the data tequirad on a dats sheet
such as the one showm in Figure $-2. Bo sure 1o record the
initiad dry gos moter reading. Record the dry zas matar
rendings st tha beginning snd end of each sampling Ums
inceement. when cbanges in flow rates are waude, belors
snd s8fter tih leak check, and when somplog i3 balteds
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s other readings required by Fignre 5-2 ot least cocs
Tach sample pulnt Auriog each Lme wersmeat sod
ALoasi readings when signideant chaages (0 percens
nation 1o veloCity Lead resdingy) Dscveviiaie sddie
il sdjustments 10 flow rate. Level and tero the
Anotneter. Beeause the manomatar lavel 0ad zero ey

"RULES AND REGULATIONS

Clean the porthales peior to the tast run t minimise
the chance of aumpiing deposited mataral To bes
nz:vlmt.‘nmn the gotiis cap, verly thas the Qlwor
and probs besting ar® UD 0 tamperaose, acd
that the Ditot fube and Drobe afe Droparly positoned.
Position the Dotzie ag tiie Grat averss powlt Woh the g

41T

of the lsokinetis sampling *us whthout ssomd we
Thase 2phs e devizmed ior tve
Trpe 8 pitot tabe cos@iciens is |

i e uriag :‘E'}“u:?&"_’ Gure carnger, made %mg% Zﬁ?&‘&?ﬁﬁﬁ%ﬁ E:"Zi& su"é' %":ciﬂ'&gﬂ' i Seean 77 o taran
WANT AMBIENT TEMPERATURE _
(OCATION BARGMETRIC PRESSURE i
0PERATOR, ASSUMED MOISTURE, %

BATE PROSE LENGTH, o {13 R
RUN NG, 'NOZZLE IDEATIFICATION NO. o -

SAMPLE 80X 40 AVERAGE CALIBRATED NOZ2LE DIAMETER, £ {ia e
HETER BOX NO, PROBE HEATER SETTING
MITER OH@ LEAK RATE, m3/mvialcta} .
CFACTOR PROBE LINER MATERIAL
PITOT TUSE COEFFICIENT, €y SCHEMATIC Of STACK CROSS SECTICH, STATIC PRESSURE, mea Hg (i iyl

’ . FILTER NO.
PRESSURE
DIFFERENTIAL ] - . Turs
- : agx | vaocm | once o s
SAMPLING | VACUUM' | TEMPERATURE NEAD - METER QAS SAMPLE FILTER HOLDER] CONTENSER Oa
TRAVERSE POINT | TiME mm Ha (Tg 1arg). e E20 VOLUME INET OUTLST | TEMPERATURE. | LAST IMPINGER,
. NUMBER {8, mina {in. Hg) ¢ (*F) mnin 0 (in, H20) w3 {113 *©c*n s (*R e *n *C (°F}
- . L3 -
‘ - +
T07AL ’ ) Avs. Avg.
AVERAGE Avg. .

Then the stack is under sigrifizant zegative pressurs
(isight of mpinger stax ), texa cass Lo ciose the coarse
sdjust vA ve Defore inserting tRs probe into ths stack 10
privens watel lrom backing iute the fiter holder. U
ne~ssary, the pump msy be twred on with the coarse
aijust valvs closad.

“Whoo the pmbe Is In position. block off the openings
arcund the probe and porthoie to preveand unrepre-
sentative dilintion of the 7as stream. -

Travorsa the $:20K crads-section, ss required dy Method
1 or a8 specified by the Adminlirar, being caratul not
to bimp tbe probe untzle into the siack walls when
sarapiing risar tha walis or when reoving or Lnserting
tive probe LLrough tbe nortboles; this .nuzizes the
Wanee of extracting depusited matarinl,

Durirtg the test run, maks periodic sdjustments to
k*ap the rempemturs sround ilie flicer Boides ot the
poaper level: 834 more ire and, I necessary, salt o
WwMnLain 8 teeperncure of less then 20° C («3° Frat the
condensariailica gel outlet. Also, perfodicelly chek
t'n lavel and rero of the manumeter.

11 the preasure drop arross tbe flller Becomes too hizh,
mubing lsnzinetic saraplng duficidt to uaatan, the
Giter miwy be replaced in the mids: of a sampie run. [t
14 racnmanended thot spotber corapleis flter amsewbly
ey 11¢ed rather than attempting to change the Alter ttself.
Itelors & new filtar sigembily 15 installed, coaducs o leak-
Jisck (see Section 4.1 4.2). The total particulste weight
shadinclude the sunmation of all fliter assanbly catches,

A suingle train shall be used [or toe entire sample run,
exeept in cases where simiuitaoeons sampling 13 renuired
i1 two OF 107 i narute durts A 8t two or mrice diilerent
1 st ons withun the sams duct, or, in chses wners squip-
e (o litre nocessi'ates & c2angs ol traurs, [n all other
L1IAN0NY, tna i e of Lwo 07 more trains will Le sudjet o
Je o pprova. o7 Lhe Adzliusteator,

- Figure 5-2. Particulate field data,

Note that whan two or tuors trains are nsed, separsisy
snalysas of the lonc-bsll aad (I spplicable) impingsr
catches from each train shall be parformed, unless ideag-
cal notzle sizes were used on ail trains, in which case, the
front-hall catches from tha (ndivideal traing may be
combined (as sy ths impinger catchas) snd one ansliyxls
of lront-ball catch and one analysis of Impinger catch
may be performed. Consult with the Ad=unisuator for
dotails concerning the caicuintion of results whbea two or
more trains are used.

At the end of the sampls nun, turn off the coarse adinst
walve, reraove the probe and nozile [rora the stack, tum
od the pump, record the Anal dry gas muetet reading, and
conduct s post-test leak-check, as outlined in Secron
4.1.4.2. Also, lsakcheck the pitot lizes 3 dascribed in
Matbod 2, 38cti10n 3 1: the lines must 2ass this leak-rhe X,
in order to valldste the velocity hesd dsts. .

4.1.86 Calculation of Percent Isoknetic, Calculate
percent tsolipetic (ses Calculations, 3ection 8) to detes-
nune whether the run was valid or anothes test rin
sBould be made, I{ thece was diBeulty in malntawure
isokinetic rates due to source coaditions, consult wil
the Adminisorator {or possible Tariadce 0o the isokinetc
rates,

4.2 Sample Recotery. Proper claanup procedure
beging a5 soon a3 the probe Is remosed {rom the stack at
the end of the sorapling period. Allow the probe 10 crol,

When ths probe can be safely hicdied, wipe o8 ail
external particulste matter near tBe tip of the probe
notzle and place u con overs it to prevect loding oF gL2ing
particuiate matter, 1o not cap o the probe tip Ligdtl
while the sampiiag tralc s cooliag do=c as this would
creste 8 vasunn in the filter holder, 104Us d2awing waree
from the immingers inlo the (Uter holdar. N

Hiefore moving the sample trun 10 the clranud <ta,
remuve the probe lrom tUe susnl-lr rwn, wip> ol 158

slleona cresis, a0d cap the open ontlet of the probe. Be
carefil ot W lose any coadensate that mighs be preseut,
Wipe o the silicone greass from tie Glter inlet whess the
Frobe was fastened and ¢ap It Remove the umbilical
cord &om the last tmpinger and can the impinger. L »
flexidle Lins iy asad betwveen the Oryt Lmpioger or cone
dezser and :he filter holder, discoonect the line at the
fiiter bolcer and let any condensed water or liquid
draia ipto the impingers or condenser. After wiping od
the nlcoce graase, cap of the flltar holder outiet snd
impizger inlet. Eitber ground-glass stoppers, plastic
€303, OF SerIIn cApS mAY he used to clove theso openingw,

Transler tae _jgmb- sad Altac-impinger atsembly to the
cleanup arsa THis srea should be ciean and protectad
{rors the wod 30 that the chsnces of contamioating or
10327 the saple will he mioumized.

Sava & poriag of 1Se scetone wyel for clranup as a
blani. Take 200 tml of this scetone directiy rum the wash
Lottie beizg used and place it Lo 8 glass sample coatainer
labeled ‘3227000 blauk.”

I2spact the traln prior to and during disamsembly and
note any .\bnor_—u.l cotditions. Treat the samples o

follows:
ce N7, 1, Caretully remave the fliter from the
£ and place it in its dentifiad petri dish con-
a patr of tweezers and or cleaa disposabie
oves tn bhandls the Alter. If {t {3 Decessary 3o

aurgiesl
fald tas Zlv22, do so such that the partcuiste cake s
t2s1de tae (old. Careluily transier to the reir dish any
pardousate atter andior Slter lbhess wiich sdbere 10
the Alter bolder gaske:, by nxiog s dry oyioe beistia

brush and ar 3 sharpedzsd blade. Seal tho contader,
Cuwtz;-= Nj. £ Taking caro to see that 2ust og the
outsids of 102 proba or other cxierior suridces douws not
290 1730 1L sarmiant, quasttatively recorer perticulste
DATIRr Of L7 condeiaate rom tue probe suzle, proda
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£1780:

Stcng. probe linet, and [zont half of tho Glar boldet by

2 Cess cOmOConents wTth atetana aad puacing We
wash 0 & plass cnntamer. Distled wutar oy be caad
wtead of sotlons Whet afproted by the Adminustrsioe
and 14l ba osad whan spucifend Ay the Admuniroratar;
i thesa casrt, save & walar Sank and HU0w the Admuo-
Lruatars dmetions oo Aalyes. Peonn (Ra acalaos
noses o5 (algwss

Care/ally remova ths proba nocle 2nd clean the inside
surface Uy nosng with scetone (ronl 3 Woash Doitle and
brusoing with s nyloa brists Lrush. Bruso anel e
arsrone rnse shows no Tulole parucles, altas whied
Mevas 2 fimb rinse of the tam e sartsey Vith scrtone

Brush and rinse the ioside pasts of tha Swagelek
fulw with peswne In o smilas woy wou} Do Vistbie
Par.cles retniin.

Plise the prinm Lnee ith ecewsne by diting and
rolaliog the prone while suirung acetone [GLO IS UDPES
rud %0 timi all InSde wrsees il be wetled Wil see
tone, Let tha seetons drun rom the lower and inio tha
mmpee oneiner. A oMo (g3 or polw,“uh-ylvugy msy
bLa ased 10 md 10 Tansleog uquid vushes 0 LDs cOn-
vuner. Foilow the scetops mmse with o prove brosh.
1loid the probe in an toclned parilind, QUUT BcelO0S
1atn the opper end as e pmbe brusn 8 beiny pushed
wlth 8 rwLl0g s 000 trsugh the protm: boal & A e
cooldiasr andernmatl the iowner end of the probe, and
caten any acetode s0d pArsodlale maiter whieb o
truthel rown the probe. Rup ine oruan tarough e
prolm Ulres Umet of MAfs annl 00 vEbie parhc st
;atier 13 camed out with ihe acetone of uniul noos
remalas 10 the Prove Liof ou Tisusd LspecUon. WITh
fLUCLesT stesl OfF 0N L& aa LOOLed. MO ha S
through 10 tDe 8L0Ty PrasefiDed Mmonner ol least ux
tUTien SiNce Metad ProOes Bave small crevices \n which
par_.ulite migeier cau De snirapred. Pinss the Urush
it acmeane, aud quanriiall e,y colmet thewe waduul
in tha sample container, Aflter the OreRh, Make 3
Lul averose nase of the prabe as described acove,

1% 15 recommwnded thas swo people bo used to cleanx
tho probe to minimize sample toawes. Bavwesn sampling
rnuma. Esep orusbes clemn 20d protecied (Fom conlainina
ton.

AfNer snsuring that all joints have beon wiped clean
ol silicvne grense, clean the inside of We tront hall of the
filter golder by rubbing the mureces w.i0 & o7lon bristla
bresh and nnsmng wth ecetwoe. Rinse each suriace
threa times or more if needed 1o rerneve visible partcoe
lats. Muxe 8 Apas r:nse af the brusd and liter bolder.
Carefmily nnse out ths glass cyciane. aiso (i applicrabie).
Ajter ail acstone washungs and parnciinte maller bave
baen coilectad in the sampie cuntawer. tighten the lid
on tho sample contalnsr so that acetone Wil Dot leak
cut when It i3 soipped to the labormcory. Mark the
height of the fluid level o determune whetber or Dot
laa¥age ocvwred during transport. Label the container
to clear!y identlfy {ts rontenits,

Cornsciner No. 3. Note Lhe colar of the indfcating silice
§8i 10 Qeterznins L it has been rompietely spont and mass
3 notation of 1ty condution. Transder the silrea gel {rom
tle (orth Umpinger to 1% ongmal contauner and sesd.
A funnel may maks it eamer tn poar the silica gel without
spuling. A rubber polcemiat way by ussd 24 an aid n
removing the suice gel Som toe tmpwnger. It i3 nod
Nexoadarly to remMOve the sall anwant of dust prrucles
that may adbern to the impme=r wall aod ore difficait
to remove. Since tha gawn 1o weight i3 to ba used for
oisture caculalions, do not use ANy waler oc othee
liquids to transder the sibes gel, I o Lalance s avaiiaoms
in tka fleld. loUow the proc—durs for contaccer No. 3
1 Sertion 3.

linpmger Heter, Treat the tmpingers 28 ollows; Maks
anotallonofany color or Gl in the Lqrud catcb. Measure
the Lawud whien 3 in the Grst thre= impumgery to wthun
2] mi by vsing 8 gradusted ¢ylinder or Dy weighing it
10 witluy =0.5 g by using & ba.ance (1 one 19 aveilabie).
Record the volums or weight of liguid present. Tbis
information 13 renqnred to calculate the morsture content
¢l the efluep’ gaa,

Diseand the Unuid siter measnring and recording the
Toiunie of weihe, Onless 2nslysis of toe (Mpinger calel
s reair-d 526 Nota, Scomon 2.1.7).

(i a dusferent typo of condense~ {1 ueed, measre the

amoint of molsture concenzed sither volumetrieally or *

gTuv imeicaly

W hrnever puscille, rantainers should Y shipped in
such & way thet ‘Aey remaan upnght at all tires.

43 Analsste Hevord the data requured on a shest
siub as the one shown in Figure 3~3. Bandle esch sample
conlginer as follovwrs:

Cuontatner No. 1. Leove the coutents i the shippizg
~01 L3 ner or transler ihe Liter and any loose particuisis
{rom the Anipis cOOLBInEr 10 8 tared §lass weighing dish,
Declecate for 2¢ bours in o dencentor contaisi g anhye
Areus calejum subfate, Weigh to o conmant wecht and
Fspurt the results o the nearest 01 mg For purpases of
tne Seclion, ¢ 3, the lem "conrtau: weight'' means a
daicrence of nu mare than 05 mg or 1 percent of totad
woight lesy tare wripht, whichever s greater, between
o cansacutive wghings, with 0o leds thas ¢ hours of
declooaling | e belweer. wajghings.

_ Amount liquid lost during transport

RULES AND REGULATIONS

Plant,

Date

Run Na.

Filter No.

Acetone blank volume, mi

Acetone wash volume, ml

Acztone blank concentration, mg/mg (equation 54)

Acetone wash blank, mg (equation 5-5)

WEIGHT OF PARTICULATE COLLECTED,
CONTAINER mg
NUMBER
FHNAL WEIGHT TARE WEIGHT WEIGHT GAIN
1 -
2 -
TOTAL -

Less acetone blank

Weight of particulate matter

VOLUME OF LIQUID

WATER COLLECTED
IMPINGER SILICAGEL |
VOLUME, WEIGHT,
r ml. g r-
FINAL
| INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED g* ml

-

¥ CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE RY DENSITY OF WATER (1g/mi).

INCREASE, g

19/ml

Figure 5-3. Analytical daja.
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Alterastivaly, the sasmpla may beoven dried at 105° C
(2P ¥) lor 2 Lo 3 hours, cooled wn the dasiceslor, and
weighed to s constant weight, unls s otherwise specified
by the Admioustratuor. The tester may also apt o oven
Azy the semple ot 106 * C (220 ° F) for 2 to 3 bours, weign
sha sumpie, And U3 thls weight os 8 fAnal weight.

Contaner ivo.3. Nota the level ofLguid wn thecoatainer
snd confieTn on the anaiysrs sheet whethor or 0og leaiago
occurred dunng transport. U a nolicesble amouns of
Jeskage has occurred, either void the sumiwms of use
metbods, subject to the appmval of the Admuustrator,
to currect toe final resulty. Memsure the liquid tn tlus

container either volumetrically to =] ml or grawme.

metricalty to %05 g. Transler the contsals to s tared
250.ml beaker and eveporste to drymess at ambusat
temperaturs 8nd pressure. Desiceste for 23 hoars and
weigh to s constant weight. Report the rasults to ibe
pesrest 0.1 mg. . .

Container No. 3. Weigh the speat silien gal {or sllies gol
plus Lmpinger) to the Dearest U5 g using » belance. Thus
stop may dbe coaducted :a thae fletd.

“Acone Blenk'' Container. Measurs scetone in this
contaner either volumemically or gravunetncally.
Transer the scetons €0 & tared 20-mU beakar aad svaps
orata to dryrness st ambient lemperacure aod pressure.
Deaiceata (or 24 hours aad weish Lo & contimnt weight.
Report tha rasuiss to the nearest 0.1 mg.

Noti—=AL the optwon of the testar, the contsats of
Container No. 2 o8 well 83 the acetons bisak contmger
‘may be svaporated at tamperatures higher thaa ambl-
ent. U evaporation (s doae at aa slavated Lamparnbirs,
the tmpersiuie r3ust be below the boiling point of the
solveat; slsn, to provent “bumping,’” the evsporalion
procsss must De closely supervised. and the contenw of
the beslrer must b swirked occasionslly to malntamn an
even wmperature. Tsa extremis cafa, 4s acetona 15 nighly
fammoble sad 108 3 low dash powt

& Cullbratio

Maintain o lesoestocy Lo of ol eslibrations,

51 Piocbe Noztie. Probe nouzlsd snall be calibrated
belors their irttial use in ths fAecld. Using a mucrometar,
measurs tho tside diametar of the nozz!le Lo the nearsat

RUBBER

RUBSER STOPPER

TUBING

CLOSED
BLOW INTO TUBINS -
UNTIL MANOMETER
READS 5 T0 7 INCHES -

WATER COLUMN ORIFICE
MANOMETER

RULES AND REGULATIONS

0.023 mum (0.001 [n. ). dMake three separste measuramenty
using diYersnt LoT3 facl Litue, and obtaun the avers
8goo{ Lhe measurements. Ths dilernoce between the high
aad low numbery shall not exceed 0.1 mm (0.004 1n.).
Whea nozzles become nicked. deoted. oc corroded, they

3ball be reshaped, soarpaned. and recalbrated Deiors
Fd.:‘.: Each nozsls sheli be permaneatly and uniqoaly

52 Pitot Tube. The Type 8 pluat tube assambly shall
be calibrated 1o the proced ou
Section 4 of Method 2. » uro outlined i

3.3 Metering 3ystem. Belore ity initial nse in the feld,
the mstanng systam shall be calibratad sccording to the
procedurs outiined wn APT D—~%76. [nstead of phyucsally
adjusting the dry gas meer disl readings W correspoad
1o tho wel last meter resdings, calibralion factor may o
used to matgematically correct the gas matar dial reading
10 the proper values. Balory calibrating the matenng sy
tem, It i3 suggested that s leek-check be conducted.
For metering sytems having diaphragm pumps toe
pormal laak-check procedurs will not detect lsakazes
within the pump. For these cams the folowing leax.
check p! ure (3 sugxested: make & 10-minuts calibre
tion run st 0.00047 m ‘mun (Q 02 ctm); st the end of the
run, taks the ditlersnce of the measured wetl tast metar
ond Jdry gas meter volomes; divide the difarence by 10,
to get tha leak rata. The leak rats thould 0ot axceed
Q0057 m ¥/mis (0.02 ctm).

After each flald use, the calibration of the metaring
Fystam shall be checkad by parfocmung tores calibratoa
runs ot a singls, lntermed:ate orilice seitung (based oa
the prsvious teld test), with the vacuum ss¢ &L the
maximum vslus resched dunng the teet secies. To
adjust the vacuum, insert & valve beiween the wet et
metsr and the itnist of tae metering system. Calculsts
the average vsiue o the calibralion (actor. U the calibime
tion bas changed by more than § cent. recahbrats
the metar over the {oll range of o8 3aCTiNgI, 88 OULe
lined in A PTD-0678.

Alternagdve procsdures, s.2., nsing the orifice meter
coeticients, may be used, subject Lo the approval of the
Administrator,

GRIFICE

BY-PASS VALVE

41781

Nore —If the dry gns meter comBclent vaioes obtained
before end alter s test seiew dider by moce Laag & preesol,
Lhe teot srries shall mther be yoeded, or cauculadions loe
L3¢ test yerien shall be performed Qung ¥ hichevwe mesr
confliczent value (La., DefOre ar ater) Qvw the wwer
valua ol total sam ple voluma,

3.4 Prove Healer Cailbmaton. The Meobe beating
system shall be eal:brated Dedore {ts LAURAl w»» in the
£4id according to tae procedure outlined 1n A PT D=0ST
Probes constructed sccording W APT D—-044| nend not
be calihrated If the calSTauocn corvw in APT D068
ars used.

3.5 Temperature Gauxrs. T the proomiisrs (o
Section 4.3 of Metbod 2 10 calibhrats {n-sinck temperaiure
auges. Dwal thernometery, such a3 are Wwnd (o Lhe dry
€3 meter wad condenver outlet. shall be_calibrnisd
ARl MeTTAry—~ rgiaAss LRermomaters.

54 Leak Cheek of Metering 3ystam Shown (o Pigure
5i. That portton of the sampliog trus (rom the pump
Lo the orifice meter 3hould De Jeak checkmd prior to inidal
use and siter each shupment. Leukaas alter the parnp will
resull o lew volume being trrcorded Lhao (s sctually
mopled. The (otlowdnt [roomlure 3 uxrwiad (es
Frrure 3—4): Close the man vaive on the Cxwar bor
Insrrt & One-bole MuLber dopper will rubbwr tubinx
sftached loto the orifice exhaust Dipa Disonasees snd
vent the low tde of t0e octflor manometer, Clase of (he
low sids onflse Lap. Pramiirize Lhe yysiam to 13 W W3 om
{3 to 7 ln.) wvaler ecolumn by blowing o the robber
tobiag. Puach of the tudxag snd observe (e maoomelar
(or one munuta A loss o pressose on lhe mmmoometsr
{indicates 3 ek in the meder boy ka3, U present, must
ba cortctad.

5.7 Barometer. Calirats agnios a mercary barom-
eter,

& Calenlations

Caurry oat malcalaticns, retolniog st lewst coe extrd
dectmal fgurs beyond that of the soquired data, Round
o figures alter the fAinal culeuladoe. Other fors of the
equaticns may he used a4 iong ss they mve sqbvaisat
results.

VACUUM
GAUGE

&1 Nowmsnciature

A = Cross-sectionsi aren of nozzla, mf (It%).

Be =Water vapor in the gos siresm, proportion
by volums, ,

Cs  mAcetone blank residus coacentrstions, mg/s,

& =Concentration of particulate matter in slacx
g33, dry basis, corrected to standard coadi-
tioas, g/dsom (g/dsel). .

4 =Pereant of 1okinetic sampling.

Le = Marimuem acoeptadls leaknge rate for sither s
pretast leak check or for s leak chack follow-
ing a corupoment changzwy; squal to 0.00087
mi/min (0.02 etm) or 4 percent of ths sverage
sampiing cate, whichevec is less

L ~Individus] Isakaz~ rale observed during the
leak check conductaed prior to the iw

compoanent change (fm=l, 2, 3....W),

m¥/mia (cfm).

L, w=Leakngo rate observed during ths post-test
leak check, mi/min (clm).

m,  =Total amount of partictiate ms!iar collected,
g,

Mo =Malecular weight of water, 13.0 g/g-tmole
(18.0 1b/1b~mole). i

", = Mass of rrsidue of acetone sltar evaporation,

F(™ -rirl‘g.}omemc resurs st the sampling site,

mm Mg (in. Hg). X .

P, wAbsolute stack gas pressure, mm Flg (in. He.

=3tand_-d absoiuts pressufe, 6) mm Hg
(<v.92 0. Hg).

MAIN VALVE
CLOSED

AIR-TIGHT
PuUMP

Figure 5-4. Leak check of meter box.

R wIdesl gas constaat, 0.06228 mm Hg-mi°K-g-
mols (21.85 o, Hg-{t4° R-Ib-mole).
Te

w Absolute sverage dry zas metec Lampecatars
(see Figure 52), °K (°R).

T, = Absoluta sverage stack gas tamperature (see

Figure $2), °K (°R).

Tws =3tandsed absolnts tsmpsraturs, 233° K
(328 R).

Ve =Volumse of acetoas blank, mL

Ve wVolume of scetons used in wash, mL

.
V.= Total volume of liquid collected in {impingers
and silica gel (ses Figurs $-3), mi.
V.-‘v‘olumadaf nécs?;npla 83 measured by Ary 78
meter, dem .

Va(aay=Volume of gas sample measured by the dry
gss mmeter, corrected to standard cond:tions,
dsem (dscd).

Ve(seay=Volums of wstar vapor In the ¢as smpls,

correctad to standard conditions, sem (scf .
V,=Stack gas velocity, calculatad by Method &
Equation 2-9, using data obtained trom
Method 5, m. 'sec ({wsec).
W, =Weight of residue in acstone wash, mg.
Y=Dry gas meter calibmcorn [actor.
AH = Average pressuss differential scross tha orifice
meter (sme Figure &~3), mm H:O (a. HO).
pe=Deusity of scetons, mg ml (see label on
bottls).
se=Donsity of waler, 0.9982 g/ml (0.002001
1b/ml).
#=Total sarcpling tizme, mia.

- 8, »3ampling timse interval, from ths beginning
of & run untd the Arst compoasnt coacye,

min.

s, =Sampling time Loterval, between two suc-
cesiive component changes, beginning wnith
the intervel between the £y and second
changes, min

#,=Sampling Hmme interval, trora tha Anal (no)
compounant changs untid the ecd of the
sampling run, mia.

116 =3peciic gravity of mercury.
Qe Sec/mun.
100= Conversion o percent.
62 Averags dry gas meter tempershwre and srerase
orifzs preagure drop. See dala sheel (Figure 5-2),
63 Dry Gas Volume. Correct the sample voluune
measured by the dry ¢33 metar 1o standard conditions
(20* C, 760 mm Hg or £5° F, 29.92 in. Hg) by unung

Equation 5L AH
Pbcr'*"—"
Vo =Var(F2) | 5228
nle = T- P--i
—EV.T Pb.,+(TAH;13.G)

I qaadon S
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L1

-3

RULES AND

whbere:

m = 03548 “EKmm Hy lor meiric anits

=17.64 * R/1n. B¢ lor Eogush aoits

Noth.—Equation 5~1 can be omed a8 written nnlem
the (saXars rBie obsarved during any of lbe mandasory
jeaX chacxy (La., tDe DOSL-Last leak check ar waX checos
coadociad priof W CmMpPotest changed) axcseds Lo U
Lo of Lu ascwmis La, Equation 51 must be modifisd as
follows, .

(s) Case 1. No compoueat changss msade durtog
sampling ran In this cams, repiae ko L0 Zqustion i
witd tDe expression;

Va—(L,—L.)2]
() Case IT. Ove o¢ mors companant chanres male

during the swmpling ran. 1o this case, repisce Vo 1o
Equston =3 by the expramion:

[V-— ( LL‘ Lo) &

=3 (L= L)t (Lym L.)a.:]

1

REGULATIONS

Nore—[a mtorated o watar dreplet-sden e
streams, two caloulations of tbe maisaure ~ootant of the
sck gas ansll De made. 006 Uom he LDPOFEr a0 s
(Zquation $3), and s secoc.d rom (he amumpdon of
mOrated condidons. The lowsr of the fwo vaines of
B o, shall e cymstdersd carret. The procedure jor datat-
mining the 7 oWture coutaat bused uoon assompuon of
minrsiad conditions s fiven e Note of Bection 13
of Metnod 4. For e purposss of this method, the averags
sack ras Lapersture (rom Finow 32 may be osed W
maka this determmsation, providad thet thw sccumey of
the Ln-gtack tamparsCus mosor v+ 1° C (& F)

6.8 Acetope Blank Conceptrauion.

Me

C -
° ‘ afe
6.7 Acetone Wuad Dlank.

- Wa - Co V-u Pe
Equatlan 3-8

63 Total Partcalste Weight. Detarmine e towd
particulats eatch om the sim of the werzhts oblained
tom contatners 1 snd J lem the acvtans blank ses Figwe
5~3) NOTE.— Relar to Section 4.1.5 Lo asust 1o calculation
of results iInoiving two oe more Altar assembles or two

Tquation 4

or mare ssmplitg RN
mgmmhnmu ouly 5t thoes lea¥age rates (I or L,) 69 FParucuiis
v :md Le €, = (0.00t g/mg) (me)Vim(a)
6.4 Vaume of wales yapor.
Equation -2 N Equaticn 54
e BT 6.10 Conversion Factors:
V-(.@=Vu (F‘ '—P—“)"K:on
R - od From To Maltply by
'\ifm:o 001333 m¥/ml ‘or metric ity
>0, metris
'20.04707 ol tor Enghah wwits. o o o2
83 lhloisture Contamtn i - bt 2 208X 10~
Bymetee e Um? LT
“ Va toed) T Vet
411 Isorinetie Vuriation.
EFquation 53 4110 Calculation From Raw Data
Je 100 T,[K,V,. + (VJT—) ( Pre,+-2aH/13.6)]
8009, P, A4, Equation 57

where:
A, =0.00454 mm g -m¥ml-"K [0t metric anlts,
-0.002980 in. Hg={t)fml-~"*R for English onits,
4112 Calculsson From [ntermediats Yaloea,
TVatan Pou100

I= Tud’-'IOA-P- 60(1”3'-)

=K TVavow
B ¢ P.V.AJL_I’B-.)

Equation 58°

413 Acreptable Rasulita U 90 perceant < <110 per.
eant. the resuits ars scceptabia. If the results ore low in
companson to the standard snd ! i3 beyond tle accepte
sble range, or, it I is less than 90 pt, (he Adminise
trator may opt Lo accept the r ts Uss Citation 4 to
maiejndgmants. Otherwise, reject the resulty and repest
the test,
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1970.

8. Smith. W. 8., et al. Stack Ges Sampling Improved
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gu b tor Different Pitot Tube Coeficients and Dry

olecglar Walghts, Etack Sampling News $:i4-11.
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8. Vollaro, B. ¥. A 8arvey of Commercially Avalable
Instrumentation For the Measurement of Low-Range
Gas Valontiew. U.8. Eovioamental Frotection Agancy,
Emimion Measurameat Braach. Research Trhsagle
Park, N.C. Novamber, 1976 (uapublished pupear). .

9. Annoal Book of A5TM Standards Part 28. Gaseous
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Society for Testing snd Malenals. Philidelphia, Pa
1974 pp. 617622, -

METHOD S&~—Derrrransamion or SULFCR  Dioxroe
EuisetoNs Frox STaTioNaBY SOURCES

L Principle gnd Applicablity

1.1 Principle. A rss mampls i3 estrsctad rom the
sampling pownt in the stack. The sulfune acid must
(iocluding suifpr wioxide) snd tha sulfur dioside are
separeied. The soifur dioxide traction is meayured by
the bartum-thorin tuadon method.

2 Applicability. This method 13 applicable fo® the
detarminstion of sulfur diaride emissions L-om s*ationary
sources. The mintmum datectabls limit of the mathod
Bas besd determinad Lo be 3.4 miiligrars (! of SOym2
{212X107 1bifs ). Although mo upper Lmit has bean
established, tesis have shown thet concenirslots as
high as 80,000 mg~m? of 501 can be collected efictently
{n two mudget Lmpingery, each concaioing 15 milliliters
of 3 percent hydrogen peroxide, at s ats of 1.0 lpm for
20 minntes, Based on thearedcal calculaiions, the apper
entncentration lmit ia & DO-Liter sample {3 abous §5,300

o/,

Poasible interferents are free smmolls. water<chubla
estions, snd flacrides. The cauons and figorides are
removed by zlsas wool £iters and st isoprotesal bobbier,
20d hepee do pat 3fect the 303 analyvie. Wheo samples
are Deiog taien OTD & 258 Stresm with high coacentrs-
tions of very fins metallic fumes (such as {n Inlety to
eontrcl devices), s Digh-eReiency giacy Ciwr flter mus
De tsed {n plere.of the glass wool plug (1.¢., the ooe iD
the prole) to rempnve the cation interfarents,

Free amumontis jOterferes by reactipg with 304 to form

iculate sulfits and by reacticg with tbe indicator:

{ree ammonia i3 present (this ean be determined by
Inowledgs of the process and poticing white pardculate
matiar tn the probe and Ligpropancl babbler), aitarne
tive metbods, subject o the spproval of the Adminisrs

ter, U.B, Epvironmental Protection Agency, e
required.
2 Apparalus
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Attachment E

Determination of Total Polychlorinated Biphenyl (PCB)
Emissions from Industrial, Sewage Sludge, and Municipal
Refuse Incinerators (Draft Method)



PART A. TINDUSTRIAL, SEWAGE SLUDGE., AND
MUNICIPAL REFUSE INCINERATORS

1. Principle and Aoplicability

1.1 Principle. Gaseous and particulate PCBs are withdrawn isokinet-
ically from the source using a sampling train. The PCBs are collected in
the Florisil adsorbent tube and in the impingers irn front of the adsorbent.
The total PCBs in the train are determined by perchlorimnation to decachloro-
biphenyl (DCB) and gas chromatographic determination of the DCB.

1.2 Applicability. This method is applicable for the determination
of PCB emissions (both vaporous and particulate) from industrizl, sewage
sludge, and municipal refuse Iincinerators.

2. Range and Sensitivity

The tange of the analytical method may be expanded considerably
through concentration and/or dilution. The total method semsitivity is also
highly dependent on the volume of gases sampled. However, the sensitivity of
the tqotal method as described here is about 10 ng DCB for each analytical
replicate.

3. Interferences

Excessive quantities of acid-resistant organics may cause signifi-
cant interferences obscuring the analysis of DCB in the perchlorinated ex-~
tracts. Biphenyl, although unlikely to be present in samples from combus-
tion sources, can form DCB in the perchlorination processes.

Throughout all stages of sample handling and analysis, care should
be taken to avoid contact of samples and extracts with synthetic organic
materials other than TFE® (polytetrafluoroethylene). Adhesives must not be
used to hold TFE® liners on lids, and lubricating and sealing greases must
not be used on any sample exposed portions of the sampling train.

4. Precision and Accuracy

From sampling with identical and paired sampling trains, the pre-
cision of the method has been determined to be 10 to 15% of the PCB concentra-
tion measured. Recovery efficiencies on source samples spiked with PCB com-

>/

pounds ranged from 85 to 95%.



5. Apparatus

5.1 Sampling Train. See Figure A-1; a series of four impingers with a
solid adsorbent trap between the third and fourth impingers. The train wmay
be constructed by adaptation from a Method 5 train. Descriptions of the
rraln components are contained in the following subsections.

5.1.1 Probe nozzle--Stainless steel (316) with sharp, tapered
leading edge. The angle of taper shall be < 30 degrees a2nd the taper shall
be on the outside to preserve a constant internal diameter. The probe noz-
zle shall be of the button-hook or elbow design, unless otherwise specified
by the Administrator. The wall thickness of the nozzle shall be less than
or equal to that of 20 gauge tubing, i.e., 0.165 cm (0.065 in.) and the dis-
tance from the tip of the nozzle to the first bend or point of disturbance
shall be at least two times the outside nozzle diameter. The nozzle shall
be constructed from seamless stainless steel tubing. Other gonfigurations
and construction material may be used with approval from the Administrator.

5.1.2 Probe liner--Borosilicate orquartz glass equipped with a
connecting fitting that is capable of forming a leak-free, vacuum tight con-
nection without sealing greases; such as Kontes Glass Company "0" ring spher-
icat ground ball joints (model K-671300) or University Research Glassware SVL
teflon screw fittings.

A stainless steel (316) or water-cooled probe may be used for sam-
pling high temperature gases with approval from the Administrator. A probe
heating system may be used to prevent moisture condensation in the probe.

5.1.3 Pitot tube--Type S, or equivalent, attached to probe to
allow constant monitoring of the stack gas velocity. The face openings of
the pitot tube and the probe nozzle shall be adjacent and parallel to each
other but not necessarily on the same plane, during sampling. The free
space between the nozzle and pitot tube shall be at least 1.9 cm (0.75 im.).
The free space shall be set based on a 1.3 cm (0.5 in.) ID nozzle, which is
the largest size nozzle used.

The pitot tube must also meet the criteria specified in Method 2
and be calibrated according to the procedure in the calibration section of

that method.

5.1.4 Differential pressure gauge--Inclined manometer capable of
measuring velocity head to within 10% of the minimum measured value. Below
a differential pressure of 1.3 mm (0.05 in.) water gauge, micromanometers
with sensitivities of 0.013 wm (0.0005 in.) should be used. However,
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micromanometers are not easily adaptable to field conditions and are not
easy to use with pulsating flow. Thus, other methods or devices acceptable
to the Administrator may be used when conditions warrant.

5.1.5 Impingers--Four impingers with connecting fittings able to
form leak-free, vacuum tight seals without sealant greases when connected to-
gether as shown in Figure A-l1. The first and second impingers are of the
Greenburg-Smith design. The final two impingers are of the Greenburg-Smith
design modified by replacing the tip with a 1.3 em (1/2 in.) 1D glass tube
extending to 1.3 cm (1/2 in.) from the bottom of the flask.

5.1.6 Solid adsorbent tube--Glass with connecting fittings able to
form leak-free, vacuum tight seals without sealant greases (Figure A-2). Ex-
clusive of connectors, the tube has a 2.2 cm inner diameter, is at least 10 cm
long, and has four deep indentations on the inlet end to aid in retaining the
adsorbent. Ground glass caps (or equivalent) must be provided to seal the
adsorbent-filled tube both prior to and following sampling.

5.1.7 Meteripng system--Vacuum gauge, leak-free pump, thermometers
capable of measuring temperature to within 3°C (~ 3°F), dry gas meter with
2% accuracy at the required sampling rate, and related equipment, or equiv-
alent, as required to maintain an isokinetic sampling rate and to determine
sample volume. When the metering system is used in conjunction with a pitot
tube, the system shall enable checks of isokinetic rates. )

5.1.8 Barometer--Mercury, aneroid, or other barometers capable
of measuring atmospheric pressure to within 2.5 mm Hg (0.1 in. Hg). In many
cases, the barometric reading may be obtained from a nearby weather bureau
station, in which case the station value shall be requested and anm adjust-
ment for elevation differences shall be applied at a rate of -2.5 mm Hg
(0.1 in. Hg) per 30 m (100 ft) elevation increase.

5.2 Sample Recovery

5.2.1 Ground glass caps--To cap off adsorbent tube and the other
sample exposed portions of the train.

5.2.2 Teflon FEF® wash bottle--Two, 500 ml, Nalgene No. 0023A59
or equivalent.

5.2.3 Sample storage containers--Glass bottles, 1 liter, with
TFE@-lined screw caps.

5.2.4 Balance--Triple beam, Ohaus Model 7505 or equivalent.

5.2.5 Aluminum foil--Heavy duty.
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5.2.6 Metal can--To recover used silica gel.

5.3 Analvsis

5.3.1 Glass Soxhlet extractors--40 mn ID complete with 45/50 3
condenser, 24/40 § 250 ml round bottom flask, heating mantle for 250 ml
flask, and power transformer.

5.3.2 Teflon FEP wash bottle--Two, 500 ml, Nalgene No. 0023459
or equivalent.

5.3.3 Separatory funmel--1,000 ml with TFE® stopcock.

5.3.4 Kuderna-Danish concentrators--500 ml.

5.3.5 Steam bath.

5.3.6 Separatory funnel--50 ml with TFE® stopcock.

5.3.7 Volumetric £flask--25.0 ml, glass.

5.3.8 Volumetric flask--5.0 ml, glass.

5.3.9 Culture tubes--13 x 100 mm, glass with TFE®-lined screw caps.
5.3.10 Pipette--5.0 ml glass.

5.3.11 Aluminum block--Drilled to support culture tubes while
heating.

5.3.12 Hot plate--Capable of heating to 200°C.

5.3.13 Teflodg-glass syringe--1 ml, Hamilton 1001 TLL or
equivalent with Teflon® needle.

5.3.14 Syringe--10 nl, Hamilton 701N or equivalent.

5.3.15 Gas chromatograph--Fitted with electron capture detector
capable of operation at 300°C and with 2 ma ID x 1.8 mm glass column packed
with 3% OV-210 on 100/120 mesh imert support (e.g., Supelcoport®).

5.3.16 Electric muffle furnace--Capable of heating to 650°C.

5.3.17 Electric oven--Capable of heating to 150°C.

5.3.18 Disposable glass pipettes with bulbs--To aid transfer of
the extracts.
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5.3.19 Porcelain casserole--Capable of withstanding temperatures
as high as 650°C.

6. Reagents

6.1 Sampling

6.1.1 Florisil--Floridin Co., 30/60 mesh, Grade A. The Florisil
is cleaned by 8 hr Soxhlet extraction with hexane and then by drying for
8 hr in an oven at 110°C and is activated by heating to 650°C for 2 hr (nmot
to exceed 3 hr) in a muffle furnmace. After allowing to cool to near 110°C
transfer the clean, active Florisil to a clean, hexane-washed glass jar and
seal with a TFE®-lined lid. The Florisil should be stored at 110°C until
taken to the field for use. Florisil that has been stored more than 1 month
must be reactivated before use. '

6.1.2 Glass wool--Cleaned by thorough rinsing with hexane, dried
in a2 110°C oven, and stored in a hexane-washed glass jar with TFE®-1lined
screw cap.

6.1.3 Water--Deionized, then glass-distilled, ard stored in hexane:
rinsed glass containers with TFE®-lined screw caps.

6.1.4 Silica gel--Indicating type, 6-16 mesh. If previously used,
dry at 175°C for 2 hr. New silica gel may be used as received.

6.1.5 Crushed ice.

6.2 Sample Recovery

6.2.1 Acetone--Pesticide quality, Burdick and Jackson '"Distilled

' or equivalent, stored in original containers and used as received.

in Glass'

6.2.2 Hexane--Pesticide quality, Burdick and Jacksom "Distilled
in Glass" or equivalent, stored in original containers and used as received.

6.3 Analysis

6.3.1 Hexane--Pesticide quality, Burdick and Jackson '"Distilled
in Glass'" or equivalent, stored in original containers and used as received.

6.3.2 Acetone--Pesticide quality. Burdick and Jackson "Distilled
In Glass" or equivalent, stored in original containers and used as received.

6.3.3 Water--Deionized and then glass-distilled, stored in hexane-
rinsed glass containers with TFE&-1ined screw caps.
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6.3.4 Sodium sulfate (N32$O4)-—Anhydrous, granular. Clean by
overnight Soxhlet extraction with hexane, drying in a 110°C oven, and then

heating to 650°C for 2 hr. Store in 110°C oven or inm glass jar closed with
TFED-lined screw cap.

6.3.5 Sulfuric acid (H2504)--Concentrated, ACS reagent grade or
equivalent,

6.3.6 Antimony pentachloride (SbClS)--Baker Analyzed Reagent or
equivalent,

6.3.7 Hydrochloric acid (HCl) solution--ACS reagent grade or
equivalent, 507 in water.

6.3.8 Glass wool--Cleaned by thorough rinsing with hexane, dried
i1 a 110°C oven, and stored in a hexane-rinsed glass jar with TFE®-lined cap.

6.3.9 Decachlorobiphenyl--RFP Corp., No. RPC-60, or equivalent.
6.3.10 Compressed nitrogen--Prepurified.

6.3.11 Carborundum boiling stones--Hengar Co. No. 133-B or equiv-
alent, rinsed with hexane.

7. Procedure
Caution: Section 7.1.1 should be done in the laboratory.

7.1 Sampling. The sampling shall be conducted by competent personnel
experienced with this test procedure and cognizant of 'the constraints of the
analytical techniques for PCBs, particularily contamination problems.

7.1.1 Pretest preparation. All train components shall be main-
tained and calibrated according to the procedure described in APTD-0576,
unless otherwise specified herein.

7.1.1.1 Cleaning glassware. All glass parts of the train
upstream of and including the adsorbent tube, should be cleaned as described
in Section 3A of the 1974 issue of '"Manual of Analytical Methods for Analysis
of Pesticide Residues in Human and Environmental Samples.' Special care
should be devoted to the removal of residual silicone grease sealants on
ground glass connections of used glassware. These grease residues should be
removed by soaking several hours in a chromic acid cleaning solution priocr
to routine cleaning as described above.
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7.1.1.2 Solid adsorbent tube. Weigh 7.5 g of Florisil, ac-
tivated within the last 30 days and still warm from storage in a 110°C oven,
into the adsorbent tube (pre-rinsed with hexane) with a glass wool plug in
the downstream end. Place a second glass wool plug in the tube to hold the
sorbent in the tube. Cap both ends of the tube with ground glass caps. These
caps should not be removed until the tube is fitted to the train immediately

nrior to sampling.

7.1.2 Preliminary determinations. Select the sampling site and
the minimum number of sampling points according to Method 1 or as specified
by the Administrator. Determine the stack pressure, temperature, and the
range of velocity heads using Method 2 and moisture content using Approxi-
mation Method 4 or its alternatives for the purpose of making isokinetic
sazpling rate calculations. Estimates may be used. However, final results
will be based on actual measurements made during the test.

Determine the molecular weight of the stack gases using Method 3.

Select a nozzle size based on the maximum velocity head so that
isokinetic sampling can be maintained at a rate less than 0.75 cfm. It is
not necessary to change the nozzle size in order to maintain isokinetic
sampling rates. During the run, do not change the nozzle size.

Select a suitable probe length such that all traverse points can
be sampled. Consider sampling from opposite sides for large stacks to re-
duce the length of probes.

Select a sampling time appropriate for total method sensitivity
and the PCB concentration anticipated. Sampling times. should generally fall
within a range of 2 to 4 hr.

It is recommended that a buzzer-timer be incorporated in the con-
trol box (see Figure 1) to alarm the operator to move the probe to the next
sampling point.

In some circumstances, e.g., short batch processes, it may be
necessary to sample through two or more batches to obtain sufficient sample
volume. In these cases, sampling should cease during loading/unloading of
the furnace.

7.1.3 Preparation of collection train. During preparation and
assembly of the sempling train, keep all train openings where contazmination
can enter covered until just prior to assembly or until sampling is about to
Legin. Iwmediately prior to assembly, rinse all parts of the traia upstream
of the adsorbent tube with hexane.



jark the probe with heat resistant tape or by some other method at points
indicating the proper distance into the stack or duct for each sampling
point.

Place 200 ml of water in each of the first two impingers, and
cave the third impinger empty. CAUTION: do not use sealant greases in
assembling the train. TIf the preliminary moisture determination shows that
the stack gases are saturated or supersaturated, one or two additional empty
impingers should be added to the train between the third impinger and the
Florisil tube. See Section 10.1. Place approximately 200 to 300 g or more,
if necessary, of silica gel in the last impinger. Weigh each impinger (stem
included) and record the weights on the impingers and on the data sheet.

Unless otherwise specified by the Administrator, attach a tempera-
ture probe to the metal sheath of the sampling probe so that the senmsor is
at least 2.5 cm behind the nozzle and pitot tube and does not touch any
metal.,

Assemble the train as shown in Figure A-1., Through all parts of
th>.; method use of sealant greases such as stopcock grease to seal ground
glass joints must be avoided.

Place crushed ice around the impingers.

7.1.4 Leak check procedure--After the sagpling train has been as-
sembled, turn on and set (if applicable) the probe heating system(s) to reach
a temperature sufficilent to avoid condensation in the probe. Allow time for
the temperature to stabilize. Leak check the train at ‘the sampling site by
plugging the nozzle and pulling a 380 mm Hg (15 in. Hg) vacuum. A leakage
rate in excess of 47 of the average sampling rate of 0.0057 o3 /min (0.02 cfm)
whichever is less, is unacceptable.

The following leak check instruction for the sampling train de-
scribed in APTD-0576 and APTD-0581 may be helpful. Start the pump with by-
pass valve fully open and coarse adjust valve completely closed. Partially
open the coarse adjust valve and slowly close the bypass valve until 380 mm
Hg (15 in. Hg) vacuum is reached. Do not reverse direction of bypass valve.
This will cause water to back up into the probe. If 380 mm Hg (15 irn. Hg)
is exceeded, either leak check at this higher vacuum or end the leak check
as described below and start over.

When the leak check is completed, first slowly remove the plug
from the inlet to the probe and immediately turn off the vacuum puxzp. This
prevents the water in the impingers from being forced backward into the

probe,
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Lesk checks shall be conducted as described above prior to each
test run and at the completion of each test run. If leaks are found to be
in excess of the acceptable rate, the test will be considered invalid. To
reduce lost time due to leakage occurrences, it is recommended that leak

checks be conducted between port changes.

7.1.5 Train operation--During the sampling run, an isokinetic
sampling rate within 10%, or as specified by the Administrator, of true iso-
kinetic shall be maintained. During the runm, do not change the nozzle or
any other part of the train in fromt of and including the Florisil tube.

For each run, record the data required on the data sheets. An
example is shown in Figure A-3. Be sure to record the imitial dry gas meter
reading. Record the dry gas meter readings at the beginning and end of each
sampling time increment, when changes in flow rates are made, and when sam-
pling is halted. Take other data point readings at least once at each sam-
ple point during each time increment and additional readings when significant
changes (207% variation in velocity head readings) necessitate additional ad-
justments in flow rate. Be sure to level and zero the manometer.

Clearn the portholes prior to the test Tun to minimize chance of
sampling deposited material. To begin sampling, remove the nozzle cap,
verify (if applicable) that the probe heater is working and up to tempera-
ture, and that the pitot tube and probe are properly positioned. Positionm
the nozzle at the first traverse point with the tip pointing directly into
the gas stream. Immediately start the pump and adjust the flow to isokinetic
conditions. Nomographs are available for sampling trains using type S pitot
tubes with 0.85 + 0.02 coefficients (C,), and when sampling in air or a stack
gas with equivalent density (molecular weight, My, equal to 29 + 4), which
aid in the rapid adjustment of the isokinetic sampling rate without excessive
computations. APID-0576 detalls the procedure for using these nomographs.

If C_ and My are outside the above stated ranges, do not use the nomograph
unless appropriate steps are taken to compensate for the deviations.

When the stack is under significant negative pressure (height of
impinger stem), take care to close the coarse adjust valve before inserting
the probe into the stack to avoid water backing into the probe. If neces-
sary, the pump may be turned on with the coarse adjust valve closed.

When the probe is in position, block off the openings around the
probe and porthole to prevent unrepresentative dilution of the gas stream.

Traverse the stack cross section, as required by Method 1 or as
specified by the Administrator. To minimize chance of extracting deposited
materizl, be careful not to bump the probe nozzle into the stack walls when
sampling near the walls or when removing or inserting the probe through the
portholas.
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During the test run, make periodic adjustments to keep the probe
temperature at the proper value. Add more ice and, if necessary, salt to
the ice bath, to maintain a temperature of less than 20°C (68°F) at the
impinger/silica gel outlet, to avold excessive moisture losses. Also, peri-
odically check the level and zero of the manometer.

If the pressure drop across the train becomes high enough to make
isokinetic sampling difficult to maintain, the test run should be terminated.
Under no circumstances should the train be disassembled during a test run to
determine and correct causes of excessive pressure drops.

At the end of the sample run, turn off the pump, remove the probe
and nozzle from the stack, and record the final dry gas meter reading. Per-
form a leak check.* Calculate percent isokinetic (see calculation section)
to determine whether another test run should be made. If there is difficulty
in maintaining iscokinetic rates due to source coaditions, consult with the
Adzinistrator for possible variance on the isokinetic rates.

7.1.6 Blank train--For each series of test rums, set up a blank
train in a manner identical to that described above, but with the nozzle
capped with aluminum foil and the exit end of the last impinger capped with
a ground glass cap. Allow the train to remain assembled for a period equiv-
alent to ome test run. Recover the blank sample as described in Secticu 7.2.

7.2 Sample recovery. Proper cleanup procedure begins as soon as the
probe is removed from the stack at the end of the sampling period.

When the probe can be safely handled, wipe off all extermal par-
ticulate matter near the tip of the probe nozzle. Remove the probe from the
train and close off both ends with aluminum foil. Cap off the inlet to the
train with a ground glass cap.

Transfer the probe and impinger assembly to the cleanup area. This
area should be clean and protected from the wind so that the chances of con-
taminating or losing the sample will be minimized.

Inspect the train prior to and during disassembly and note any ab-
normal conditions. Treat the samples as follows:

7.2.1 Adsorbent tube--Remove the Florisil tube from the train and
cap 1t off with ground glass caps.

With ascceptzbility of the test run to be based oa the same criterion as
In 7 1.4



7.2.2 sSample container No. l--Remove the first three impingers.
Wipe off the outside of each impinger to remove excessive water and other
debris, weigh (stem included), and record the weight on data sheet. Pour
the contents directly into container No. 1 and seal.

7.2.3 Sample container No. 2--Rinse each of the first three im-
pingers sequentially first with 30 ml acetone and then with 30 ml hexane,
and put the rinses into container No. 2. Quantitatively recover material

deposited in the probe using 100 ml acetone and then 100 ml hexane and add
these rinses to container No. 2 and seal.

"7.2.4 Silica gel container--Remove the last irpinger, wipe the
outside to remove excessive water and other debris, weigh (stem included),

and record weight on data sheet. Transfer the conteats to the used silica
el can.
2

7.3 Analysis. The analysis of the PCB samples should be conducted by
chemical personnel experienced in determinatiomns of trace organics utilizing
sophisticated, instrumental techniques. All extract transfers should be
made quantitatively by rinsing the apparatus at least three times with hex-
ane and adding the rinses toc the receiving container. A boiling stone should
be used in all evaporative steps to control "bumping."

7.3.1 Extractionm

7.3.1.1 Adsorbent tube. Expel the entire contents of the
adsorbent tube directly onto a glass wool plug in the sample holder of a
Soxhlet extractor. Although no extraction thimble is required, a glass
thimble with a coarse-fritted bottom may be used.

Rinse the tube with 5 ml acetone and then with 15 ml hexane
and put these rinses into the extractor. Assemble the extraction apparatus
and extract the adsorbent with 170 ml hexane for at least 4 hr. The ex-
tractor should cycle 10 to 14 times per hour. After allowing the extrac-
tion apparatus to cool to ambient temperature, transfer the extract into a
Kuderna-Danish evaporator.

Evaporate the extract to about 5 ml on a steam bath and
allow the evaporator to cool to ambient temperature before disassembly.
Transfer the extract to a 50-ml separatory funmel and set the funnel aside.

7.3.1.2 Sample container No. 1. Transfer the aqueous sam-
ple to a 1,000-ml separatory funnel. Rinse the container with 20 ml acetone
and then with two 20-ml portions of hexane, adding the rinses to the sep-
aratory funnel.
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Extract the sample with three 100 ml portions of hexane,
transferring the sequential extracts to a Ruderna-Danish evaporator.

Evaporate the extract to about 5 ml and allow the evaporator
to cool to ambient temperature before disassembly. Filter the extract through
a micro column of anhydrous sodium sulfate into the 50 ml separatory funnel
containing the corresponding Florisil extract. The micro column 1s prepared
by placing a small plug of glass wool in the bottom of the large portion of
a disposable pipette and then adding anhydrous sodium sulfate until the tube

is about half full.

7.3.1.3 Sample container No. 2. Transfer the organic solu-
tion into a 1,000 ml separatory funnel. Rinse the container with two 20 ml
portions of hexane and add the rinses to the separatory funnel. Wash the
sample with three 100 ml portions of water. Discard the aqueous layer and
transfer the organic layer to a Kuderna-Danish evaporator.

Evaporate the extract to about 5 ml and allow the evaporator
to cool to ambient temperature before disassembly. Filter the extract through
a micro columm of anhydrous sodium sulfate into the 50 ml separatory funnel
containing the corresponding Florisil and impinger extracts.

7.3.2 Extract cleanup--Clean the combined extracts (im 50 ml
separatory funnel) by shaking with 5 ml concentrated sulfuric acid. Allow
the acid layer to separate and drain it off.

Transfer the hexane layer to a Kuderna-Danish evaporator and evap-
orate to about 5 ml. Allow the evaporator to cool to ambient temperature
before disassembly.

The extract should be essentially colorless. If it still shows
significant color, additional cleanup may be required before assaying for
PCBs. 1In this event, further clean the extract by liquid chromatography on
Florisil according to procedures described in Section 5A of the 1974 issue
of "Manual of Analytical Methods for Analysis of Pesticide Residues in Human
and Environmental Samples" Reduce the Florisil eluant to about 10 ml by
Kuderna-Danish evaporation techniques described above.

Transfer the cleaned extract to a 25 ml volumetric flask and di-
lute to volume with hexane. Pipette three 5.0 ml aliquots into culture
tubes for perchlorination. Retain the remaining 10 ml for later verifica-
tion, if required (see Section 10.2),.

7.3.3 Extract perchlorination--Evaporate the aliquots in the cul-
ture tubes just to dryness with a gentle stream of dry nitrogen. If the ali-
quots will not evaporate to dryness, refer to Section 10.3 concerning special
cases. add 0.2 ml antimony pentachloride with a 1 ml glass-TFEf:> syringe and
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seal the tube with 2 TFE®-1lined screw cap. Heat the reaction mixture to 160°C
for 2 hr by placing the tube in a hole in an aluminum block on a hot plate.

Allow the tube to cool to ambient room temperature before adding
about 2 ml of 50% HCl in water to destroy residual antimony pentachloride.
This is a convenient "stopping point" in the perchlorination procedure.

Extract the reaction mixture by adding about 1 ml hexane to the
tube, shake, and allow layers to separate. Remove the upper hexane layer
with a disposable pipette and filter through a micro columm of anhydrous
sodium sulfate directly into a 5 ml volumetric flask. Repeat the extraction

three times for a total of four extractions. Dilute the extract to volure
with hexane.

7.3.4 PCB determination--Assay the perchlorinated extracts for
decachlorobiphenyl (DCB) by gas chromatographic comparison with DCB stan-
dard solutions and correct this result for the DCB concentration determined
for the blank train. (Column temperature and carrier gas flow parameters
of 240°C and 30 ml/min, are typically appropriate. The concentrations of the
standard solutions should allow fairly close comparison with DCB in the sam-
ple extracts. Standards near 25 to 50 picograms/microliter may be appropriate.)

8. Calibration
Maintain a laboratory log of all calibrations.

8.1 Sampnling Train

8.1.1 Probe nozzle--Using a micrometer, measure the inside dia-
meter of the nozzle to the nearest 0.025 mm (0.001 in.). Make three separate
measurements using different diameters each time and obtain the average of
the measurements. The difference between the high and low numbers shall not
exceed 0.1 mm (0.004 in.).

Wnen nozzles become nicked, dented, or corroded, they shall be re-
shaped, sharpened, and recalibrated before use.

Each nozzle shall be permanently and uniquely identified.

8.1.2 Pitot tube--The pitot tube shall be calibrated according
to the procedure outlined in Method 2.

8.1.3 Dry gas meter and orifice meter--Both meters shall be cali-
brated according to the procedure outlined in APTD-0576. When diaphragz
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pumps with bypass valves are used, check for proper metering system design
by &alibrating the dry gas meter at an additional flow rate of 0.0057 m3/min

(0.2 cfm) with the bypass valve fully opened and then with it fully closed.

1f there is more than + 2% difference in flow rates when compared to the fully
closed position of the bypass valve, the system is not designed properly and

mist be corrected.

8.1.4 Probe heater calibration--The probe heating system shall be
calibrated according tc the procedure contained in APTD-0576. Probes con-
structed according to APTD-0581 need not be calibrated if the calibration

curves in APTD-0576 are used.

8.1.5 Temperature gauges--Calibrate dial and liquid £filled bulb
thermometers against mercury-in-glass thermometers. Thermocouples should
be calibrated in constant temperature baths.

8.2 Analytical Apparatus

8.2.1 Gas chromatograph--Prepare a working curve from at least
five standard injections of different volumes of the DCB standard.

9. Calculations

Carry out calculations, retaining at least ome extra decimal fig-
ure beyond that of the acquired data, Round off figures after final calcu-
lations.

9.1 Nomenclature

G, = Corrected weight of DCB in nth perchlorinated aliquot (a = 1, 2, 3), pg.
G_ = Total weight of PCBs (as DCB) in sample, ng.

C., = Concentration of PCBs in stack gas, ug/m3, corrected to standard
conditions of 20°C, 760 mm Hg (68°F, 29.92 in. Hg) on dry basis.

A_ = Cross-sectional area of nozzle, m? (££2).
B = Water vapor in the gas stream, proportion by volume.
I = Percent of isokinetic sampling.
M, = Molecular weight of water, 18 g/g-mole (18 1b/lb-mole).

Ppar = Barometric pressure at the sampling site, mm Hg (in. Hg).
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Pstd

Vm(std)

Vw(std)

13.6
60

100

Absolute stack gas pressure, mm Hg (in. Hg).
Standard absolute pressure, 760 mm Hg (29.92 in Hg).

Ideal gas constant, 0.06236 mm Hg-m3/°K-g-moIe (21.83 1in.
Hg-ft3/°R—1b—mole).

Absolute average dry gas meter temperature °K (°R).
Absolute average stack gas temperature °K (°R).
Standard absolute temperature, 293°K (528°R).

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

volume of water collected equals the weight increase in grams
times 1 ml/gram

Volume of gas sample as measured by dry gas meter, deam (dcf).

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

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

Total volume of sample, ml.
Stack gas velocity, calculated by EPA Method 2, m/sec (ft/sec).

Average pressure differential across the orifice meter, mm Hy0
(in. H90).

Density of water, 1 g/ml (0.00220 1b/ml).
Total Sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.
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9.2 Average dry gas meter temperature and average orifice pressure
drop. See data sheet (Figure A-3).

9.3 Drv gas volume. Correct the sample volume measured by the dry
gas meter to standard conditions [20°C, 760 mm Hg (68°F, 29.92 in. Hg)] by
using Equation A-1).

+ _AH P + AH
v v Tstd |Phar 13.6 |y bar  13.6
m(std) m m
Tm Pged Tm

Equation A-1

where K = 0.3855 °K/mm Hg for metric units

17.65 °R/in. Hg for English units

9.4 Volume of water vapor

Eg RTstd
My Psed

Vw(std) = Vie = K Vie Equation A-2

where K 0.00134 m3/ml for metric units

0.0472 ft3/ml for English units

9.5 Moisture content

Vu(std)
Vm(std) + Vy(std)

Bys = Equation A-3

If the liquid droplets are present in the gas stream assume the stream
to be saturated and use a psychrometric chart to obtain an approximation
of the moisture percentage,
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9.6 Concentration

9.6.1 Calculate the total PCB residue (as DCB) in the sample from
the weights of DCB in the perchlorinated aliquots according to Equation A-&.

Gg = 5(GL + §2 + G3) Equation A-4

9.6.2 Concentration of PCBs (as DCB) in stack gas. Determine the
concentration of PCBs in the stack gas according to Equation A-S5.

GS
C, =KX ;7“"“ Equation A-S
m(std)
where K = 35.31 £t3/m3

9.7 Isokinetic variation

9.7.1 Calculations from raw data.

100 T (x Voot (Vo /TR (B,l) + AH/13.6)]
60 & vg Pg Aq

I::

Equation A-6

where K = 0.00346 mm Hg~ 3/ml-°K for metric units

i

0.00267 in. Hg-ft3/ml-°R for English units

9.7.2 Calculations from intermediate values.

Ts Vm(g;d) Pseq 100

Tg Vm(std)
Ps vg Ap & (1-B,,) Equation A-7

4,323 for metric units

where K

!

0.0944 for English units
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9.8 Acceptable results. The following range sets the limit on accept-

able isokinetic sampling results:

If 90% < I < 110%, the results are acceptable. 1f the results are
low in comparison to the standards and I is beyond the acceptable range, the
Administrator may option to accept the results.

10, Special Cases

10.1 Sampling moisture saturated or supersaturated stack gases. One
or two additional modified Greenburg-Smith impingers may be added to the
train between the third impinger and the Florisil tube to accommodate addi-
tional water collection when sampling high moisture gases. Throughout the
preparation, operation, and sample recovery from the train, these additional
impingers should be treated exactly like the third impinger,

10.2 PCB verification. It is recommended that an unperchlorinated
aliquot from at least one sample be subjected to GC/MS examination to verify
that PCB isomers are present.

To accomplish this, the unperchlorinated portion of each extract
is first screened by GC with the same chromatographic system used for DCB
determination except for a cooler column temperature, typically 165 to 200°¢,
The elution patterns are compared with those of commercial PCB mixtures (in
hexane solution) to determine the most similar mixture.

After determining what PCB isomers are possible present, the sam-
ple is examined by GC/MS using multiple ijon selectiom techniques for ions
characteristic of the molecular clusters of the PCBs possibly present.

10.3 Evaporation of extracts for perchlorination. For cases where the
extract will not evaporate to dryness or excessive PCB loss by volatiliza-
tion is suspected, the hexane may be removed by azeotrophic evaporation from
the hexane/chloroform mixture,

Add 3 ml of chloroform to the aliquot in the culture tube. Add
a boiling chip and concentrate by slow boiling in a water bath to 1 ml.
Repeat the chloroform addition and evaporation three times in order to remove
all residual hexane. Then further concentrate (slowly) to a volume of ap-
proximately 0.1 ml. Under no circumstances should the water bath tempera-
ture be permitted to exceed 76°C or the solvent be evaporated to dryness.
The final volume (0.1 ml) may be determined with sufficient accuracy by
comparison of solvent level with another reaction vial containing 0.1 ml
of chloroform, When a volume of 0.1 ml is achieved, cap the reaction vial
immediately and allow to cool. Proceed with the perchlorination as described
in Section 7.3,3.
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Attachment F

Determination of Nitrogen Oxide Emissions
from Stationary Sources
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335 Soifaie Acid Standard, 00100 N. Porrehace or
dandardize W0 «0.002 N aranut 0.0100 N Na() S which
tas previously been standardized azsinss potasuum
wid pithalals (Priary standard grads). :

{. Procadure.

{1 Samplircyg.

411 Preperaton of collection traln. Measurs 15t of
% percent L0propanol lnto the midget bubbier and 15§
ml of 3 percant hydrogen peroxide (nto each of the first
two cold ¢ot Lapicgers. Lenva the Ansl mudzet Lmpinger
&y Assamble the train as sbown (n Figure 1. Adjust
probe cealsr 0 6 Lampersqure suficimt to prevent water
andensatian. Plaoe crusted fce and wwiar around tne

[ .
hfﬁ"l Leax-check trocedire. A leaX check prior to the
uzolng rum Ls opGanal: however, 3 lenk ¢hecx alter the
JopLax run Ls mandstory. The leak-coeck peocedure i3
foilgwr:

“ﬁ'l:a tne probe disconnecisd, place 8 rucuam esuge at
e lniet to the bubbler and pudd 3 vacuum of 2%) o
101p.) Hz; piug o ninch off the outlet of the flow Deter,
sad then torn of ihe puarp. The yactum shall reman
iy lor o0 least 2 seconds. Carefully rulenss the
Honm gage belorw rsleauing the fow meter end to
event baek 2ow of the LTpinger fuld.

Other LAZ-checX proedrms may be used, subpeet o
the soproval of the Admiristator, .8, Environmental
Protection Agency. Tia Drocedurs waed tn Method 3 13
not suiiable for diaDhrs 3 purnps.

{15 cample col'cr va. Bacord the Initial dry gas
o s regding and bPaomeTic Presmira. To Deqin sam-
plng, poason the Lo ol the proba at the sumpling pownt,
consact Lhe proce L the bubbler, and start the prizp.
Adlnst the =amul: tow tn n consiant rats of ap-
wonmataiy 1.0 Lteemin o~ udicsted by the motametsr.
gl&lmun this ~ustant m's (=10 percent) dimng the
entire aampling un Tis teadings (Ary gas meter,
temperatures 96 dry gr inetar and s Lrpinger outlet
and rata master) ot st avery 3 minutss. Add mors 1ce
during the run Lo kazep the lempesratums of the gases
laring the last Lmpinger 22 20° C (68° F) or less. At ths
conclotion of each rin, tom of the pumo, ramove probe
from the stack, and record the fina) resdings. Condoct o
lesk check 8340 Section 4.1.2. (Thus teax check iy manca-
wry.) Li 3 reak iy found, void the test ran. Drain the ice
hath, and pirze the ramainung part of the oin by dnaw-
g clean ambient air through the systam for 15 =iaules
at the sampling rate. . .

ClAn ambient sir can bs ded by pasving air
through & charcoal fillter oc b an exus midgst
teapingar with 15 ml of 3 percans ;01 The testar may
opt to simply Use armblent air, mithout purilcadon.

42 Sample Recovary. Discormect the Lnpuifors alfler
purging. Discard the contants of the midget babbier. Pour
the coni2ats of the ida=t Lwpogers (nto 8 leak-tree
ﬁ:l_wlhylme bolile for thipmant. Birse the three micyet

pingers and the H tabes with daionuired,
ist!led watar. and add the washings to tae same storage
ccaingr, Mark tow Aaid lavel Seal and ideatity tbe
ampls container. . 4 L

43 EBample Anaiysia Noca level of Lquid (n container,
ad contrm whether sy sanple was lost durtag ship-
ment; nota this on anaiytyenl dasa shest. If 8 oQcewsois
amount of keakage by cerrrted, dtlar void the smmple
of s mathods, sDosct to the Approval of the Admunis
wstor, o corract the Ansl resalis. .

Transfer the contents of the storsge container to s
10m! volumetric fask and ciluts to awcuy 100 ol
with detorilzad, distilled wetier. Pipetts a ~0-ml aliquot of
Yi*.]bmaolunan into s zso-nxu Fac‘.znmoy'ur ng, mo?zio-?nl
o percent Lsopropanol snd two to loar s o
{ndicator, snd titrate to o pink endpoint usng 0.0100 N
buriam rate. Hepeal s2d aversge the titrstion
voluDws. Run s b'ank with sach series of simples. Repl-
cala dtrations must sgrea withm 1 percent of 0.2 mi,
whichover |y largar,

(Norz.~Protect the 0.0100 N barlum perchlorsts
xlution (rom evaporstion a4 ail times.) ©

8 Celidration
3.1 Metering System.
341 Inloal Calibration. Balors jts initial use in the

ﬂdd\nm leaX check ths rmuetencg system (drying tubs,
peedls Talve, praap, rotameter, and dry g83 meter) a3

RULES AND REGULATIONS

followy: & VICTLIN gruxe at Lhe inlet to the drying
rabe and pull 8 vacaam of 250 mm (19 1n.) Hg; piug or
pinch ol tne outlet ar the flow mater, and then twrn ot
the pamp. The vacuuza shall remain wabie for at least
30 secon Caretully releass the vacoum gauge befors
relwcumz c:z:uebﬁav matar end.

Nart, rals the metering systara (st the sum
flow rate soecified by the mathod) as fallows: cmfr?:‘t
83 3ppropnstely azad wet Lask maler (8., 1 Uar per
Tevoiauoa) to the iniet of the dryicy @ibe. Maxs thres
Lndependant calidbrauoa rmas, tuag aL lsas Avy revoln-
Lony of the dry gas meter per ron., Calculste the calion-
Goa fmctor, Y\ et test meter calibraton volume divided
by the dry gas meter volume, botk volomes sd)asted o
Loe same reference tampersinre and Lressumm), {or each
TUO. and sverage the resulin L any Y vaie deviates Dy
DOry Lhad 2 percent {rom the aversas, the metancy
Sysiem 19 nhacosplable for usm, Otherwise, tos the aver-
825 3 the calibralon factor (Or subeequent tast rups.

513 Post-Test Calibradon Checc Aller ewmch faid
tast series, condoet a ealibration checr a3 (2 Section S.1.1
aDOva, siowpt far the [ollowing variaiions: (a) the leak
check is not o be cooductad, (D) three. or morw raveio-
uons of the dry gas mater rmay be ased, and (¢) only two
independent runs need be mads. 1{ tLs calibrabon Iactor
doas cot deviate Dy mors than $ percent from tha Laitial
caliyrauon (actor (determined |6 Becton 8.1.1), than tae
Y 788 metar volumws obtained duri=g the tevt senes
Arv accaptabie. 1 the calibration factor deviates by mare
wan § percent, recalibrats the metering syxem as (o
Section 3.1.4, and for the eaiculauoas, tse the calibraton
factor (1rutial or recalibraton) that ylelds the lower gas
yoiuine {or esch test run.

32 Thermometars. Calibrats against marcury-n-
glasy thermometars, -

5.3 Rotametar. The rotametar need not be calibraied
bat should be cleaced and malnialoed sccording Lo the
Danuiacorer's jnsooction.

5.4 Barometer. Calibrale against & ZJercury baroo-
acer,

5.5 Bearinm Perchlorats Somtion, Standardize the
barigm perchiorals soloton sganst 25 mi of wandard
sul{unc scid ta which 100 ml of 100 percent {sopropacol
has been added.

6. Culculations
Carry out calculstions, retaining at least ons artna
declmal figure beyond that of the acquired data, Round

off Agures altar on.,
8.1 Nomencistore.

Cw =Concentration of sulfar dioxide, dry besis
! ggmed to standard condltions, mgidxm
(IbAseh

N Normality of barium perchlorste titrnaot,
=  alllieqaivalenty/ml.
Prer=Baromeune Dremsure st the exit orlfics of the
gas maler, mm Hy (1n. Zg).

dry .
Pud=Sandard absoluls pressars, (80 mm Hg

(2992 in. Hy).
T.-&modn §as meler abnaluts tampersiors,

R},
T...\-S;;.x‘.ud sbeciuta tempersture, 23* K

( B).
V.=Volume of ssample aliquos Utrated, ml.
V.-Dryp.avolumaummtd by the dry pas

eter, dem jdd).
Va «Dry v Dessured by the dry gas
(wd) mw?umnwcud o sandard’ conditicus,

dscn (dsc).
Veeia =Total (voiu.mo of sohation In which the sulfar
dioxide sample (s contained, 100 mi -
Vi=Volume of 3 vtrant ceed
for \he sampla, (average of repheats
titrations).
Vis=Volums of bariam perchiarste titrant nsed
{or the blanX, ml.
Y= Dry pas meteralibestion [actar.
.0 = Equivalent weight of sulfor dioxide,
62 Dry sampls gsa volume, corected W0 standard
conditions

T. P » V- Pb.f
Vs =VaY (—:—") .P_“:) -Ey I
Equastion &1

-aled fask coataning e

where:
K\ =078 *K/mm Hy for metris anita
Englah

~17.64 *Ran, Hg lor Qnuts
63 Sullur diorids copoeniratioq. - h

Ve -
vi=va) ¥(5)

Cooy= K,
Vn(nd)
where: Equatign 6-2
A= CY me/meq. for metric noits,
=7.061X10% |b/mmeq. for English anita.
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& damil, H. F. aod D. E. Camann. Collaborntlvg
8indy of Mewhod for the Detarminaton of Sultur Diozide—
Emusions trorn Falionssy Sources (FosuFoal Flrsd
Steam Ceneralors), Envuonmental Protection Agency,
Resenrch Trange Puwck, N.C. RPA-030M—74-24a
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7. Anrmasl Book of ASTM Standards, Poart Tt Water,
Almospberic Analyms Amenecan Socety for Testing
and Materials, Philadeiphia, Pa 1574 pp. $0~42.

8. Knoll. J. E. and M. R. didgect. The Applicntion of
EPA Method 68 to High Sulinr Dioxide Coaconaboms,
Eavironmental Protection Agency. Trisnglo
Parx, N.C. EPA-800m~76-00%. July 1978

Mrraop 7—Drrrzwxvamox or NrrzooxM QIDE.
- N8 FROM STATONALAY SOOUMES

1. Prinddple and A pplecad iy

1.1 Pruciple A grad ssmplo s collacted tn so evacae
dilute suilone scid-bydrogea
perndde absorbing solotion, and the nitrtgen arCdes,
el0ept NIUDCS oXde. are mmsursd calonmstercally
gung the phenoldisuiionic acid (PDB) procedare.

12 Applablicy. This method L3 applicnble to the
measursmant of nigroeea axides emitted rom
sources. Tle range of the method has boen detarmined
10 e 2 to 400 miliigrams N O, (a3 NOy) per dry staadard
cuble meter, wTthogt having to dilats toe M pla.

L Apparatasy

21 Bampling (sss Pigure 7-1). Othx' grab sempllng
fystems or eqaipmant, capabls of meszuning mmbie

Envniroamental Protectoa Agency.
oquipmaent i3 Gaed in sampling:

211 Proba Barodlicsts glass tobieg, suficlently
beatad to prevent wWater ooo and equipped
with 54 In-6tacX of oat-stack Glter to remove partieniats
matter (s plog of glam wool this

1 Menticn of trade parled of spacifin prodnets doen nod
constittta endarsement DY ibe Envircamental Pres
tection Agency.
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RULES AND RSGULATIONS

PROSE °
_FLASK VALVEX/_@ SAMPLE
=T =
FILTER

GROUND-GLASS SOCKET,
§ NO. 1S

FWAT STCPCOCK
T-BORE. § PYREL
2+ BORE. 8-mm QO

GRCUND-GLASS CONE.

STANDARD TAPER. GROUND-GLASS
I SLEEVE NG. 24740 SOCXET. §NO. 125
PYREX

Figure 7-1. Sampling train, flask valve, and flask.

212 Collection Fimak, ‘Twoditer boreelileste, round
botiom fask, with stort beck nad 24/40 yandard tapec
opening, protectad agamrst implasion or brenkaga. .

2.1.3 Flask Yalve T-bere stopeock connected to p
2410 standard taper joint.

214 Tempersatury Gacga. Disl-type thermorneter, or
Other tamperaturs giugs, capubly of measuring I* C
(2* F) Inzervals trom ~3 Lo C (25w 125* F).

21.5 Vacogum Line. Tubing capabls of writhstanding
3 vacyum of 73 mm Hg (3.0 Hg) sdsolute pressure, wiih

*T* connection and T-bora stoprotk.

21.8 Vecuum Jsuge. U-tube manoctpeter, 1 Imetsr
(36 1), with l-mm (0.1-ia) dirtuons, or other gadgs
(%ESTQOH’M) *ng pressors to widun =209 mm Hg

.10 in, Hg).

217 Pump. Capebls of evocusting the collection
flask to s pressure equal to ot lesy than 75 mey Hg (3 ia,
Hg) sbsolute, . . -

2.1.8 Squeete Sulb. Ocewsny.

2.1.9 Volurmetris Pipette. 25 ml. i

2.1.10 Btoprock sad Ground Joint QOrease, A high-
Yacuum, higa<emperscure chlorofuocrocerbon gresse {s
required. Halocarboo 25-53 hay been found tobe efevzive

21.11 Barometer. Mereary, aperoid, or other barome
eter capably of maasiring stmosplenc pressure W within
25 =m Eg (0.0 1o. Hy). In many cases, the baromatris
resding msy be obtrined {rom a Ceardby nationsl weatber

rervice station, {a which case ths station value (whicats
the sbsolute barometric pressure) shall be requested and
a1 scjustment for elevation differences between the
WeAther staiion and sa=plng point shall be appued at s
tare of minus 2.5 mm Hg (0.1 in Hg) per 30 m (100 fr)
elevition increase, or Vice verss for elevation decreass.

22 Sfample Recovery. The following equipment {s
required for semple recovery:

221 Gradusted Cylinder. SO ml with 1-m! divisions,
boz.z‘a Storsgs Contsiners. Lesk-Iree palyethylene

tties

213 Wash Bottle. Poly=tbylene or glass.

22,4 Glass Siiring Rod.

225 Test Paper for Indicating pH. To cover the pH
raage of 7 to 14. R

23 Analysis. For the analy:is, the following eqnip-
ment s needud: - Two 1 mi twe 2 m)

2.3.1 Volumetrie Pipettes. ‘I'wo . - T, ons
3 o e s mp, 1o 10 AL, #ad one 23 mi for each sampie
Acd sueidard.

FLASK .

FLASX SHIELD. |

232 Porcelsin Evaporating Dishes, 173 to 230-mi
capecaty with Up for pouring, one for essh mmple and
each standacd. The Coors No. 5008 (shallow-form, 1G4S
ml) has been found to De satistretory. Alternatively,
polymetbyl pentene beakers (Naige No. 1203, 150 ml), or
glass beakers (150 ml) may be wead. When gloss beakers
ars used, etching of the beakers may cause solld msatter
to be present {n the analytical stap, the solids should be
removed by filtration (see Saction 4.3).

2.1.3 Steam Bath, Low-temperalare ovems of thermo-
statically controllad hot plates kept below T0° C (1&0* )
are acceplable aitemstives

23.4 Dropping Pipette or Dropper. Three requirad.

22.5 Polyeihylene Pollcernan. One {or esch mmpic
and each standard. )

2.3.4 Graduated Cylnder. 100ml with l-ml divisions.

2.3.7 Volumetric Flasks 50 mil (onv {or each sample),
100 ml (one for each sample and each standard, and ons
{or zgm working stasdard KNO» saluuon), and 1060 ml
(one).

1'.';1.8 Spectrophotometer. To measure shiorbance at

Q

nm.
239 Cmsdustad Plpetie. 10 ml with 0.1-ml divisions.
2.3.10 Test Paper for Indicating pH. To cover the
PH range of 7 to 14. R
2.3.11  Analytical Balance..To measure to within 0.1
mg.

3. Reagenis .

Unless otherwise Indleated. {t 3 (ntended that all
reagentis confurm to the specifcations established by the
Committee on A.m.l{!ical Reszents of the American
Chemical Society, whem such specifications are avail-
able; otherwise, use the best gvailable grade. .

3.] Sampling. To prepars the sbsorbing solction,
caudous'y add 2.8 ml concentrated Hi30, to 1 Lter of
deionized, distiiled water. Miz well and add 8 ml of 3
percent hydrogen peroxide, {reshly p sed {rom 30
percent hydrogen peroxide solutfon. Tho absorbing
solution saould be nsed within 1 week ofis precarauon.
Do not expose to axiremne bheat or direet surlizht.

3.2 Sample Recovery, T wo reagests are required for
3a:ple recovery-

3.2.1 Sodium Hydrozide (IN). Dissolvo 40 g NaOH
in deion!red, distiliad water and diluts to 1 Liter.

3.22 Water. Da:anized. distiled W cordorm to ASTM
Speciicatica D1193-74, Type L At the opuon of the
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OAM ENCASEMENT

L~ “BOILING FLASX -

2LITER. ROUND-80TTOM. SHORT NECK.
WiTH I SLEEVE NO. 23749

analyst, the TMVONO, tast {or osudizsble organls matise
sy be amitted when high cotcantralioas of Organie
rutler are DOC axpected to Do pramct.

- 33 Ansiynis For the sorlyws, the {ollowing reagents
are required:

331 Fuming Subture Acid, 13t0 19
free sollur tnoside. HMANDLE WITH CAUTION.

2.32 chenol. Whits solid.

3.3 Sulfune Acid. Concentmated, 85 minl-
mum assey. HANDLE WITH CAUTION.

33.4 Potassuym Nitrals. Dned at 105 to 110° C (220
to 230° F) for a runimum of 2 bowrs just prior 1o preparse
tion of siandard soluuoa

315 Standard ENO; Solution. Dimolve ersctly
2.198 g of drned potassium njmois (KON Oy} (o deioaized,
distilled water and dilute 0o 1 Litar with daloaized,
distilled wuter (o a 1.000-] volumsetnic Gasx,

33.6 Worki Ztandard ENOy Soluuon. Dilota 10
ml of the standard soluton to 100 2l vith daanized
distilled wacer. One culliliter of the »oroog swodard
galution i3 equivalenst to 100 « nicrogen dwnuds (NOJ.

33.7 Water. Deioruzed, disdled ss in Saction 322

338 Phenoidisulloruc Acid Solunon. Dimolve 25 ¢
of pure white phecol fo 150 ml concentraied sifunic
acid on o stesm bath. Cool, add Vi ol fuzung suluric
acld, and bear ar 100° C (212° F) for 2 hours Swcro 12
& ¢ark, swppersd botila.

4. Procedures

41 Sampling.

411 Pipetts 25 ml ol shsorbing solutian lpto s mmble
faxk retaining a suficiant quantity for oo in prepaning
the calidration standards. [nsers the flask valvs stopper
fnto the flask with the valve In the “parge’’ posiuon.
Assernble the samplng train as shown in Figure 7-1
snd place the probe st the sampllng polot MaXs sury
that all Attingy are tight snd leak-res, and that all
ground glass joints have been propug' greased with g
high-vascuurm, high-termperaturs  chlorofinorocarbon-
based ft0 grease. Twmn the flaeX valve and the
pump ve 1o thelr “evscusie’’ poutiors ETecuaty
the Aask to 73 mm Hg (3 in. Ig) absolate nrexyure. or
less. Evacuston to & pressurs spproachucy tls vigar

ressUre of Waler 4L the eusing tamDaraiirs L desirable,

W the pump valve Lo i3 “vant' posifion and tum
ofT the pump. Chack for lewkags by obseswing (Be Ta-
nameter for say prmsare flusidstion. (Any vanstoa

ot by walght

FEDERAL REGISTER, VOL 42, NO. 160~THURSDAY, AUGUST 18, 1977



41786

fresler than W0 mm To (0.4 o, Bg) over s pardod of
| = zuts 13 not eccepasdls, and toe flaek L4 Dot Lo be
ured unzl the leakaga probiam )y corTectad. Pressurs
13 the ZayY 18 Dot 1o excoed 73 mun H (3in. He) abmoiute
s: tbo o serapilar v, commonced. ) Record Wa voluse
of the Analt and velwe (1), tho task temparngure (TW)
mod the boromsiric pressuce. Tora the Sask valve
eounterciotrmss to it3 “purge” poaltlon snd da ths
@me with the pump vaiva. Pwwio tbe probe and tbe
YaoUm ticy cang e squssio bulb. I condanmiion
oelrs in the prote end tas rask velvo ares. Dest Lhe
E-ooe and purce ontd o condanselon dimppesss.
Ner wrn Whs pumo Taive Lo 1S el Ron. Tum
tha ask valve clorwase o 113 “Tricusts’’ posinon ead
rexoed Sho CAZerncs L0 Wia MErtury Wvels 10 the Manom-
pressirs I the task (i)

PrEEnre lem
reacing. lomedistely toTn Loe SeeX Talve Lo Uhs ‘‘mame
T tion and DarTalt Wie grs w0 antsy Wa flagk undl
in W0 Ank and sAmple Lna (e, duck, stack)
equal. T vl omely rogquirs abeart 13 secoods,
n longer pariod (ncdicetes a “plug’ in the probe, widedr
mont 59 corrwoted Deloto smaanling s conurnued. After
enllacting tha mopia, won the BaeX vales 01w "purgs”’
periton and dlsoonnest the fask froea the smpliog
Twn. Shass tha deal for ot least S mimrteg.

472 If tho 283 bewng sampied contalns nsafciami
a7xean for e converman of NO w NO: (eg., an sp-
plicabre subpart of the standard mey Mqulrs ADE &
mmpe of 5 cullbraden gas mivinrs of NO in Ni), e
aryren saall be lnmoduced (nto We Assk 1o parmit tiis
emverman. OYygen oy beo Inmcoducsd into the fser
by cts of tireo metbodss (1) Balors e7ecuslng lle
mmpuezg Aask, muih with pwo czllndss arygen, Wen
evacTnis faak o 73 mm Ez (3 n. Hr) absoints pressurs
of less; o7 {2) nlect cxyymn lnto tho Hask aller o pling:
or Q) tarmicals smpung ¥th o minlmwun of mm
Hg (2 o Hg) vecawss remalning 10 WD fask, record
this finsl pressaro and thas vent the fask 1o the sl
Daspoers untll the fudX Dressaro 18 aaact squal 0
atmospbaric presareo.

42 Bample Recover? Lot tho tloek ot (o s minimumm
of 14 howrs snd than abnks the camisnts {of 2 munutes.
Cennaet o feck 1o ¢ mercury Glerd TU-tube mangmastas.
Opar the valve frum the Sash 3 ths manametsr wnd
record (ho Aouk teraperatarms (T/), the beromedic
presuure, and the difawncs betwean Lhe marcary levels
L tha maAnomater. The obsolute iNtaral presure o
wio Qadx (Py) Ls thoe becumetric iexs tho Ioane
ing. the contants of the AraX 1o &
Jenn-[ree potyetbyleno bottlo. Rirss the frsk twica
i 5l portions of dotondzed, Alrulad water and edd
156 riden walar o the botua. Adjun s P 10 befweam
9 and 12 by nddiag sodiun dywoads A N), dropoms
{abnut 23 to 83 crogs). Check the pH dipping a
Fumng rod 10to the woluon and then touching cw rod
1o tha nH test paper. Remavy es Urtls makaris) os )
curizg this stap. Merk tha Sewot o the Uquid loved so
a3t the comtalmer can be chucoxd for leakrgs aflsr
transport. Labal the comiamer w0 cleardy identify ita
cantesiy Seal the comtucer for LY ppyg

43 Analysis Noks Mo level of the Uguid in eonialoer
and eodfrmm Wholher ar ROt 0O0F D@ ke Was lost dmng
et nots vs oo the conlyocel data sheet. Ul 2
noiireable amount of leakigy hms coenrzed, elther void
13 camplo o Uss methods, gabierd (o the spproval of
s Adminlazrlar, 1o sorreet the 1oal resolts. [mmedi-
alaly prioy to snalyals, ueaskqe e conteats of the
shipping container to o 50-ml volupeizie flesk, and
rinss b coqtalnar Cwies with Sl portions of daionised
dustilled walar. Add Loo rinse woler 10 the fask and
dilete to the mirrk with delonized, distlled watar; mix
tnoroczhly. Pipetta 2 25-m) allgqoot into s proceialn
evaporstury dusn. Foerwrn eof nnogsd portlon of the
sample L0 the palyvikylene simrage botlla. Evaporats
1he 25ml enquot to dryness on 0 steam beil and sllow
o cool Add 2 mi.obhenoldisulisnle 2cld solation o the
dried residos and tnturete tzoronghly with o povlethyle
ena policeman. kaks surs tho.soiutiam contacty el the
racae. Acd 1 ml deoniced, destilled wrpter and oo
drops of concentalet sulimne ackd, Hest the solution
ou g =ea: beth far 3 munuisd with cecasionel ellring.
Adlow the eoludon 16 cool, ndd 20 m detondzed, distiiled
water, miv wall by stirrizg, aad add eoncentrated ame-
momem hydrmonds, dropwiss, with constaat surmng,
il tho DE i3 10 (29 determined by pIF paper). 1f the
mpie conlaing solds, thess must o removed by
Frosson (eceawunzaton I3 an ceceplebls attapagve,
fublent 1o the soproval of Wie 4d=aimsurstos). 21 [ollows:
filer throuzh Wwhatnan No. 41 fiter paper into s 100-ml
volumatne fleak; rinse the evaporsting dish with thres
6-ml poruons of duonlzed, distlled wataer; Blter thess
thres rlasas. Wash the nlter with ot deast thres 15ml
part.oos of dejonizad, disulled water. Add the filter
wosh!iags o the coutents of the valwmatrie fask and
dlJts w0 the mark wath dolonized, distlled watar, 1f
60113 are 3Ls=nt the salution can be transiarred directly
L the 100- volumetmie fesk sod dlluted t the mack
with deloalzed. distilled waler. Mz Sho contents of the
Gy thoroushuy, aad raeasurs lhe sbsorbancs ai the
cplumm mRTeength wied foF ‘ho standards (Section
5.2.1), LuaZ t8a blenr 501uL00 83 8 2ero reference. Diluts
e mmpie and e olank wth equal valumes of delons
imd, Cimhlled w/aler { Lhe asensbance eveeeds Al the
£dsarbance of the +W o3 N U Sandsrd (2es Seclion 522,

& Cutlbration
31 Flosk Vileree The wolume of 192 colection fagk-

Cy«,' vive combine’on raust B Lnowm pAIoT Lh tar.
pacg. Assemble Ly Zoal and Rask valve end il with

]

RULES AND REGULATIONS

srater, Lo the stopsock. Measurs the volumoe of waler L
=10 mi. Recard this volume on the flasx.

82 Specuophotomater Calibratioa

521 Opumum \"svelensth Determunation. For both
fised and verislle woveiength sprolrophotometars,
calDrals oqainat siagdard certfied wuvewogtd of 410
om. overy 6 moaihs Allemstively, lor vanable wmve
laggth SpecCOpotomatars, SLan Lhe JpEcum Datween
400 and 418 &m oung 8 0 s N O standsrd solution (s
Section &.2.2). I{ & pesX doms DOL ocens, Lhe spectropho-
tomeler 13 probebly malfanctivning, sod shouid bs re-
paired. When a 15 obtasned within the 4) Lo 4ld mm
range, the wavelength st woich Lhis peak oocun shall be
ihe opUImnOm wavelangth for he measuremand of ab--
sorbanoe (or both the standards and ssmpha. .

2.2 Determinstion of 8pectrophotometer Calibra-
ton Factor K. Add 0.0, 1.0, 2.0, 3.0. aad 4.0 mi of tbe
FN Oy working standard salation (1 mi=100 g NOg) W
o ssries of Ava porealain evaporating dishas. To esch. add
23 m) of absorbing rotuticn, 10 mi deonlzed, istiiled
weier, and sodium hydrozido (1), dropwise, goul the

H s betwean 9 and 12 (about 23 o 15 drops esch).
I nnine with the svaporation step, [ollow the analy-
g3 procedurs of Sexlioa 4.2, antll the sofudon has baan
transareed Lo Whe 100 mi voturna@ric flask and diluted 10
tha mark. Measmre the absorbanca of emch solotion. at the
ooLMUM Fevelangth. a3 determuned In Seclion 8.21.
This cal i brauon procedurs must ba repested on wech day
that sampies am enalyted. Calculatoe Lhe spectroplotom—
eter calbralion (aclor as follows:

Ai+24,4+3A,+4 4,
K,=100 A3 AAT A9 T Aa
Equation 7-1

whara:
K=Calibration factor
A= Absorbanes of the 100-xg M Q9 standard
A= Abaordance of the 200ag N O standard
A= Absorbanca of the 300wg N Oy standard
A4 Absorbance of the 400¢ N O; standmd

43 DBarometar. Calibrats agalost 3 marcury berom~ -

aler,

5.4 Tempersturs Gzage. Calibrste dlal thermametars
£23) 0Tt mMerTry-n-gns thermometers

55 Vacnum Qeuge. Calibrate mecheaical gauges, If
m{.ﬂxm&um & marcury manometer such as thad spaci-

1.8

3.6 Anshytienl Balaneca, Calibrste ngulnst stancard .

welghts,

& Culeulationa

Carry out the calenlstions, retalning st lesst one extrs
decumal 8gnrs bayond that of the scqoired data. Round
off fgures afler final calcuiationn.

8.1 Nomenclatore.

A = Abaorbence of sampla.

C=Concentralion of NO, 88 NOs, dry basis, cor-
reeted o standard  cooditioms, mgsdsm
(AbAduef).

Pw=Dilmuon fsetor (1e, 2373, 2310, ete., required
only il smmpls dllution was Desded L0 redocs
the sbeorbance into the rangs of calibration).

K= wophotorneter enlibration {actor.
= Hags of NO, 85 NOs5 in gas sample, pf.
Pre=Final absohite pressure of flask, mm Hg (In. Hg).
Py=lrutisl abeolute pressore of flask, mm Hg uo.

Hao). .
P..an%umdﬁ:d absoiute preasare, 760 mm Hg (2.92in.

2). :

T/=Final absotute tem perature of fask *°K (CR).
Tie==]nitial absoluts temperature of fask, °K (°R).
Twg=8landard siuolute Lemperaturs, 203° X (§28° R)
V.,.BE::J l¢ voloroe 8% standard cooditions (dry

, mil.
VyaVolume of flagk and valve, mil.
V,=Volumse of absorbing sohutisn, 23 mil.

2=50/28, the alinuot factor. (If other than a 25ml
sliquot wan nsed lor anslyvis, the correspond-

ing factor must he substituted).
8.2 Bample volume, dry basls, cortected to standard

cornditions.

Tou Py B
" Poa (Vr=Va) [T/”T.'

& P;
= K(Vi=25ml) I.,—T'
Equation 7-2
where: R
K,=0.3838 —E_ for metric units
mm Hg
°R
=17.64 - for English units

io. Hg
6.3 Total g NO; par mg:plo.
m=2K.AF
Equation 7-3
Nore.~Ifother than 8 2>m) aliquat is used for analy-

?13, ths factor 2 must be replaced by o corresponding
actor.

& ¢ Sample capcentraiion, dry bags, cortvciod o
standard conditions.

C-‘K: ?ﬂl‘

Equsiion 7-4
whars:

3
mg/m

for metric units

Ib/scf for Eoglish unids

pg/mi

= 8.243X 10~
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2. Standard Method of Tert for Oxidas of Niroman in
Gassous Combustuon Products (Phanoldisulionse Acld
Procedure), In: 1%63 Book of A3TH 3tandards, Psrg 24,
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p. TL-T2.

3. Jacob, M. B. Tha Chernlcal Analysis of Adr Pollut- -
Puhlishuey,

sntL Mew York. lotaracience ine. 1960,
Yol. 10, p. 251256,

4. Baatty, R L., L. B. Borger, and H. ¥ Schrunk,
Detarminunon of Oxiden of Nitroaen by thw P lrapowiimnts
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5, Hamil, H. P and D, E. Co
Study of Methwd for the Determinacion of Niwopss
Oxide Emisslons from Stationary Sourves (Fomil Fask
Fired Steam Generslors), Southwest Hesenrch Insdtus
repart for Environmentsl Protsciton Ageocy, Besreraly
Triangle Park, Iv.C. October 5, 1974

6. Hamil, H. P. and B E. Thomas. Collaborative
8tudy of Methed for the Drierminstlon of Nitrogam
Onde Emlsstons rom Stationary Sowrces (Nitrie Acid
Plants). Soutirwess Rasesrch lnstifinte repors for Eme
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Pask, N.C. May 8, 1874.

METHOD $—DETERWINATION OF BULVURIC Agv Mrew
gg-o Sutrua Dioxpe ExaesuionNs Fuom SeamfONARY
URLED

1. Prinaipls ond A pplicabilizy -
1.1 Principle. A ges mample 19 extracted Lmidipotd
the stack. The sulfune scid mist (loelvding saliar
trioride) and the sulfur dlorids are soparaled, eod boty
fractiions are messnred eperslely by the barnm-ihaerin
titration method.

1.2 Applicebility. This methoed iz spplicable for tha
determinstion of ¢ acid mist (Incduding sulfor
twioxide, and {n the absencs of other particolets macier)
and sulfor dionde emissions from mstiogary souroed.

deteetabls Imits of the mathod are 0.08 millirema/cubia
metar (0.03% 107 cubls foot) for suifur miozids
and 1.2 me/md (074 107 I/(th) lor sulhyr diotde Mo
opper Hmita have been e<tablished. Besed on theoretiend
alculstions for 200 mifliliters of 3 perosot bydrogen
peroxide solutioo, the uppar concentrstion Limis foe
suitur diovide in & 1.0 m? (353 ItH) gas sample {s aboat
12,800 mgfm? (7.7X10 b)), The ;\Ipw Lmit ean b
extended Dy increasing the quantity

in the immpingers.

Possible intertering agents of this metbod aro fraorides,
free ammonis, and dumethyl anjline If any of thawm
interfering agents are present (thls can e datermined by
knowledge of the protess), allernative methcds, subject
1o the approval of the Administrator, are

Fterable particnlats matier sy bs deterzmined elong
with 80) and SO1 (sublect to the approval of the Ad-
minstretor); however, the procedure used for pardealits

eaily -

peroxids solution

matler must be cotsisent with the specifientings add .

givea io Method &
2. Apparates

21 Sampling. A schematie of the amr:um tredn
ased 1n this method 1s shown in Figure 8~1; It i3 shoilar
1o the Method 5 train exceps thet the Alter pogtion D
éilfersnt and the Blter holder does nat hava Lo Do hesled
Commeremal models of 1his train are avedlable. For thoso
who desire o bulld thelr own, however, complete e~
suruction detalls are described o APT D-0481. Chargss
tom the APTD-G38t document and allowabdle
ficadons to Flgure £-1 are discusmed io the loljpwicg
subssctions.

The operating and msintensnes procedures for e
sampling Uain are dederibed Ln A PT D576, Slnce eorrect
usage 13 Lmportant Jn obtalning vaud resatts, sl Qs
should read the APTD-576 document snd sdogt L9
operaing and malntsasnce procedures outlned 1o i
unless otherwise specified herein. Further detalls
guldelines on operation and maintenance sro gves i
Methed § and thould be read and (olowed wheoeTe
they are applicable. .

211 Probe Nozzle Bame as dethod 5, Saction 23.1- %

21.2 Probe Liner, Borosilicats or quarts glast, $112 6
besUrg Symemm Lo prevent vimble condewsation ot
earnpung. Do nat use maetal probe liners

203 Plwot Tube. S8ame a9 Mathod 3, Section 213
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41787
TEMPERATURE SENSOR
— PITOT Tuse FILTER HOLDER THERMOMETER
TEMPERATURE SENSOR ' CHESX
PROBE 2/ Lvm.vs
H .
s e N
f
/ ¥
REVEPSE TYPE — s
PITOT TUSE @Wﬂ
1y ) 110
® :::g °o 'booo ::'::
Oy n' s .. E H
= H v VACUUM
4 p .o:.li N
PITOT MANCMETER / LINE
X -
ICE BATH IMPINGERS
THERMOMETERS
BY-PASS VALVE
ORIFICE ~
[ =d
\ =T - - VACUUM
GAUGE
) MAIN VALVE
. o
I o AIR-TIGHT
e PUMP
DRY TEST METER

Figure 8-1. Sulfuric acid mist sampling train,

214 Diferantis! Pressare Gouge. Samo ng Met
Bection 2.).4. e e Method 2,
114 Prter Holder. Borusilicato glasy, with a ginea
Bt fiter suppars a2d s ailicons rubbes gaakst. Otber
Fisket materials, o.g., Taflon or Viton, may bw used sub-
Jxet to the spproval of the Administrator. The holder

.q0 stall proTida 8 positive seal azains leaXaze (-om
gwpﬁdgeat:’nmunhi é-bo ﬂ.ltsr. ‘The filtsr holder shall
sen the 23t and secoad i Neto:

Dg Egc hu;tr?. tuu} haider. plgara. Nots

rem—Four, as shown ia Tigure 8-1. The

Dswt and third 323l Ba of the Greenburg-Smith design
With staadard ups. The seond aad foarih shall be of

Omgbuqqmnh design, modified by replacing the

Lla‘: with an approzirsately 13 millimeter (05 i) ID

3las tube, having s unconsm.-hrﬁlLH located 13 mm

otLom of the . Sumilar collection

s, which have beed spproved by the Adminis-
o, sy be ased. PP 7 .

=y I’-'-‘al... Metering Syvtem. Sarme 89 Meihod 3, Section

.318 Barometer. S3me 89 Mathed 3, Section 2.1.9.
25.‘1.9 Gas Density Determinstion Equpmer:. Same

a8 Matho §, Section 2.1.10.

1 2L10 Temperaturs Qstge. Thermometer, or equiva-

A28, 10 mrasure the Lrmperaturm of the 588 leaving the
Pinser train to within [* C (2 F).
22 ‘Sample Recovery.

(“7;::31 Wash Bottle. Polyethylens or glam, 570 mi.
372 Oriduated Cylirden. 250 ml. 1 liter. (Volo®

Beirie flasks ma v alsc be used.)

l?-ll Stares- Dottles. Lea¥-frea privethylens bottlsa,

S22 (LW for ench SeupLILE FUn).

22.4 Trip Balancs. 500gmam capacity, 1o measars to
208 g (Necasary only U 8 rmplsture content Loplysw is
to bo done). :

2.3 Analysis,

2.3.1 Pipettes. Volumatric 23 ml, 100 mL

2.22 Burrette. 50 ml.

2.3.3 Erlenmeyer Flask. 250 ml (one {or each sample
blank and standard),

2.3.4 ~Qradustad Cylinder, 100 ml.

23.5 Trip Balance. 500 g capacity, to mesasure to

+0.5 8.
2.3.6 Dropping Bottle. To add indieator solution
125 sz T '

3. Reagents

Tnless otherwise indicated, all reagents are to conforza
to the spacincstions estshiished by the Camraiitee on
Analytical Eesgents of the American Chemucal Sodlety,
whers such sperifications are avsilabls. Otherwiss, use
the Dest availabie grade.

31 Bampling.

3.11 TFilters, 8are as Method §, Sectlon 3.1.1.

312 Ellen Gel. Same as M<thod S, Section 3.1.2.

3.1.3 Water. Deionized, distilied Lo cordorm to ASTH
specilcation D1193-74, T7pe 3. At the option of the
snalyst, tha XMnOq test for oridizeble organic matier
mAy be omitted when bi%}: concentrations of organic
maLtar are not expectad to be presemt.

3.1.4 Isopropasol. 80 Percent. Mix 200 ml of Isopro-
Dﬂsol writh 200 ml of delontzed, disulled water.

Notz.—Ezxperience has shown that only A.C.8. e
lsopzopanol i3 satisfactory. Tests Lave shown ‘Eﬁt
isopropanol ohtsined irvin ccrmmarcial sources oeca-
caionally bas perazids tmpunties thst will causs ere

roceomsly high sulforie aeld mist meamrement. Use
the lollowing tast for datecting peroxides in esch lot of
{sopropanol: Shaks 10 mi of the mpropessl with 10 mi
of {reahly prepared 10 perceat potassiam jodide solutioa.
Prupare o Slaak by sicnilarly tresting 10 ml of dustilled
wnter. Aflst 1 mioate, read the absorbance on o speciio=
photometer at 252 nanometers, L tho ohsorbaces excoedy
0.1. the Lsopropanol shall not be osad, Perozides may be
rermoved imm moprg};mnol by redistilling. or by pasaage
through a column of setivated alamina. However, re-
agent-grede jeopropancl witn switadly low paroxido levels
s readiy avenchle from commercial soarces; therefore,
rejection of contaminsted lots may bs mors sficlent
than foilowing the pecorids removal procedure.

3.1.5 Hydrogen Peruxide, 3 Pertent. Dilate 100 mi
of 30 pereent hydrogen prroxdds to 1 Liter with deioaised,
dimilled wuter. Prepars fresh daily.

3.1.6 Crushed Ioce.

3.2 Eamule Decopery.

A21 Wates. Sams a3 313

3.22 Iszropacol, 80 Percent. Samens3dbd

3.3 Anayss.

3.3.1 Water. Sameas 313,

3.3.2 [sopropanot, 100 Perceat

a.3.3 T:omo ladicator. 1-(o-arsonophenyiaso)-2-aspb-
thol-3, 6din:Uonle acid, disodium salt, or equivalana
Dussolve 0.20 ¢ ta 100 m! of detonized, distlied water.

3.3.4 Barum Perchlorats (0.0100 Normal), Dientve
1.55 g of barium perchlom:e tritydrate (Ba(Cl00r3H D)
fo 200 oy deionized, disulled water pnd dilote o 1 Litar
with (snpropanol; {2z g of banam chloride dihyd=>te
(BaClr2He)) rmay be used 1nstead of the tanu par
chlorte. Standardize with sulfurnic scid as in Sestion 5 2.
This solulion mus: be protecied agalost sviporston sl

timen,
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olfurie Acid Standard (Q.0I00 N). Purehess or

in % 10 =000 N arsinst QOJ00 M NaJH thag
has praviooaly D-n  Stabdardized AZAlNT TSy
sasdand potasWun &d pothausia
4 Procedurs

¢1 Bamuplirm, -

411 Prstect Prepsration. Follow the proesdors oate
Yined io Method 5, Hestbonm 4.1.1; Altars should bs 10-
specied, Dut naed Dot Do degicented, weiched, of {dantd-
sied. Lf the efiipant gas can b coosidered dry, L&, ow-
(Cre {rea. We mlics gel Sead DOt be waghed.

¢ 15 Preliminasy Datermunstions. Folow the pro-
endure outiined ia Macood 3, Secusa 4125

4.1.2 Prepurston of Collecton Tran. Follow the proe
erdury ogtlined o Metdod 5, Secton 413" (alcept for
1he second parezraph and other obviously lnapoucabie
paris) and o Figure 5-1 mstesd of Figare 5-1.
e weond parasTapa with: Plece 100 i of 80 pertant

RULES AND REGULATIONS

ngars: retain s portion of eash reagent for 0 w8
lanx somulon, Place abous 200 g of slice gul in the fourth

Note.—1f motsture contant {3 to be detained by
ispinger snalyms, weigh ewch of the first thres Lmpurgers
(ples abeorbleg solution) to tho bearest 0.5 g sod record
thess welghta, The waabt of (Do slice gul (oF silies gel
plos contaloer) moss also be d
4.5 g and recorded.

414 Pretest Leak-Check Procedurs. Follow the
basic proceduss outliced in Msthod 5, Section 41.44,
noting thsat the prode beetsr sball be adjusted Lo the
minlmom temperstare reqaired 10 provent condense
ton, and also thes verbage such a3 ¢ * ¢ plugglng We
inlgt 1o the Alter balder * ° *,” aball be replaced by,
tfe 9 @ pl the inlet to the firsx lmpungar * ° *.7
The pretast ~check s opticnal

415 Traln Opersilon. Follow the beaic procedures
outiined {n Methed 5, Section 4.1.3, in cunjunctioa wita

on & shest @immlar to the one in
rate Anall ok sioewt 0.030 m/mun (1.
ran. Pariedicully dLnng the less, obrrve toe coanocting
Hne betwenn the probe and Arvt Umpiasoer {of wsms of
coudeasmiicn. U i¢ dons occar, sdlust tis probe haalyr
ssTiing gpwwd to the mMinimam tampasiore required
to praveni coodsansetion. U eomponeant coauges Decomus
Becessary dOTOg o AN, & Joax-check shall be dooe Lme
medistaly befare ench chongae, acooiding to iy proewd ore
ogtiined ln 3ecticn 4143 of Matbod § (with

modifcations, 83 mentiooed in Secticn 4L4 of this
method); record all leak maian If tho leakngn rata(s)
axcmed the specifad rate, the tester sball altbar void the
man of shall plan 10 eTect the Mmpls volime as odt-
lined {0 Section 4.3 of Method 8. Immediataly niter coms
poaent changes, lemXchecks arv opitlonsl If these
laaktchecks are done, the provedorw ocailined lo Section
4141 of Mathod 5 (with spproprists modiftoations)

Pans i 3 percant
Stf;g;;gm p;‘;;lﬂsl Dx?boﬁﬁuseég;ﬁmmﬂ turd ume  the ollowing special instroctneas. Dats sasdl be ressrded  shall bo 0sed.
STATIC PRESSURE, me Hy . He)
PLANT AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
OPEJATOR ASSUMED MOISTURE, %
DATE PROBE LENGTH, m (f0)
RUN NO. NOZZLE IDENTIFICATION RO.
SUMPLE BOX ND. AVERAGE CALIBRATED NOZZLE DIAMETER, con (i s
'SETER BOX NO. PROBE HEATER SETTING
METZRAHe LEAX RATE, m3/min, (cfm)
C FACTOR PROBE LINER MATERIAL
PITOT TUBE COEFFICIENT, Cp SCHIMATIC OF STACK CROSS SECTION | FILTER MO, :
PRESSURE
v DIFFERENTIAL- TEMPERATURE
ELOEITY ACROSS GAS SAMPLE TEMPERATURE OF G&S
_ STACK HEAD DRIFICE AT DRY GAS METER LEAVING
caMPINg | VACUUM |TowremaTurg .(4Ps), METER, GAS SAMPLE COMDENSER OB
TRAVERSE POINT TIME mmHy ”?- mm Ha0 mm H20 VOLUME, |~ 1(HLET, OUTLET, | LAST IMPINGER,
HUMBER - (@}, min (. Hy) e (°F) (in. H20)' {in. H20) =3 (hd) °¢ (°F) °c (%) °¢ (°F)
r
TOTAL Avg Avg
AVERAGE Avg

After tumizg of ths pump and recording the Eoal
tradings 8% the concinuon of each ruam, Tzriove the probe
from tha stzek. Conduct a post-test (mandatory) leak.
ehack Asin Section 4.1.4.3 of Method 5 (wnth sppropnats
modilaton) aad record the leaX rats. 1f the Dogi-test
lasxage Tule exceeds the specifiad acceptadle rate, the
tester shaul exther corract the samols volama, as outliged
1 Sectlon 6.3 of Method 5, or saall void the run.

Do the ice bath and, w1th the probe disconnvetsd,
puze the remalning prrt of the traig, By drawing clean
[ AL INTILD L Lhe Symem [or 13 minutes ag the
N ;2 8577 rale used [2r siaplsg.

Norr.—Claan amtlant sir can ba provided by passing
olr f;“ouzh s zharoal citer, At the option of the tesier,
Thioient a7 widtout clewueg) may e used.

4.1.8 Calculatoa of Pereent lsokidetie. Follow the
£ oramdure oullned 1n Metlod §, Section 4.1.4.

42 Sampic Nerpvary.

2L Coalalzer No. 1. If 8 malstnrs enntast 1nglyia

Figure 8-2, Field data.

is to be dane, weigh the lirst {mpinger plas contents to
the nearest 0.5 g and record thls weight, -

sfer the contents of the fArst impinger to & 230-)
graduated cylinder. Rinss the probe, Arst impingsr, all
connecting ilasawm before the filter, and the [roat hall
of the filter bolder with &) parcect lsopronansl. Add the
rinse solution to the cylinder. Diluts to 250 m! with 80
perceat {sepropanal. Add the fAlter to the solution, mix,
and transler 10 the storage cogsainer, Protect the solizan
sgainst evaporstlon. Mark the lavel of liguwd on ket
coutainersu idandfy thazamplecontainer.

42.2 Contairer No. 2. I! 8 meinturs conten?t atalyris
is to ba done. waizh the second and thurd (mpingers
(plus eontents) to the pearest 05 g and record these
WelzAts. Also, wewh the ¥pant silice gel (or sllisa gl
plusimpiizrry toths nearest 05 ¢. .

Transler the solutions from the smcond and taidd
{mpingers to a 1000-ml gradusiad eylinder. Rinse all
connecting glass=are (insluding tack balf of fiter holder)
between toe tlter and wilca gel impirger with dewcized,

distilted water, and 2dd this rinse watsr to the cylinder,
Dilote to 8 volume of 1000 ml with deionizsd, distilled
water, Transter t2e s0tg%ion 10 a storags container, Mark
the level of liquid on the coatalner. 3eal and jdentify the
sam le cotiainer,

Nota tae ievel of liquid in containers ! and 2, and coo-
firm whetker or not any ssmple was lost durieg anp-
rment; note this on the azalytical data sheet. 1f 4 nolioe
a2is amount of leAZage hay occurred, eltber void (5e
sarmple or use methods, subjsst to the approvel of toe
AcTuzistrazor, to eorrect the final results,

43.1 Contziner No. 1. Staxe tha contsimer boldieg
the lsopropancl solutipa sad the Alter. If the fiter
breaksup, allow the fragTents to settls for » (s w minutes
be'sre ramiovicg 8 sample. Piyjwtie 8 10l aliguot of
153 30iution 0o 8 2.0l Erlenmeyer fnsk, add 210 4
drops of thorin ladicator, acd titraws o & pink eadpals
using 0.0120 N banium perchlorate. Repesi toe titrsliod
w1l s secand aliquot of sample and 3veraga ths LTMian
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waloes. Roplicats titrations most within
ero_‘:ml.c::mh"u\‘um. e 1 percat
432 clainae No. 2. Thoroughly taix the salatioa
ln the contalasr holding the contants of the second snd
third Lapingers. Pipetia & 10-ml 3liqnot of sampla (oto s
250-m) Erisameysr faax. Add ml of opropsaol, 3 Lo
4 drops of thorin indicatar, 1ad titrats to & piak sod palnt
uaing 0.0100 N bariom . Bapenl the trtration
ﬂ}n 1Y mz‘i l.llqgm mmpls and averacs the Urnkdon
Ya.oas. Taklony must sgres within puTen’
N‘Oismlé wb.lc.nng Ls greatar, ! ¢
aniks. pars blanks ad 2to 4
of thorin icdicator to 100 ml of gmdlnf L-nmm.nd.dmp.
Tirate the blanks in the sams manoer &3 the samplos.

8. Caldration

4.1 Calibrats equipmant ming the procedures spech
fled In the following sectioas of Method §: Sectan 5.3
(muﬂut_nm): Section 5.5 (tamperstars gadres):
Bection 87 matar). Nots thsl ihe recomimen
leakcheck of the tmaterinig yystam, cescribed in Section
8.8 of histhod S, alw spplies to this mathod.

53 Btandardize the oariom lorate solotion with

25 ml ol staadard saliurie , to which 100 mi of 100
percant isopropanc has beea adéed.
6. Caleulations

Note.—~Carry ot cslenlations ratainirg ot lrast oce
exTa decimal frure beyoad that of the scquirsd data.
Boand off Agures aiter Onal calculstion.

¢1 NoamencistTre.

A= Croms-secional ares of poatla 9 (ftY).
Bouu=Water vapor in the gui sttoam,
by volumna.
CH.80,=9uluric acid (including §01) concentration,
g/dsem (1b/dsef).
C30y=8ulitr dicxide concantration, g/dscmm (\b/

I=Percant of Isokinstic mampling.

= Norm.lity of barium perchlorts Hirant,
uivalants/litar s

equt .
Pber=DBarometris pressurs i the sampling site,

mm Hg (In. Hg).
P,=Absoluts stack gas pressurs, mn Hy (la.

).
PrstdmBtandard absoluts presrs, 730 mm Hg

(9.92 1. Hg).
Ta=Averaze sbeointadry metar tamperaire
(30 8-2),* K (* B).

Figure
Tem Averags abmluts stacX gas tam parsture (zeo
Flzure 82),° K " R).
Tnd-sz?égfg) absoluts tamperstzre, 333° K
VemVolume of mmple aliquot Ktrated, 100 ml
tor E-80 and 10 ml for SO
Viem Total volmas of iquid colacted Ln Lapingers
and zlica gal,
Va=Volcme ol&nm a8 messnrnd by dry
Car, (

V.(std)-g::‘lu.noolmn;n measarsd by the dry
£33 meter to macdard conditions,
dsem (dacf).

9, = Averags stack gas Yelocily, calculated by
Method 2, Eqaation 2-9, o=y data odtained
from Method &, m/ee (ft'yee).

Veolo= Total voiwzms of solodon in which the
salferic reid or suifur dioxide sample s
contained, 250 ml of 1,000 ml, respectivaly.

V= Volumae of barfar parchlorsts titant oved
or the sampls. ml.
VisvwVolgma o! bariom perchicrats titrant moed
for the blaok, ml
Y= Dry gas meter calibratica factor.
AN e Averaze pressurs drop acros3 orifice meter,
mm (in) H:O.
@ =Total sampling tima, min.
13.8 = B pecific gravity of mercury.
80 = %ec,/min.
100« Convarsion to percent. .

8.2 Averszs drv gas metsr tamperaturs and averagse
arilcs %remn drop. Ses data sheet (Figure 8-2),

63 Dry Gss Volume. Correct the sample volume
measursd by ths dry gas meter to standard conditioas
(>0° C and T80 mm Hy or 68° ¥ and 29.92 in. Hy) by using
Egcation 51,

Pbar"*'( )
v -y T.m) 136
= (o) = Ta Plld

=KV.Y Py (;EIIS.G)

Equation 81

where:
K~ 0.353 *E/1nm Hg for mstric naits,
=17.64 * R/ln. Hg for English units,

Nore.—Il the leaX rats chserved during any mandas-
tory Leakchecks erceeds the specified na:epuzbh rals,
the tesier 3hall either correct the valus of Va in Equation
81 (a3 describad in Section 6.3 of Meihod 5), cr shall
favalidats tie 123t rua.
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6.4 Volums of Wstar Vapor tnd Moistors Covtent.
Calcalsts the voinrms of water vapor oung Equation
5-2 of Methud 5; the walzhs of walsr collectad Lo the
mel.l:zm:.odmh:\guc-.ubod.xmuvwnnrudm
muliiliters (tDe sDecific gravity of watar s 1 g/2al). Cabe
mhutbomo@mwnmtumm:xmua.‘g us-
 Ean 5 of Method 5. The “Note’” tn Bection 9.5 of A
Salso epplies Lo this method. Nots that U the afpamt gua
stream can be considersd dry, the voloms of walsr Vapor
And CoutUre coolant Deed Lot ba calcaliatad,

65 Bolfuric acyd mist (lncinding 40) coocamTation.

Ve
N7V (G2

Cz, 20,= K3 Voo

Equation 82

whare:
K 1m0.04904 g/m{lliequivalant for metrle anite
=1.081 X1 |b/meq tor English unita.
or diouds concantralon.,

4.6 Buld
nh)
V‘

Equsation 8-3

.

NV =Vu) (
Cgo.z_Kg

V-(uﬂ

here:
'K,-o.cmm g/maq foe metric unita
=7.001X 10~ 1b/meq or Ecghsh units
6.7 ILsoxnstic Yanstioao.
671 Cskulatlon from rsw datas
IO T UK Vie+ (VT P, + 4H/13.6)]
606V, P, A

Equation 84

I

whers:
Bye=0.003484 mm Hy-m¥/m-*K (a¢ metrlc unit,
=0,002678 tn. He-{tymh* B for Ecglisa units.
€.72 Calcolation from intermisdisats valnes.

T TV e Prra 100
TlldvaeAaPo 60(1‘8-0)
BK TcV-(nuﬂ
' P A9 (1-B.,)

Equation 835

whars:

Km0 {or metric units.

w=0.08450 lor English ngits,

68 Awepitabls Resulta [f 90 perceat <1 <110 per-
cent, the results are scoeptabla. If the results ars low (o
comparison to the standards sod I is beyood the acoept-
sble range, the Admunisirstor may opt to accept the
resuita. Use Citation 4 in the BidbUogrsphy of Method §
to maks judgments. Othearwise, reject the resulty end
Tepest the test. .
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RULES AND REGULATIONS

323 Connect the nrobe, tysmrt [t into ¢ be stack, and
nmpkulmmmrunolﬂm (007 Zm). Caonunae
sampling il e dry was remsiars about 20
utmﬂlh')orunlmb&aquddmmmwncd
avam:nmemu.mmummwrd

I Derallrs, pressgrs, aog metar readings M
required by Fizure -8 '..,dﬂ e >

323 After colectng the mmple, combine the con-
tents of the two mpmgm.nd Ioeasure Lhe vaiGe Lo he
nurmo_.sml.

B,--Abvmm Toporyon, by volume. of
WRLLT VBDOX in Lde. e»e smreamn lesving the
second imponger, Q.

By Water vapar inibe gne sueam, proportion by

voiuma.
M y= Mo'ecniar

Jeraghy
(18.0 'b/1b-mie)
Paw=Absointe Prassney (for this mothod, same s

barommeria ) ot Lha dry g3 Imater.
P.-a-SLln prossure, ;60 mm Hg
(3.7 n. 2~

Rumldeal gaa M worw (mm Ha) (@h/
(-moie} ("K) for melrye anits snd 21.83
(o, Hy) (W9)Ab-moss) ("IL) for Epglish

T'a= Absolats tanpmrscs aL meter, *K (°R)
T..-uzs%cmm abeohite temperatura, U3°
V;«a Final volems af botinger contents, mb
ViwInidal vohmms of tmpinesr centents, ml.

V.-Dry mmm«! by dry gas meder,

dem .
VelsdrmDry mw&mm mensared by dry £as meter,
correciad - mapdard cooditions, dsem

(
V-.(.u)—‘tohzm- of weter Tepar cnndemed corrected
0 standard eenditionsy, scm
- -.-Dumdtyc(nm ammm uoz:ouwmn
3.3.3 Yolome af wnter vepor collected.

% (Vy=V)peBTou
e "_"'—_P.du_‘— -
=K (V= V) .
Equation 4-5

wham:
E,-O 001333 wifnl for saetyie units
(. 04707 13U for Bnglish nans.

233 Gas vohooe:

P T.
Peis=-(52) (F2)
=g, VoPe \

Tn
Equation 4-6
whare:

K1=0.3859 *Y/nrm Hg for metric units
=17.04 ° Bin. Hg for Zaglish anity

of waler, 180 ;,g-molo-

31.3.4 Approzimets moistiure mutant

B = VUC
- Vear Va {ped) B

oz

+(0.025)

Vwﬂ n = (o}

4. Culibraiton Equstion 4-7

4.1 TFor the relerrnce method, colibrate squipment as
apecified in tha followLdx sscgons of Method 3. Section 5.3
Systam); Beciion 5.5 (tempermture gauges);
and Becuon 5.7 (baromater). The recommended leak
check of tha raetering sywam (Seeilon 5.8 of Method 3)
50 appiles Lo the relerence ciethod. For the appraxima-
tion method, use the proceduires omillned in Section 3.1.1
of Mathod 6 w0 calibrais tha metering sTRam. and the
ure of Metbod 3, Secuon 5.7 to cmilbrate the
aromesar.
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METHOD =D ETERMINATION OF PLETICUTATE EXIMIONS
Frou S7ATI0NARY So0CTBCES

L Principle and A pplicabilicy

1.1 Principle. Partionlats matier B withdrswn [so-
Xinetically trom the source and collectad on a glass
fiber Bltar mantained ot 6 temparslare In the range of
120=14e C (243=223° F) or mach olhar taihpersiure ag

ed by en applicable subpart of the standards or
spproved by the Adminisgawr, U.8. Enviroumentsd
Protection Ageney, for » parucular spplication. The
particulste masy, which includes any matenal uu:
condenses at or above the flurstian tempersture,
detarmined grnvimatncall y alter removal of unmu:bm-d
water,

1.2. Applicability. This moethod is applicabla lor the
dawmumdou of paruculste emimions from stationery
soUITES.

2. Apparaivs

2.1 Eampling Train. A schamatic of the sampling
traun used ia this method s showd tn Figore '~1. Com-
pleta construction detals are given in A PTD-0881
(Citation 2 in Bection 7); commereial modely of this

are olso avallable. For chammes [rom APTD—0581

and far allowable modificadons of the oain shown (o
Flgure 51, sse the [ollowing subesctions.

The operating and maintanance proesdured for the

Ung waln are desenbed In APTD-0578 (Cladon 3

Becdon 7). Sines correct Lsage 1a tmportant {s ebtain-
Lug valid resalts, all naery should resd APT D-0573 sad
adopt the operating and maintensncs p ures odte
Hned 1n it, anless otherorise specified herswa. Theo sam-
pling traln consists of the {ollowing components:
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~

| PROBE

3 TEMPERATURE

RULES AND REGULATIONS

43777

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED

BY AN EQUIVALENT CDNDENSER

HEATED AREA

THERMOMETER

THERMOMETER

PITOT TUBE SENSOR FILTER HOLDER / CHECK
/ VALVE
PROBE STACK ———————t_f
WALL
! ﬁ_) VACUUM
REVERSE-TYPE e LINE
PITOT TUBE . .
PITOT MANOMETER IMPINGERS . ICE BATH
. éP}P_ BY-PASS VALVE
ORIFICE . /
O -k
VACUUM
GAUGE
THERMOMET‘EBS MAIN VALVE
DRY GAS METER AIR-TIGHT
PUMP

2.1 P-obt Nostla Stabnlens sioad (.15«;!&%
Ahn? pored loading smiga The argle of taper shal
m‘.mdmuoermd De a0 Mo&.uid- Lo preserve

of he bultoo-humk or ebew desi unless
speciiad by the A ol sninbea
steel, the noetie constructed (rom saamlesy ub-

- ing: othar Disleriais of consTruction may be Used, sub)ect
10 the sPRIOVEL of the Adminisiraioe,

A range of nottle es Siitabls Sor isokinetis sampling
should Le avajiabes, .8, 32 0 107 e (M4 0 34 (T )=
or larger if volums sampling traics ars Qsed-—
ingde diameler (ID) noesles la increments of 0.16 em
(#e i0.). Each pozzls shall be calibrated sccording o
the procedures outlined in Section S,

2.1.2 Probe Lizer. Borosilicate or Qm glass tudbing
with s heating sysiem capabie of malaaisiog s gas tem-
perasure st the sgit ead daring sampling of m:u' [o]
(243=25° F), or such other tamDpernture a3 specitied by
an spplicable subpart of the scandards or appraved by
the Adrunistator for 8 particular spplicaton. (T2e
testac May oD L opanste the equipment 4t & lempersiure
lowar than that specified.) Since (he acuml tempersiure
a3 the outlet of Lhe Prove is not usually moaitored du.nng
m:nphnx. probes constructed according 0 APT D-0581
and utiizing the calibration curves of APT D-0576 (or
esiibrated sccording o the procedure outlined in
APTD—O., 6) %1l be considered accepiable.

sher borasilcits of QuAZ giais probe Linars nray be
u.sed [or stack termperailim Up to sboul 40° C $00* F)-
qQusr:s liners shall pe used for iemprratures becween 480
and s00* C (000 and 1,£30° F). Both types of liners may
be used at higher temperaiures than spucified lor short -
periods of time. subject Lo Lhe approval of the Adminis.
aiof. The soltening tempermiure {or bocosilicats s
8wy C (1.308° F), and for quartz it is 1,50 * C (2,32 F),
Whensver practical, every euon should be made Lo use
boeusilicate or QUASTE Zisat robe ilners. Altermatively,
metal liners (0.g., 318 sthun.ess steey, Jncoloy 825,2 or other
corrosion resistuol metad) made of seamiess tubing may
be used, subjec. to the .\pprovul of the Admlinistrator.
2.1.3 Pitot Tubde. Tdype 3, us deserbed W1 Section 2.1
of Method 2, or other device approved by the Aduumsv
[, V7.1 The mms ide stall be alluwched to the prota (as
Liuwn tn Fizure d=1) o al'ow oon:mm monilunng of the
swk gas veiotity The umpaut (ugh prowsure) spemng
e ——

: Mention o. irade namas ot spacitie product: does oot”
¢ nstitute endorsement by the Environzoental Protee:
.20 Ageacy.
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Figure5 1. Pérticulate-sampling train.

plane of the ditot mbeshnﬂbeemvnhorubow the
Boczls m:r_{ piaie (ses Metbod 2, Figura 2-6b) during
mmpling. The "n-pe S pitot tobe assembly shall bave s
¥nown cosCictent, detartiniad as outlined 1o Secticn 4 of
Mathod 2.
...H Difiarentia. Pressure Gauge Inciined rmanom-
olar of equirsant dev oy (tWo), 83 scribed In Section

2 0f Mnchod . One manamecer 31all e used .or valocicy.
arenzia.

bead (Ap) readings, and the olbes, ¢ orfice diZ
pressun, rvadings

2,15 Flter Holder. Borusilicats glass, with s gingy
Ml Alter sappont and & silicoce rubber pasket, Otber
of construction” (e.g., *tainiesy steei, Teflon,
Vuou) may be used, subject to approval o Lhe Ad-
miaistrator, The boider design shall proride a posidve
seal sninst leakage om the ootnde or aroand the filter,
‘The boider shall be attached immedialely at the cutlet
of the probe (or cyclome, uf used).

2.1.8 Fliter Henting System. Any hesling svystem
capable of waintaining s temperarure uoun.d v.be filtee
holder during samping 0. 120=14* C (248" F), or
such other tempersture as specified by an apphmbln
subpart of the standards or approved by the Adnunise
trator for a partizular applieation, Altermatively, the
taster may odl to operate the equipment at a Lemperslure
lower than thst specified. A temperature gauge capadle
of measuring trenpersiure 10 within 3° C (5.4* F) shall
be iostalled so that the temperaiure sround the filter
hoider can be regulstad and moaitored dunng sanpling.
Heating rystems other thas the cae shown in APT D=
0381 may be uved.

2.1.7 Cocdenser. The lollowing system shall be uved
to determize the stack gas moisiure coateat: Four
impingers connected (n senes with tepkeitee groucd
glass littings or any similar leak-free non<coutaminating
fittings. ‘The flest, third, and fourth impingers <hull bLe
ot the Greenburg-Smith deuzn, modified by replacing
the tip with 1.3 cm 34 in) tD glass tube exteuding (o
sbout 1.2 em (M in.) from the bottom o' the (ask, The
sconnd impinger shall be o1 the Greenburg-South dosign
with the standard tip, dodifications (e.g.. using Bexibie
counections betwecn the ump.ngers. csing msiensls
other than glose, or using flesible vacuum lines 20 conneet
the filter fowder 1o the condenser) may be Used, subieet
to the anproval o! the Admiuistrator. The fArst aud
sccond lpingers shall contain Kuown quzntlies of
wate? (Section 1.1.3). the third shalt be empuy. and v.he
fourth shall contdn 8 known weirht of sikca gel,
aquivaleat dusiceant A thernismatis, eanobic o zx:mu.:»

{ng tempemture to within 1* C (2* P shall be placed
at the cutiet of the fourth (mpingee [or momitonng

purpoes.

Alternadvely, agy systern that cools the sampie gas
stream aod allows measurement of the witer condensed
And moisture leaving the condenser, mach Lo withia
1 miorl g may be used, subject (o (ke approvsd of the
Admlaistracor. Acceptable means are L0 measure Lo
condensed waler eihiT gravimetneally or voluwmoetrically
aad {0 measure Lthe mocsture leaving the coodenser by:
(1) monitonug the tzmpersture snd pressure st the
exit of the coodenser and using Dsiton's sw of partial
prussures; of (2) iog the sample gas stream (brouzh
s tared silica gel (or equivalent dcﬂoanl) trap with
exit gases kept below 20° C (85* F) aod deteemiaing
the weight gain, .

U mens other than <llles gel arv used to determing
the amount of moistare leuving the condenser, it
recommended that silica go) (or equrvsient) stll b
Usted Detwern the condenser syster aad pamMp o prevent
moisture condensaion in the pump aad meteang deviees
and to avoid the need to make corrections lor mowsture (o
the metercd voime.

Note.—lf & determmination of the particulate matier
coltected in the impingers is desired in addition to mos
ture content, the impinger svstem descided above shall
be used. witbout modificstion. lndiridua. Staies or

.control agencies requinng this injormatioa shall be

contacted as 1o the sample recovery and aaalysis of Lhe
Loipinger enatents.

218 Metrnng Sywtem. Vacuum gaogze, ieokere
pump. thermoczeters capablc of mewsuniag temperstum
towithin 32 C {3.4° F).dry gas metercapabie of moasunug
Tolurae 1o within 2 pereent, and reiaied mquipment, os
shown in Figuam 3~1. Other meteriag systerns capabie of
mainlaining sampling rates within 10 (wtcenl of o
Cinetic and ot determuning sampie vohunes 1o withun ?
pernent gy be used, subject to the aporovw o the
Awinidsirator. When the metenng 3ySicem is used :in
camznction with 3 pitot tube, the system shali enabie
cheeke 01 isaRineue rates,

n.r'an-v:ra.x susilizting metertngsystems designed ‘or
= flow rmatey that that desenbed in APT D038 or
.U‘TD-OS-l rmuy be used provided that the specilcs
tions 0. this metbod are met.

L Buromerer, Mercury. sneeold, or other lmrormetes
=xmhh‘ o! measuring atmosphene peessure Lo wiltha
25 mem He (€1 4 Hg). o mauy eases, the baronietne
t-m 13 may be edigined {rom A peardy natioru weatper
$rT.0v slaton, i which cuse the station value (which
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4,778

the absolute Dargmatric Dresaure) shal be reqquested aod
an aljustinent jor eldvudon diferences betwesn the
weglher Station and samplizxy pouwnt 108l Be appiied at a
e of TUDUS 2.5 mun Hg (0 ‘o Hg) per 30 m (100 )
clevR000 iOCTPas® or Yioa verma (or elavation Jecrense.
+2.1.10 Ons Daonty Determination Equipmagt.
Tempersture ssnsor and prosuary gaugs, 23 described
in Socuons 2.3 and 2.4 o Method 2, and gns aanlyzar,
{{ nacessary, a3y dexcnibad in Mathod 3. T'he tompurature
wnsot shall, preierabiy. bDe permanantly atlached W
ine pstot tubw or sampiing orubw 1 o fixed coniimuauon,
sich thal the tp ol the sensor axtinds bevond the leading
edze of the probe shesth and does 0L LoUCH ANY metad.
Allernativeiy, the s#nsor may be &itached jast pner
to use int the fiald. Note, howover, tat i 126 tom parnniro
sensor 18 atiached in the fivld, the sensor must bs plered
in an niecleraneee{rea arrangement with respect to thae
Trpe § pitat tube operungs tsee Method 2, Figure 2-7).
As 3 second siternanve, if a difference of not more than
| percent W1 the Bverage veiocitly IReasurement 13 o be
{nwoduced, the tamperanuire zauve need Noc be attached

to the probs or pitat tube. (This altermative (3 subject ..

to the approvai nf the Administratoe.)

22 dSar:plc Recovery. The folowing ltamas ars
peeded. =

2.2.1 Prore-Lines and Probe-Noztlas Brushes. Nylon
tnstla brusbes with stunless sweol wue hondles. The
probe Yrash shail oave elilensions al least as loog s
the probes of stanless steel, Nylan, Tetlon, or sumulsely

jnert mazenal. The pRiches shall be properly sized and -

shuoad to brush nut the probe Liner snd noztle.

222 Wash Dotiles~=Two. Gloss wash bottles are
reromnendued. polyethyane wash boriles raay be used
a: Lo option of the testec. [t 1s recornmended that acetona
not bg‘:wred in polyetlylens bottles foc longer than a
mont.

223 Glass Sample Storage Contuiners. Chamically
radsiant, bocosilicats glass Dogtisd, (OF acetone wesbed,
500,21 ot 1000 m. Serew cap linery shasl ettirer s rubber-
beeid Tedon or sball be conatriwted so as to be leak-lrea
and resiztant o cbemical attack by acatone. (Narow
mouth gioss bottles hava been (ound to be less prone o
Jeaknpa) Alternetively, polysthylsoe botiles may be

used.

2.2.4 Petri Dishes. For fliter samples, gloay or pols
etliylens, unless otherwise speatied Dy tho Admine
istrazor.

225 Qradusted Cylnder and/or Balapcs. To meas-
wre condensed watar to witun | ml or 1 . Gradunted
ebidae sholl beve subdiviuons ne greetec than 2 mi.
Most aboratory balances are capable of woighing to0 the
neeragt 0.5 g or-less” Any of these balances is suitabls (or
tse hure and {n Section 2.3.4.

2...6 Plastic Storoge Containers. Air-tight eontaipers
{0 stora silico gel. )

2.2.7 Funnel and Rubber Policwmarn. To eld In
tansfer of suics gel to consainer: 008 necesxury i siliea
gelis weighed Ln the fleld.

2.2.8 Fumnel. Glass ot polyethlecs, to uid in sample
recovery.

:.:!edl.naly:b..}:‘or anaiysis, the olowing equipment s
4

2.3.i Qlass Weighing Disbes.

232 Desiceator.

233 Analyucal Balance. To measure to within 0.1

mg.-

2.3.4 Balance. To messure to within 0.3 g.

2.3.5 Beakers. 230 z=I.

2.3.5 Hygrometer. To mesagy the relative homidity
of the labotatory envisomment.

23.7 Tempersturs Gaugs, To meagure the temperas

turo of the laborstory environmaent,

3, Reogents

] g.l Sampling. The reagonts used in sampling are a4
ollows:

3.1.1 Filters, Class £hsr fAlters, withogt orzanie
binder, exhibitiag at least ©4.93 parceat sBeiency (£0.03
sereenl paneirstion) oo O.3-rueron dioety! phthaiste
suoks parvicles, The flter eficrency tast shall be con-
dueted 1n accordauce with AST) standard method D
UBG-T1. Test data rom the suppuer's quality contrel
program are suffcient {or this purposs.

3.1.2. Sillea Qel. Indicating type, 8 to 18 mesh, U
provicusly used, 4ry a¢ 175° C (330° F) for 2 bogrs. New
silica gel Tuay be used ag received, Alternatively, cther
types uf desiccanrs (equivalent or betier) may be osed,
supjers tn the appruval of the Adnoinisirator.

11.3 Water. »Wsen analysis of the material caazht in
the LmPinzr.rs is raquired, disulied water sbail be used.
Ruw hlanks pror (v ield use to elumnate 8 high blank
on trai samples. .

3.1.4 Crushed Tce.

3.1.5 Stopcock (rease. Acctanesinsoluble, heat-stable
silicane gresse. This is pot nocessary U screw-on con-
nevtor: wich Teflon sleeves, or similar, ere used. Alterna
tively, .lher tyjses of Stopeock grense may be used, sub-
Juct to 1.5 approval of the Admimsuator, o

1.2 nnla Recovery. Acetone——reagent grade, <0.001
parcent prsidlue, 10 g'3s3 bottleg—is requirad. Acctune
from metal contuiners genersily hus 8 high residye blank
and snould nn: ba used. Sometunes, suppliers transfer
ACelOnd to gla.s bottles from metal coartainers; tnus,
acetone [lanks she! be run prior 0 field use and only
scetone wotu iow biauk valuas (£0.001 percenc) shall be
nsed, In 110 case zha!t 8 blauk value of great~r than U.001
1 ~eent of Lhe weisht of soetone used e subiracted feom
woights

RULES AND REGULATIONS

m:.'_.:. Apalysis. T'wo reagonts are required for the analy-
3-X1 Aceione. Same na 312

332 Desicensi. Anhydrous ealcium sulfate, indicate
Log type. Altarnauvely, other TYDas of dumeennty may bo
Bsed, subjeat Lo the spprovel of Wie AdmuniSTaLoe.

{. Prosdure

4.1 Sampling. The complexity of this Teethed (3 suoh
that, in nrder 10 obtain relnblo results. testers snowld beo
triined sud erpenenced wiil the test provedares

4.1.1 Pretest Preparztion. All the compaoests shall
be maintaned and enlibrated aceording to the proceduro
gescnbvd in APTD-0678, aolems otbervnsa spaciied

ere1q.

Weigh saversl 2000 300 ¢ portions of slca gal Lo air-aizl;
conaners Lo tho aearest 0.5 g. Record the total weght of
the nlica gel plus contaner, on each contalaer. As an
Biternative, the ailica gel need not be pruwaighed. bug
msay be weighed directly (n {ts impinger or samplog
baider just prioc to train assembty.

Check filters visaally aewingt Light for irregulsrtties and
faws orpinhole lenks Label filters of the proper diametsy
on the hack side near Lhe sdze using nambenng machine
ink. As an aiternative, labsl the shippiox coatargery
(7o or plasue petrt dushes) and reep tho Alters In these
coatauners 6t all LUmes ewept dunog smpling aond
weighing.

Desiccate the Alters at 20=5.8° C (A3x10° T) and
ambdient pressure for ot least 24 hours and weiqh at ine
tervels of st ieadt & hours (o & constant weight, f.o.,
<0.3 mg change (rom pravious weighing: record remalts
10 the 2earwst 0.1 mz. Danng each weighung tho lter
D1ust 1ot be expased to the Iabaratory altmosphere (ot
period wreater than 2 minutes and a reiative homudily
abave 30 percent. Alternatvely (galeas orhstwise Ipacie
f8ed by the Administrator), the filters may be oven
dned at 105° C (20° F) for 2 to 3 hours, desicented for 2
hours. and weighed. Procedures other than those do-
scribed, which acconnt for relanve humidity effects, may
be used, subject Lo the approval of the Administrator.

412 Preimunary Deterounstiony. Select the sam-
pling site-and the rainircgra Damber of sampling powots
according to Method 1 or as specified by the Adminustres
tor. Detertnine the stack pressure, tamparatury, and the
rangeof velocity headsusing Method 2; 12 i3 recommended
that a leak~checit of tha pitot lines (see Methed 2, 3eo-
uon 3.1) be performed. Determune the mowinre content
uslag Approxmatioa Method 4 or its alternstives far
the purpose of making 1s0ainetic samplng rate secuungs.
Determine the stack qas dry molecular weight, a3y des
cnbed n Method 2, Sectiou 3.8 If integrated Method 3
sarepling is used for moleculas weight determinatios, the
iotegrated sample shall be taien mmuitaneously

_with, and for the same total leagth of Wme as, Lhe par-

ticulate sample run.

Select a nozzle suize based on the range of velocity heads,
fuch that it i3 oot necessary to change the nozzie sizs in
onder 15 maiztun lsokinetic sampling rates, Danng the
ran, do not ccange the nozzie size. Ensure that the
proper diferential pressurs gauge is chosen for the roage
of veioesty hemds encountered (See Section 2.2 of Method

9 .

Select 8 suitable probe licer and probe length suek that
Al traverse points can be sampled. For large stacks,
consider sampling from opponite sides of the stack to
reJuce tha i2agth of probes.

Seleet a total sampling time greater than or equal to
the minimum total sampling time specified In 1he test
procedures {or tae speciuic 12dustry sueh that (1) the
sampling timme per point 18 not less thae 2 min (or sgme
greater Lume interval as spacided by the Admunisumior),
and (2) the sampie volume taXen (corrected to standard
conditions) will exceed the required minumum total gos
saniple voiome. The latter is based on an approximals
average sampliog rata.

1t is recomroended that the number of minutes sam-

led at esach point be an integer or an inleger Pitls ono-

If minute, :n order to svoid tirmekmping errors.

In some circumstiances, €.g., batch cycies, it may bo
necessary 10 Sampis for shorter Limes 61 the traverse
poiots and to obtain smaller zas sample volurnes,
theds cases, the Administrator’'s approval must first
be obtained.

1.3 Preparation of Collection Traln. During prep-
aration and assembly of the saripiing trmmn, keep ail
openings where contamination cen occixr covered untl
Just prior o assembly ot unt{l sazpling is about 1o Leayin.

Place 100 ml of water in each ol Lhe (st two unpingers,
leave the third impinger empty, and transier ipproti-
mateiy 2% to 3W g of preweighed silica gel (rom its
container to the fourth impingar. More silica gel meay e
used, but care should be taken lo ensure tha! it 15 not
entrained 3nd carried out from tha impinger dunng
sampiing. Place the conteiner in s ciean place for later
e Ln the sample tecovery Altermstively, the ~eight ol
the stlica gel pius impinger may be determuned tw the
rearest 0 5 ¢ and recorded. . \

Using 8 tweezer or clean disposable surgical gloves,
placa a labeled (identified) and weighed ilter in tae
1iicr hoider. Be sre that the TLter 5 properly centered
and the gasket properly p.wed 30 B3 to prevent the
sampie £as STeam (Tom CUCWT. vonLng the Nitet. Checx
the flter for tears alter assemb:y .$ campleted.

Vnei gizss liners are used, (reuall the ssiveted noizla
using & Vizon A O-ring woen £ack temperstirss ars
sy than 24° C Si® F) and an asbestos string gasket
wlen temperatures are bigher. See APTDWI6 lor

dotails. Othar conneting systams using ¢ither 316 staun
las3 sl or Toflon (erillies may bo oswl. VWhea metal
Linery are used, (nstall the notrie as sbove o by & koak-
{ren direct mechamuical conngcton. derk tha probs with
Lant resstant tapa ar by =aaa other method Lo denocs
the propwr dhtance wnto e sk or duct far ceck sadm-
plng page. .

Set up the thuln ws in Flgire 1, nsing (U uecomary)
& very Light coat of suicons grawsa on 2l groand glow
jounty, gressinz only the outer portron (see b PTD-u070)
Lo sswid posnbilicy of concamination LY tho sillcona
grease. Jiibject to e approvel of tha Admumistator, a
g1333 ryclone moy Do used bet™ean tha probe aod Wicer
bolder when the total purucululo catch 13 aEperted to
azveed U0 mg or whsag water droplets ure prasedit in the
gLack JaL. -

Place crushied jeo around the {mpungers.

414 Leak-Chenlt Proceduree

4141 Frotesy Leak-Clieck, A pretest leak—<heck (s
recommendad, but neot required. lf tho tester 0pG o
conduct the preotest leakk-cheul, tha (wilowlng provedurs
shall be usad.

Aftamthe sumphiog truin has been sssambled, turn an
snd set the dicer and probw heating systems ot tha deaired
opsreang tan peralured. Allow tdme for the tempPerarnrss
to stabtbta. {fa Vion A O-riog or othar jeak-free connes-
tion 13 wied 10 assembling the probe noctle ta tha probs
liner, lexk-chack the treun at the sampling nte by plix-
ning the morzle and pulling a 38) mm Hg 15 ln. Hy
VeCcULIL

NoT2.—A lowar vacuwn way be used, Drovided that
it u not exceeded during the test.

Il a0 BIDeSTOs STINE 1S Usd, do cot connect the probe
tn the traua during the leuk<check. [natesd, lenk-cpeck
the traza by first pluezywiz tha tnlet 1o the tiltar boider
{eyclone, 1l appucabls) 2and pulling » Jau mm He (151,
Hy) vacuoum (ss2 Note uminedistely sbove). Then coo-
nect tho probe to the traw and jeak<heck ok about 25
mm Hg (1in. Hg) vecunm- alternatively, tho peobe may
be icoi-checkted vy the rest of the samplng tran,
one stap, ot 330 mm Hg (15 1n. Hg) vacuum. Leakxsge
rates 1n excess of 4 percent of the averige sampling rate
or 0.00037 m ' min (0.C2 cim), whichever 13 less, are
unacceptable.

The lollowing lzak-check {nstrucdons for the sampling
train described 3 APT D575 and A PTD—dsl mey be
helpful, Start tha pump with bypsss vodve (uly open
nm:r coarse adjust valve completaly closed. Partually
apon the coasrse odjust vulve and slowly close the bypuas
valvs untul the deqired vecuum 13 reached. Do not reverss
durection of bypags vals 6. this will cause waLer to back
up into the dlter holder. I tha desired vacuum Ly ex-
coeded, cither jeal-check ac this bigher vacuum or end
the lesk 20e K o5 shown below and start over,

When the lealrcbeci 8 completed, Arst slowly remove
the plug irom the inlet 0 iba proba, filier hoider, or
cycloms (i appucable) nnd umriediutely tarn od the
vaeclm pump. This prevesits the vater in thetmpingers
from being lurced buckward into the Hiter holder and
slica gel (rom bewng entruined backward 1ato the tourd
{mpwger. .

4.1.42 Lesk-Checks During Sample Run. Tf, during
the sampling run, a component (e.g., flter assacbly
or (mplnger) change becomea necessary, s lesk-<check
shall be conducted immediately Delore the change t3
mada. The lesk-check shioll be dome according to the
procedure outhned inn Section 4.1.4.1 above, except thmi
It shali be donout a vacuum equal to or greater than the
manmux velue recorded up to that point in s test.
1 the leakkage rate 1S found to be no greater than 0.G:X057
mi/min (J.u2clm) or 4 percent of toe average sampling
rate (whichuver 13 less), the results are accegtable. aad
no sorrection willneed to be aprlied to the total volume
of dry gas metered; If, howwver, a bigher leakoze mia
{5 obtainad, the tester shall ettber record tne lerltage
rite and plan ro correct the sample volurce 88 3Lown 1o
Secunn 6.3 of this mmethad, or shall void the sumpling

mn.

Immediately alter component changes, leaXx<hacks
are optional; {f such leak-checks ere done, the procedure
outlined in Secting 4.1.4.1 above shall be ased.

4.1 4.3 Dost-tesy Leak-Cleck. A teak—check Is maoda
tory al the cocclusion of each sampling rur. The leak-
check shall be done 1n accordance wnth the procedcres
outlined in Section 41.4.1, exe=pt that (t =hall be coa-
ducted at a vocuum equal W or zreater than the maxi-
mum value reached during tlie sampbnz rue It the
leakage rate is fnund to be oo greater than 0.00057 3 vun
(0.02 cfm) or 4 percent of the avernge samoliuc rate
(vhichever is less), the remuits are acceptable, and no
correction need be applied to tha total volwms of 4ty grs
metered, If, bowever, B bizher leukuge roiv 13 ontainm],
the tester shall either record the Jeukags mate And cuerece
e camnple volume w 2hown in Sectiva 6.30f this muethod
or shull vrid the sampling run. '

4.1.5 Puruculate Trats Operstica. Duclse  thy
s;myung Mo, Taintain an isokivete mmpliog rals
(w1thin 10 percent of true isnkinetic unless otherwite
smecified by the Admcistrator) and a lamperalire
sround the Bltar 0t 120=14° C (213==25° F), or such otber
temperature as specificd by on appiicable subpas of the
standards or approved by the Admunistrater.

For earh tun, record the data required ou s dets sheet
such as the gre shown in Figure 52 Bo stre to recotd the
inutial dry gss moter reading. Record the dry gas cetar
rencings st the beginmeng snd ead of each sampucg v s
increment, When changss in Q0% rates ars woude, S-loce
acd afier each leak check, and when sumplg 3 haleds
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TaXe othar madings required by Figmr 52 ot least onose
st -ch SSMDIe PULdl QUADY emch OQme ncreceal sod
™ (1608 readings whea sizalfieant changes « 20 percens
TAMALO0G 0 vewe:TV head readingl) necredliais sddr-
tonx adjuigmeats 1o f(ow rats. level and taro e
n.3n071eker. Becauss the mannmetar level and rero may
d-{t dus to'ibrmuoos and amperalure cannges, Maxé
pariodic coecxs dunng (oo Taverse.

RULES AND REGULATIONS

Clean the poctholes prioe to (he tast ran to minimise
the chanon of sampung depovited matersl To benm
samplog, remove the gotils ead, Yerly Loatl the Litar
and prode headng rystems s UD Lo Lampersiare, acd
thst (ae picot tube and probe are property posiuoaed.
Po3ition tEs 0otzie 8t ths Gr3t traverse powat with the UP
powung durectly W0to the g3 sream. [mmelialaly swst
36 pamp and adjust the Row to lsukinede cooditions.
Nomographs are o rulable, which aid o tes rapud adjost-

LT

meat of the loiimetls sampliny mate wHhart cxtmesl v
compuatons. Thews DOMOCADLS ard daghod ior urs
wona d T7ps 8 piiot tubw ocedicient v 134002 sad
the qlACY g8 6T VAant deaxuty (drv mowstlns wwght)
ts squal o D=t APTD-0678 dacauis Cia loe
Tyng the nomogmapia, U G sad M, oo camsids e
eaove sialmi roges 4o To¢ Tw (he DOMOUTAPOS QDlam
appropnale stsos (see Cliadon 7 in Seclcn 7) awe taxean
to eoMm Daossls ar Lhe devialioas.

PLANT AMBIENT TEWPERATURE - —
LOCATION BAROMETRIC PRESSURE :
0PERATOR . ASSUMED MOISTURE, %

DATE PROSE LENGTH, o (Tt} -
PUN NO. 'NozzLE IDENTIFICATION WO

SAMPLEBOXNO. .

METER 30X NO.

AVERAGE CALIBRATED HOZZLE DIAMETER, em(in)
PROBE HEATER SETTING

MITER AH@ LEAK RATE, md/mwa.(cm)
€ FACTOR PROBE LINER MATERIAL
SCHEMATIC OF STACK CROSS SECTICN - .
PITOT TU3Z COEFFICIENT, Cy STATIC PRESSURE, mam Hy (Ia, Hgl
FILTER NO.
PRESSURE
OIFFERENTIAL .
ACROSS TELPERATURE
. : 1 Gas samx TEVPERATURE " TurGas
- . sracx | vELOCITY ORIFICE AT DRY GAS METER iy
SAMPLING | VACUUM | TEMPERATURE HEAD LIETER GAS SAMPLE FILTER HOLDER| CONDEMSER OR
TAAVERSE POINT TIME mm Hq (Tg) {4argl, o H0 VOLUME INLET. OUTLET TEWPERATURE, | LAST IMPINGER,
NuseER (gl min | linHa) | ec(on mmlinjHzO| (in, HyOl 3 (13 *c (°R | °c(°A °c(*n °C (%)
1]
- . =
- ' .
TOTAL ’ { Avg. Avg.
AVERAGE ] Avg.

Then the stack 13 under stgnificant negative pressurs
(he:ght of Lmpinger stem), teis cate Lo cioze the coarve
sdjus v va befors Lnsertiag the probe L0to tha stack to
prover: watar (rom backeng 11t0 the Qlter holder. U
NeSSary, the pump may be turned on with the course
aljust valvs closed.

“Yhoa ths pmbs is {u position, block off ths openings
arcurd tns probe and porthols to prevea: unrepre-
sentanive diulion of the zag stresm. -

Travarsa the stack crass-section, sy required by Method
1 or as spectfied by the Admunisirator, baing carstul not
to bimp ths probs nortle (nto the stsck wolly when
sarepling nesr tha walls or when remoningz or Lmsertirg
Ut probe LLmigd the portholss; thls [n.iuizizes ths
iance of extrooUing deposited matenal.

Dunng the test run, make periodic adjustments to
kecp the ternperniure sround the fliter hoides at the
prop=t levell add more ice snd, U neceasars, salt to
Wainta.n & temperacure of less than 20° C .3° F) at the
condensar’stlica gel outlat. Alsa, periodicslly check
tua level and zero of the manarmeter.

If the pressure drop arross tos fltar becomes too hizh,
mukinz wonetic samplng duBerd: to mantam. the
Giger nwy be replaced in the mids: of a sample run, It
iz recnmmendsd thot another compleis Aiter assembly
vmr1reed rather than attempung 10 cosngs toe dlter 1tsaif.
Ttelors s new Hltar sseemb.y 5 installed, conducs s leak-
Jhel ises Section 414 2). Tle total particuists walzht
shaie nclude the sunmauoe of all filter assembiy caichias.

A ungle trasn shnll be ured lor tze entre :ampls tun,
cxrept in cases where simuitansn' s samplirg 1 ranuwred
15 LW Of 1m0~ 5 7 ATBLe d°1rts Ar 8L L0 Or rmrre cuilerent
I~ ' 9n5 wiun the same duct, of, L1 CA3Rd W ners squyp-

0l ire pecessitaley a change of trarrs [n sl other
ATt ¢ 0l Lw0 02 IOore M3 w1l e sub!~1t 1O
e apptova. o0 il Adzoastmer,

ti=
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Figure 52, Particylate lield data.

Nots that when two or mors tralns are nsed, saparts
analysas of tba front-hall and (U applicable) impungee
catchss rom each train shall be periormed. unless idenu-
cal nozzle sizes were nsed on sil tralns in which case, the
front-ball eatches [rom the (ndividosl Gwns may be
combined (a3 msy the Lnpinger catehes ) and one anslyxsy
of front-hall catch and one anslysis of (mpinger cach
may be performed. Conslt with ths Ad—unistrstoe ‘or
details concerning the calculation of resuits whea two or
more trauns ace used.

At theend ol the sample nun, tarn of the coarse adinst
valvs, reciove the probe and nozzls Lora the stack, tum
od the pump, record the final dry gas 2etef reading, and
conduct 8 post-test leak-chack, as cutilned fa Secton
€.1.4.3. Alswo, leak<check the pitot lines a5 dascmbed in
Method 2, Section 3.1: the lines mist 2338 this leak-te X,
in order to validaze the veloc:!y besd data, .

4.1.6 Calaustion of Percent Isoxanstic, Calculate
percant isoldnetic (ses Calculations, Section 6) to dater-
mine whether the rmun way valid or another tast K
should be made. I there was d.Beuwty in maintairirg
isokinetic rates due to sowrce cond.tions, consult =l
the Admenisurator {or possible vaniazoe ¢n the wokinetic
raras.

4.2 Sample Recovery. Proper claanup procedure
begins as 5000 83 the probe (3 remnt~d {rom the stack 3t
the end 6( the saraplng period. Alow the probe to mool.

When the probe can be salely hazdiad, ™pe o all
eiternal particolate matler near the tip of the probe
nozzic and place s cap ove- it to prevent Joding or grzing
particulate matter. Do not cap off the probe tip Lig2tiy
while the sampliog traio 3 cooling dow= as thu would
create & vacunin irn the filter hoider. 1bus drawiag +#a'»r
(rorn the mpingers 161 the Glter hollas

Belore movinzg the sample rrun 2o the clesnud s,
reuve the probe from the sam]i» (man, wipe o 1ue

160—THURIZAY, AUSLUST 18,

sllenne creads, and cap the opea outlet of the probe. Be
carefal 20t 0 lose any condensacte that miaht be pressuc.
Wipe o the nlicone grease [rom the (Uter tolst whers the
probe was [sstened and ¢ap {t. Remove the ambilical
cord from the last impinger snd cap ths loipinger. I s
flexible lUne i3 nsed betwaen the firs: impinger or con-
derser and the filter holder, disconneot the line st ths
filter bolder and let any condensad water ar Mquid
draia {nty the impingers or condeaser. Alter wiping oQ
the miicone zr:ase. cap off the fllter holder outiet and
umpizger wnlet. Either ground-gisss stoppers, plastic
€308, OF $erIN caPs May be lad o close these openingw

Transfer the probe sad Sltar-impinger sx3+mbiy to the
clesnup area THis area should be ciean and protected
[romz the wiod so that the chances of cuntaminaticrg or
loz =g the uample will he mumrrized.

Sate 8 porion of (he acetone used for cleanup a3 s
blank. Take 200 ml of this acetons direct!ly from the wash
Lairle beaizg used and place it Lo a glass sampls coataioer
labeled “‘eontoas blank.”

I25pact the train Frio.- to and during disassembly sod

cotdivons. Trest the sampled o

= N3, 1. Caretully remova the filter trom the
=¢ srd place {e in its {dentifed petri dish con-
U & pair of tweerers and or clesn dispossble
swacal ¢oves to handle the Alter. If it is necessary 1o
fald tne Zl-ar, do so such that the partcciste cake s
tnside tae (old. Carelully wansfer to the petrl dizh any
pardculce matter andior filter Qhess wiich sdners to
the fltar Bolder gaske:, by using a dry ayleo
brus1 and or 3 sherpwdged blade. Jeal the contaiaer.
e Noo 2. Takng cars to ses tiss duit on the
{:22 probe or other crterior suriaces dvd CO%
saLn Y, quasutatively rmeover partculsis
T .7 conderute rom tue prole nozele, DIobs

1977
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fiteng. probe liner, and Irant hall of the GlUar balder by
WRSHINZ Clens CQO1DONENTE With acetona adr Diaclog the
wash (8 & plssy contamer. Disnlad wute: oy be qsad
instend of swttane Whan approved by the Adwmimstrstor
and shall ba osed when spucilewd Ay the Adrunisgrasar;
in thesa cases, save & watar blank and (ollow the Admine
trretor's direetions oo asalyns. Pafiorm Lboe scetane
110868 a8 lollgwss

Carel{ally remove ths probs oozzle and clean the joside
surface LY nosing W1th acetone ror a wash bottle and
brusting with a nylon bnstls Lrushi. Brush undl the
Acwrone rinse shows no vwiole particled, sitay whied.
Ynad & fllad-ricee of the mmde sarfeer With acetone,

Brush and naose the ionde parws of Lhe Swagelak
fiung with acewons ln a smilaz woy umil oo niable
partchs remaln.

Finse the pruim linee with aretans by titing and
taniog the probe while squiring acerone 1010 1Ls Uppeg
sud so thup all Inge «rrsees wiil Do wetted w2 pee-
tone, Let tha acetons drun (rom tha lawar and into e
mmpie conteiner. A fonmet (rse or polfetlryione) may
be used to aid tn Ta0&lemng Lguid waales W the cone
tupar. Follow the acetgpe rirse with o prove brasiy
I1nid the proa o an aclined pocltinn. sqwurt seetons
into the apper and as ths profe brash ¥ Dewry pushed
wlth 8 twwiing scudon thenugh the probe: bhonl 3 wam pier
contaioer underneath the 0wer «nd of the probs, and
catcn any acetond sod portivilile matter whieh
trushed [rown the probe. Rip the brusn through the
proba three Umes Qr maze unul ne NEble parteabso,
mattee 5 cwnied out with tbe acetone or unul nocw
rarnaica 1o he probe Liws ou 7w Laspecuon. Yerrh
nalnlesy stesl of OUNGE [Dewis LCODwI. MO Lis Druad
throueh 10 tho abote preseribed Toanner at leost X
tIned Siice metal prooes have mmall creviees v whica
pareulate mislier end be snirapped. Rinse the brush
with acetnne, sud qUADTILAN Ve Y rolimet theee washiiues
in the moote coataraer, After the orashing, mafge a
Luul neetond naose of the probe es desenbed above.

1 3 recommendad tbaz iwo psople be usad to clesn
ths probe to minumizesampie loamd, Batwesn sumpling
rum. keep brushes clenn and protected (Fom conlamunge
torw. .

Sk poatzeing that all jointy have besm wrped cleam
of sl 1ne iTense, clean the inside of the front bell of the
Lltar hulder by rubbing the sriaces with g oylon bristls
Lrosa and finsing with ecelune, Ranmse eech

thres times or more [ needed to rmamave vinible partico
lata Make a fpss rinse of the bruss and tilier holder.
Carc{nlly ninse out the glass cycione, aiso (Uapplcabie).
Alter ol scetone washungs and partculata aller have
been collectad in the sample contaizer, tighten thae Ld
on the sample contalner so that nietone will not l=ak
qut when |t ls shipped to the labomtory. Mark the
helght of the fluid lavel to determuns whather or not
leaknge cevurred during transport. Lebel the container
to clearly tdentify its rontents.

Contetney Nao. $. Note the colar of the indicating silies
gol o qetarmine 1l it has been completely spencand male
3 Rotation of ity condifem. Transéer the silica el from
tie fourth. (mpinger to 1ts origmal container and seal.

A lunnel may maks it easies to pour tha silica gel without .-

spuling. A rubber poucesian masy buv usel a3 an sud in
removing the silica gel from tia impnger. It is nod
Necossary to remove the small anmunt of dust mnicls
that jusy odnere to the impmew= wall agd are dificnit
to reciovs. Since the gaud in weight is to ba used fer
moisture caiculations, do not usa any water ot other
Heuids to tratusler the silica gel. If o balance (s availaba
in tha Seld. lollow the procedurs for cuntainer Ne. 3
In Section 4.3.

Inpinger Huter, Trest the lmpingers as follows: Maks
anotation of any color or Gim in the Janid cateh. drasire
the iquid whicn is in the Grst three impingers to within
a1 mj by vsing & graduated cylinder or by weighing it
1o withiy) «0.5 g by using & ha:ance (il one 1S avalladles).
Record the volums or weight of liquid present. This
information Is rennired to calculate the moistuse content
6f the eQusnt gaa,

Discard the Unquid alter meastiring and recording the
yolunis or weizht, unisay analysis of the mpinger catch
& regirm] (see Note, Section 2.1.7).

{i a dislerent typs of condenser is tsed, meamre e
amonnt of moisture condensed either volumetneally or
gravinetrically.

W Lenever poweible, containers should be shipped in .

such o way that 1ney remauy upright at all tires.

43 Aoalysiv. Revord the Adats requared on 8 sheet
sich as the one shown in Figure 3. Haadle each sampie
cuntainer as follows: .

Comtatner No. [. Leave the contents o the shippicg
fonlalner or transier ihe Liter and any loose particuiale
Izin the saraple container to 8 tured glass weighing dish,
Decivcate for 24 hours in 8 deicoAtor contating anhy-
drous ealeinm sieifyte, Weigh 1o 8 constant weight and
18307t the res:lts to the cearest 01 myg. For purposes of
this Section, 4.3, the te;Td ‘‘conmsul weight'' means a
Jduicrence of no mors than 0.5 mg or 1 pervent of wtal
weight less tare weight, whichever is greater, between
WO cantevutive werghings, With 1o Jeds than ¢ bours of
desiceat:an tiroe betwers, weighinga.

RULES AND REGULATIOMS

Plamt___
Datz -

Run Na.
Filter No.

Amount liquid lost during transpart =

Acztone blank volume, mi

Acetone wash volume, mi

~

Acztone blank concentration, mg/my {equation 54)

Acetone wash biank, mg (equation 5-5)

WEIGHT OF PARTICULATE COLLECTED, ‘
CONTAINER mg
NUMBER
FHNAL WEIGHT TARE WEIGHT 'WEIGHT GAIN
1
2 -
TOTAL -
Less acetona blank
Weight of particulate matter
VYOLUME OF LIQUID
: WATER COLLECTED f
IMPINGER SILICA GEL |
- VOLUME, WEIGHT,
F ml. a s
FINAL
INITIAL
LIQUID COLLECTED
TOTAL VOLUME COLLECTED j=hd mi

-

¥ CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER {1g/ml).

INCREASE, g
1 g9/mi

 VOLUME WATER, ml

Flgure 5-3. Analytical daja.
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iteraatively, the sacmple may be.oven dried at 105° C
2NF §') lor 2 to 5 hours, cooled in the dosicesior, and
weighed to a constant weight, unless other wise specified
hy the Admitistrator, The taster Tany alio 0Pt to oven

sy the sample ot (05 ° C (IM * £) for 2to J hours, waigh
tha sumnpia, and use this weight o3 a inal weights
Contamer vVo. 3. Nots the lavsl ofliquid \n the contalnar
snd coniirm on the analyss sheet whetner or not lemkage
occurred during transport. U a noticssble amouns of
leskage bas occurred, auther void the samile or use
metbods, subject to the appmvsi of the Admunistratoe,
to currect the Anal results dlessurs the liquid in this

container either volumetrically to =i ml of gravie

tnetrecalty to 035 ¢. the contsats to s tared
250-ml beaker and evaporale to dryness at smbuent
teperacurs and pressurs. Desiccate for 74 bhoar and
weigh to g constant weight. Report the resulis to the
nearest 0.1 mg,

Cantainer No. 3. Weigh the speat silica gel {or silica gel
plus Lmpiacer) to the oearest 0.5 g using s balance. This
stop may be conducted 1n the fleid.

“Acetone nk'® Conim:ner. Measure scetone In this
container either volumetrically or gravimetnically,
Transier the acetoas €0 & tared 250-mU beakar and svap-
orata to dryress at ambient tampersture and prwasurs.
Desiccata (or 24 hours aad wewsh 10 & contsant weight.
Report the rasults o the nearest 0.1 mg.

Notre.—ALl the optioa of ths testar, the conteuts of
Contaioer No. 2 o8 well a3 the acetoae blank contasner

‘msy be evaporsted b tamperstures higher thaa ambi-
sat. If evaporation (s doae st s elavazed tamparatuce,
the tamperatuse L1ust be wow the bomn; point of the
solvent; also, to prevaat “‘bumping.’” the evsporadion
process must be closaly supervised, snd he contencs of
the beaksr musc be swirisd occasionsily to waintaun an
evan omperature. Usa exiTetias cure, 35 scetone 4 highly
tamumable sad qos 3 low dash pownt.

5. Colibration

Maintain s laboeatory log of all ealibrations.

5.1 Probe Nortia. Probe nottiss shall be calidrated
belore their initial use in tha fcld. Taing s micrometar,
measurs the inside disumetsar of the nozzle 1o t2e Dearest

RUBBER

RUBSER STOPPER

TUBING

_ CLGSED
BLOWINTO TUBING

RULES AND REGULATIONS

0.025 mm (0.001 {g. ). dake thres separats measurnments
using diferent dismstars each tinue, aad obtaun the aver.
8gaoftae messuraments. The diJerstce between the hizh
ead iow oumbers sball aot exosed 0.1 mm (0.004 in.),
¥When nosiivs become nicked. dented. or corroded. they
shall be ed. and recalibrated before

_use. Esch nozals shal be permansatly and uniqQaly

ideatiftiad.
.t‘AuPltoc Tube. The Trp- 8 pitat tude m‘?g‘;hau
brated accordiag o the ure ou a
s&:non 4 of Method 2. prooed

5.3 Metering 3ystem. Before its initial ase in the deld,
the mmetanng system shsil be caliLratad according to toe

procedurs outitned in A PT D-0476. Lnstead of physically
sd;uumz the dry gas mwar disl reslings w correspond
to the wet Last meter resdings, cnlibeation factors may oe
used to msiiemsatically correct the gas metar dial readings
1o the proper values. Belore calibrating the metening Sys-
tem, it is suggestad that s leak-check be coaducted.
For metering systams baving displrsem pumps. the
normal lukcnocx procedurs will not detect ieskages
withia t ump. For these casas the folowing leex-
chack P ure 13 suggesiad: make s 1-minute calibras
tion rua at 0.00057 m ‘/'min (0. 02 ctm); at the end of the
mn. take the dilersnce of the measured wel test metar
snd dry gas meter voiaraes; divide the ditfarence by 10,
to get tha leak rate. The leak rate should oot exceed
.07 m ifmia (0.02ctm).

After each fleid use, the cslibration of the metaring
systam shall be checkad by parformung thrss calbration
runs ot & singls, (ntermed:ats orilice se<ting (dased oa
the previous feld test). with the vecuum set ol the
roamum value resched during the test series. To
adjust the vacuum, insert & valve betwesa the Wwet test
mecer sad the 1nlet of the metering system. Calculate
the average value of the calibration (actor. LI tha calibre
tion has changed by more than'§ cent, recalibrata
the metar over the {gll raage of 08 Jettingl, 38 ouss
lined in AP 7

Alternative procedures, ».2., nsing the orifice meter
coeflicients. may be used, subject Lo the approval of the
Adminisirator,

ORIFICE

BY-PASS VALVE
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Nore = tho dry zas meter coeliciont valom obtained
beformand alter o test senes Ader Dy more Lhaa 5 perennty,
tDe test sPtiem shall miler be vouded, of caiculations or
the test veries shall be performed nsing whichewee metse
confliccent value (l.e., Defore or After) pves the lower
valus of tocal sampie voluma

3.4 Probe Hester Caibration. The pwobe. beating
system shall be ealibrated beiors its toinal uw in tb.
fi+(d aceoeding to the procedurs outlined ia APT D050
Probes conscructed according (o APT D031 nead nox
be cauhmud if the calibration carves in APT D078

wee used.

535 Tempersture Gaugra. Tse the proomdioe in
Section 4.3 of detboxt 2 to calibrate {n-sinck temperature
fauges. Dial thermometers, suca as sre usnd lor the dry
¥3s meter and condenser outiet, stall be callbeniad
aninst mercury-n-giass thermomaters -

&8 Leak Check of Metering 3ystsm Showu la Figure
5=1. Thst portioo of the sampling traig irom the pump
to the ortice meter 3 hould be leak checkmi nrior to laidal
use sad ater each shupment. Leukage alter the pamp will
result in lems wniume being reeurded thao s actually
azbled. The followlor (roosiure L3 suzzested (ses
5=4): Clase the main vaive on the mewsr box,
losrrt & ooe-bole fuuber Qoppar with rubbw tubing
st2ached (5t0 Lhe ortfice exhaust pips. Disenaseet and
vent the low ude of Lo oriBce mmaometar, Close o the
low uide ondlos tap. Pressuruse Lhe sysiem to 3o l4cm
(3 to 7 {n.) water colurnn by blowing lnto the rubber
tabtag. Pinch 08 the Ri0g 30d Observe the Manometer
{or one minuta ‘A loss of pressurs on the agometer
indicatas 3 leak in the meter Dol maks, U presrot, must
be corrveted,

5.7 Barometer. Caliteats sgalast a mercary barom-
eter.

6. Calealations

Carry oat ealculations, retoining at leust coe e
decimal fgure beyoad that of the acquired data.
off figures alter the final calculadoe. Other forms of
eqrations may be used 84 ;o0 84 they pYe equvall
resuits.

ik

VACUUM
GAUGE '

UNTIL MANOMETER
READS 5 TO 7 INCHES
WATER COLUMN -

ORIFICE
MANOMETER

L1 Nocanclature

A = Crosssectionsi ares of nozzle, mt (10,

Be« =Water vapor in the gas siresm, proportion

by voluma.

Cs w=Acetooe blank residus cooceatrstions, i

PS =Coboentration of particulais matier tn stac 'S:
gas, dry basis, corrected to standard coadis
tioas, g/dsom (g'dsen). .

7 = Pereent of 1sokinetic samplin

= Maximum acoeptsbls learszs rsta for either 8
pretast leak check of {or a leak cheek foliow-
ing s corunpoment chanze; equal to 0.00057
m3/min (0.02 ctm) or 4 percent of the averags
sampling rste, whicherer is lesa

I windividual leakaz= rale observed dur 'in;

leak check conductad prior to the u“"

compoaeat change (iml, 2, 3.... W),

mé/mia (cim),

wLsaxace rate observed du.nnx thé post-test
leak check, m¥/ain (¢{m)

me = Total amount of pen.lcuate msttar collected,
mg.

Ay  wmMolecular weight of water, 18.0 g/g-mole
(18.0 Ib1b-mols).

n, wMass of residue of acetone siter evaporation,
mg.

hor -Buomemc g urs st tue saxmpling site,
mm Lz (.

P, w Absoluts suc: mpr!uun mm Hg {ia. He):

Poa =3wn-iid abso,uts pressure, 750 mm Hg
(<032 in. K@)

MAIN VALVE
CLOSED

AIR-TIGHT
PUMP

Figure 5-4. Leak check of meter box.

R =Jdeal gag constant, 0.06238 mm Hg-m¥*K-g-
wmole (21.83 ia. 1:!14&‘1“ R-lb-cnoh)

Ta  =Absolute sversgs dry gas meter tampensturs
(see Figure 5~2), °K (*R).

T. = A bsoluts aver.\g(a ;sck gas tampecature (see

Figure $-2), 'K
Toa -?;?sndm;d sbsoiuts tsmpersturs, 2X* K
Ve =V olume of scetons blank, mi.

Vea__ =Volure of acetons usad ia wash, ml.
V:.-Toul volume of u% uid coUected in tmptogers
and silica gel (ses Figire 53), mi
Va=Volume of gas sampls as measured by &ry zs
meter, dem (del),
VatunymVolums of gas saeglo measured by the dry
gas meter, correcz to standasd conditions,

dasem (
Vetesey=Volume o( ‘water vapor In the gas sampls,
correctad to standard condmom. scm \st;l&
V.=8tack pas velocity, calculated b
Equation 2-9, using dats obt.ﬂ.ned
Method 5, m/sec ({t/sec).
W= Weigng of ‘rexidus in acstone wash, =g,
YwDry tas meter catibrador actor.
Al = Averaze pressurs differantisl across tha or(!in
mmeter (see Figure 52), zum H,O (in. H:0).
;.-De.t:;'y of scetons, mpiml (see ladel on

)
o.-De;s‘ur of walar, 09042 z/ml (0.002001
#=Total smpl.nz time, min.

- 8, =Sampling time ln!ern.l froes the beginning
ol a run untid tnmeompocoutc.uqs,

min.

s, «Sampling tme interval, Betweea two suce
cessive coraponeat c.':mges. beginping wth
the in bem the Lryt sad second

chsoges.
l,-Slmme: d:nc interval, trom tha final (aw)
compounent change until the end of the
sampling run, min.
136 » Specific gravity ol mercury.
Qe Sec/min.
100w Coaversion to percent.

63 Aversgs dry gas meter tempersture an
orifce preasure drop. See daia sheet (Figure 52).

63 Dry Ges Volume. Correct the sample volime
mensured by the dry gas meter to standard conditions
(20* C, :oomxn Hg or ¢5° F, 29.92 In. Hg) by uwucg
Equstion 51, .

7 vouny = Vo p [ Lot
Vo =Var ()

and arerse

AH
Pu.+’13—5
Pnd

=K.y D R AHIE)

Equation $-{
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. RULES AND REGULATIONS

where:

my=0.3548 *K/mun He lor metric onia

=17.64 ° B/in. B¢ ‘or Eoghad vt

Notn.—~Equation 51 can e osed ns wriltsn unless
the leakars Mo obearved durng any of the mandatory
Jeak checxs (La., the DOSL-Lest lemk ChacK OF waX chec
enoductad prior 10 camponent chsiges) axcwsds Lo I
Ly of Ly axowads L., Equalion o1 mast be modited as
tallows;

(a) Cass L. No componeat changss made doring
mmpling rn. In this case, repisa ¥ o \n Equation
witd the expression;

V-_ (LI_"L-)D]
() Case II. One o¢ mars companan! changes Made

during the ssmpling ran. I this case
Eqostaoa i~3 by tde expression: L Teplacs Ve ia

[V.—(L,—-L.)a,

1.2

n
-3 (L—L.)L—(L,—L.)a,]
;ngc:abnmuLzmy fir those leaiage rates (Iy or L,)

8.4 Valume of water vapor.
Equation &2

- I BTed
Vewao="1, (E) —‘: = K,V;,

P
where:
K3=0.00131T ™l Sar metris urdts

=0.04707 f1trm) for Pnghsh wals,
6.5 Afoistnre Content.

B,,, ~ "- {ard)

V)- (aed) T° Vv (sect)

EZqualion 53

Norg.-—~{a atortsd oo witar drepistdaden s
Hroams, D40 caclanons of the mawyuire ~onLeot of e
Fuck 8o 130il be orade. one Urom the LMPDGEr &OM yLs
(£quaton $3) and @ jecor.d UUM the AsumpPLon of
mmraisad conditony. Ths wwer of tOe two rana of
B shad be conmidered carmmt The procedare of detar:
muning e © oWhws coTtant bussd upan dsgumpuon of
saturaied ronditirns s gavas tn e Nots of decton 13
ol Melboxd 4. For e purpome of this maetbod, Lie o verads
onck Fas mparstiry (om Finoe -7 may be used W
maxe Wus detarmunalion. provided timt Um accaracy of
ihe Ln-ymack WmperanIrs mosor 9 = 1° C WL F

6.8 Acetope Blank Concrpeniion

Com
°
o Pa
. . Equation &4
6.7 Acetore Wash Blans.
We= Co Vnw Pe
Equatian -3

88 Total Pardcuiate Weight. Detarmine ths total
particulats catch from the num of ths Welz3ty obtauoed
£om containar 1 and 2 less o sontons DSDX sew Fiqace
531 NOTE. — re/ar w Serton 4.1.5 to asist in culcinanion
of rasults lnwnlving two or mors Aluer agtemhive o twa

or mare sampll~y cans

49 Patcuxte Covventration

£,={0.00t g/img) (M V mint)
EBquation

£10 Canversion Fectors A -
From To Maldply by
2y m? 0. 2R
g3 jia gl 1] 154
g/ b2 2. 205X 10~
g r/m? un

8.11 Imknetle Variation,
81131 Calcnlation From Revw Data

710 T E Vi + (Vo T) ( P+ 8H/13.6))

8oy, P,.A.

wvhers:
K, =0.003454 mm Hg—mi‘ml-*K lor Tietrie anlts
-, 007580 in. Hgw—itimi--*2 for English units.
€112 Cacnlamon From Iotermediste Yaloss,

e T¥ a0 Pou 100
.leirla‘-’-Pl 60( I—an)

=K T."’_ D
! Pl‘”’:—u(_l—Bn)

Equation 58
where:

A =620 {ov metrie units

= 30 (or Eogtish anits.

813 Acceptabls Remuts U 80 percent <7 <(10 pare
oent. the resuits ars scceptable. 1f the resuits sro low m
companson to the standerd and [ is beyond the accept-
able raags, af, U J13 less than §0 nt, the Adminis.
trator may oDt S0 sccept the remuty Use Citation 4 o
as‘ujudmnu_ Ctherwise, refoct the results and repest

o test,
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BETROD G—DETETUINATION oF Stistx Droxror
EMS810X8 FAOM STATIONART SOTRCES

1. Principle end Appleabdily

1.1 Principle. A gus ssmpls by extTactsd [om the
sampling pownz o the sacik. Tha sulfunc scid must
(ncludicg sulfns tticride) and the sulmor dioride sre
separated. Ths seifnr dioxids fracton s measured by
the burum-thorin gusdon metbod

1.2 Appucadiity. This method s appilcabls {or the
detarminstion of sultar dlaxide emissions -om stationary
sources. Tre micimum detactabls bl of iths method
bAas bewd determinad to be 3.4 mullizrams (g1 of SOy md
(2.12%107 1b:ft ¥). Althoagh no opper it Das Dean
established, tasis bave showm tha¢ coocentgnlions R
high a3 50,000 wg/m? of BOy can De collected efliciently
in two mudget Lmpiogers, each containing 13 milliliters
of 3 perrent hydrogen peroxide, at o raie of 1.0 lpm for
70 meinotes Based on tbaoredcal calculations, the apper
enncenoration Hmit in o 20-liter sample i3 aDoOUt 65,0

o=,

Poasible Interferents are free smmoLis, wi‘er-soluble
ealtons, nod foarides. The cauots snd Scondes are
removed by zlam wool Slters sod sn1topropasol vubbier,
50d hetee 4o Dot affect the 5O18naivie. When samplem
are Deing token frorm s R38 SUedD w112 high coacenus
tions of very fina metalie fumes lruch as {n inlets to
eontrcl devices), 8 nigh-eticlency glass £iee tltar must
De nsed in pisee.of the glass wool plug (l.e., the one in
the prooe) to remnve the cation interfersnts,

Free snirmonis interferes by teacting with 501 o form

~ticulste soifte sad DY reacthcg with the indicatoe:

{ree smmonis ts present (this can be deerTiined by
¥nowlecgs of the process 50d noticing whits pardculste
marier ' tha umg: and Lsnpropancl bubbler), aiteroae
Cve metbods, subject 1o the approval of toe Admonuscra

tar, U.B. Eoviropmental Protection Agenry, o9
required.
2 Apparoine
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