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WHITE MESA PROCEDURES MANUAL

Monitoring Guideline
Environmental

AIR MONITORING - PARTICULATE
RADIONUCLIDES

EQUIPMENT

Equipment utilized in monitoring levels of ambient particulate
radionuclides is composed of high volume (40 cfm) air samplers
manufactured by General Metals Works and equipped with mass flow
controllers and vacuum switch controlled timers. The mass air flow

co troiler, once calibrated, varies the actual air flow rate, as affected
by changing temperature, filter loading, and barometric pressure, to
maintain a constant standard air flow rate. The timer, recording
continuous run time, is controlled by a vacuum switch which automatically
deactivates the timer when no vacuum exists in the system, i.e., when the
motor/blower assembly is disconnected or malfunctions.

The high volume air sampler used is the General Metal Works Model 2310
Accu-Vol, with a modification on the timer. These samplers utilize an
eight by ten inch glass microfiber filter such as:

1.  Whatman EPM 1000 or

2. Schliecher & Schuell #1 Hy.

Calibration equ.pment consists of a Model GMW-6000 Primary Calibration
System Roots Meter and Model GMW-25 calibration orifice assembly,

MONITORING METHODOLOGY

The air samplers are mounted on wooden towers two meters above ground
plane and operate through use of 110-volt line power. The samplers run

continuously except for calibration, mechanical or electrical failure, and
maintenance downtime.

Calibration of equipment occurs monthly, or following maintenance
downtime, using the orifice plate method.

The sampler flow rate is regulated to a standard air volume, using
twenty-five degrees centigrade and twenty-nine point nine-two inches of
mercury as standard conditions.
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MONITORING METHODOLOGY (continued)

Sample media replacement is scheduled weekly due to particulate loadings.
Maximum filter use duration will be weekly.

Sample handling is as follows:

The filter media is removed from the package and is examined by naked eye
by passing the media between the eye and a light source to detect any
visible tears or pin pricks. Any abnormality in the filter is cause for
discardment of the filter.

Tne filter is stamped in code signifying the filter number. The filter is
pre-weighed to the nearest 0.0001 gram utilizing a Sartorious Model 2432
analytical balance. The filter tare weight is then rec irded on the filter
envelope along with the location, filter number, and date. On return from
the field, the filter is again re-weighed and gross weight is recorded on
the filter envelope. The filter number, net weight, and duration is
recorded on the sample station log sheet.

At the sampler, following shutdown of the system, the "loaded" filter is
removed, folded, and placed within it's original envelope. The envelope
is marked by dates for the duration of the sample, time changed, and
actual operating time in minutes. If any part of the filter remains on
the seal gasket, it is removed and added to the envelope contents. The
new, clean filter is removed from its envelope and placed over the suction
head with the filter hoider tightened enough for a seal, but not tight
enough to rupture the filter., The sampler is then activated.

On a quarterly basis, each station filters are composited. The samples
are forwarded, along with an analytical sheet to the Analytical Laboratory
in a sealed transport container. The analytical results are then returned
via a copy of this form. Blank filters are sent in quarterly for
background radionuclide concentrations,

CALIBRATION

Samplers are checked monthly using the orifice plate assembly for
calibration documentation. In addition, samplers are checked by this
method following each motor replacement.

The calibration procedure is:

].

Obtain air temperature and barometric pressure levels at the
site,

Place a clean filter on the sample platform and mount the
calibrated orifice on it.
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3.0 CALIBRATION (continued)

3.

4.

10.

Place the filter under vacuum and obtain pressure differential
across orifice plate.

Using this pressure differential, refer to orifice calibration
curve graph to obtain the uncorrected flow rate (Qa).

Determine the corrected flow rate (Qs) using the following
equation:

TPo 1 1/2
s = oo % T

Note: T! = Absolute Temperature at orifice calibration
(273+ OC = degrees Kelvin)
T2 = Absolute Temperature at ni-vol calibration

(degrees Kelvin)

P! = Atmospheric Pressure at orifice calibration -
Standard - 760 MM Hg

©
no
L]

Atmospheric Pressure at hi-vol calibration
Qs is the standard flow rate.

To correct equipment to the required standard flow rate, use the
following equation:

TPy 1 1/2
0e = 0 x THFET

where: Qs is the required standard flow rate.

Determine the manometer reading from the orifice calibration
curve which gives a i'ow rale of Qa.

Set the hi-vol to this manometer reading. (Flow through the
equipment setup is regulated by the flow control]er through
adjustment of the screw mounted on transformer P! of the flow
controller).

Disconnect the orifice and reassemble the filter head assembly
for normal operation.

The orifice is recalibrated semi-annually against a positive displacement
Roots meter to obtain the above-required orifice calibration curve.

.
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4.0 RECORD KEEPING

Information included on the individual sample station log sheet is:
1. Sample period;
2. Sampling Location;
3. Suration of each sample, minutes;
4, Sample ID Number;
‘ 5. Sampler Flow Rate, Total Sample Volume, Standard Conditions;
6. Filter net weight, milligrams;
7. Analytical values in concentrations per composite sample;
8. Computed air concentrations (standard air conditions); and,
9. General Remarks.
‘ Filters are analyzed for: U-nat,, Ra-226, Th-230 and Pb-210.
Documentation of calibrations is maintained on Form UMC-A-] attached,

The above form is maintained in that year's Environmental Operating log
book under the appropriate sections or in computer files,

‘ 5.0 MONITORING LOCATIONS AND FREQUENCY

Particulate sampling is on a continuous basis with weekly or twice weekly
rotation of filters and quarterly compositing of filters for analysis.

The monitoring locations are:
1. BHV-1; northeast of mill;
2. BHV-2; nearest resident;
3. BHV-3; Black Mesa background;
4. BHV-4; Southwest of mill; and

5 BHV-5; east southeast of mill.

-
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AIR_SAMPLER CALIBRATION WORKSHEET

UMETCO MINERALS CORPORATION
WHITE MESA

AIR BARO. INT. INT. FIN. FINAL FLOW
SITE DATE TEMP ., OC PRESS “H,0 RATE "Ho() RATE
Sp.D
TABE.
CLAR,
"’ SEW.
SWP .
C-B
F-8
W#2
FUS.

‘ 0C “H20 scfm scfm

CALCULATIONS ARE:

To calculate Initial Flow Rate: To calculate final flow rate:
1. Determine actual flow rate (Qa) 1. Determine Qa for a Qs of 40 scfm
‘ from calib. curve for manometer using:

reading for orifice

TPy 1 12
0ests x T

2. Determine the standard flow rate 2. Determine the manometer reading
(Qs) using: from the orifice calibration
curve which gives a flow rate

TP ] 1/2 of Qa.
oseta 11

3. Adjust sampler using flow
controller adjustment.
NOTE :
T]=ABSOLUTE TEMPERATURE AT ORIFICE CALIBRATION (273*°C). (298°K)
T2=ABSOLUTE TEMPERATURE AT AIR SAMPLER CALIBRATION. (273 + °C)
P]=ATMOSPHERIC PRESSURE AT ORIFICE CALIBRATION (29.92 "Hg)
. 92=ATMOSPHERIC PRESSURE AT AIR SAMPLER CALIBRATION ("Hg).

-5- Form UMC-A-1
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6.0 ANALYSIS PROCEDURE

The analytical procedures utilized are presented in detail in the
Analytical Procedures Manual of the representative laboratory.

Analytical results are forwarded to White Mesa showing values for
requested time intervals as curies or micrograms per composite sample.

In calculating radionuclide concentrations in air, analytical data is
entered into a computer program which draws corresponding data from the
field information file, sample dates, flow rates, sample duration, and net
particulate loading, calculates concentrations and stores them in another

. file.

1. For uranium, the reported sample assay value is subtracted by
the reported blank filter value. This result is then divided by
the known standard air volume and conversion constants to
achieve a concentration in air value. If any value is of a less
than value, then fifty percent of that value is utilized and a
less than value is assigned to the result.

2. For thorium, radium, and lead-210, the reported sample assay
values and the blank assay v:'ues are reported with a counting
error term. The resultant vi'ue is the difference between the
sample assay value and the blank value divided by the known
sampled air volume. The counting error deviation is the square
root of the sum of the counting error terms squared and divided
by the known sampled air volume.

’ 7.0 QUALITY ASSURANCE

Installation/Removal of Filters

Quality assurance is maintained by:

1. Inspecting all new filters for aberrations and discarding
those that are;

2. Maintaining seals on equipment connections;

3. Careful installation and removal of filters, retaining all
abraded filter media;

4. Proper sealing of all gaskets;

5. Proper sequential handling of filters; and,

6. Filters are inspected for fingerprint contamination by
. visual observation of fingerprints.

-6~
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7.0 QUALITY ASSURANCE (continued)

Sample Duration

Record maintenance of sample duration is assured by:
1.  Installation of a vaccum-actuated timer which operates
the timer only when motor is running and pulling the
minimum allowable vacuum; and,

2. Weekly monitoring of motor brush and alternator bearing
wear/proper changeout at appropriate intervals.

Sample Flowrate

Quality assurance of sample flowrate is by monthly checks of
flow controller operation and documentation thereof. Samplers
are checked for calibration at motor rotation intervals. Sample
flowrates are maintained within seven percent of required
flowrate.

Calculations

Calculations are checked on a random basis for inconsistencies
and are documented.

Upon retrieval of the data analytical sheet from the support
laboratory, the date of receipt is noted along with the date of
transcribing to the sample station log sheet and the
transcriber's initials. The transcription of data is reviewed
by another person of the department to minimize transposition of
numerical values. Calculation and data storage is by computer
program,

Samp.er Performance

A rccord of samrler operition time versus total possible
duration iime is maintaired as a flag against excessive
equipment downtime. Sa'pler performance is reviewed monthly.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINE
ENVIRONMENTAL
AIR MONITORING - AMBIENT

RADON GAS

EQUIPMENT

Equipment utilized in menitoring ambient levels of Rn-222 gas is the
Passive Environmental Radon Monitors, (PERMS), issued by Western Radiation
Consultants, which utilize an ionized TLD chip (at 670 volis) as the
collector for alpha particles and an unionized TLD chip as a collector of
gamma level radiation. A humidity trap of approximately three point three
(3.3 1bs.) pounds of silica gel (with indicator coloration) is used to
control humidity conditions within the ionized collection cone of the
sampler. The silica gel is changed based solely upon the change in color
of the indicator, approximately monthly, at White Mesa. The TLD's
utilized are Harshaw TLD-100 (Lithium Fluoride) for gamma and Harschal
TLD-200 (Calcium Fluoride) for alpha collection.

MONITORING METHODOLOGY

The "PERMs" are located at three meters above ground level,

The PERM's TLD's are rotated the first week of each month for analysis,
Two sets of TLD's are utilized for each PERM. The alpha chip, covered by
a aluminized mylar shield, is mounted on a cathode with a plastic "p" ring
holding it in place. The gamma chip is mounted within a sealed plastic
container which is fastened by an “0" ring in the vicinity of the alpha
chip and cathode assembly. Handling of the chips, themselves, is done
solely by the technical staff of the support laboratory,

One set of chips, in their individual holders, is rotated monthly to the
Western Radiation Consultants laboratory for counting purposes while the
other is placed in the monitor. The chips installed are forwarded monthly
to White Mesa where the rotation occurs within two days. FEach set of
chips, one set containing a lithium fluoride chip assembly and a calcium
fluoride assembly, per monitor station, is transported in its individual
container. The chips are contained within their individual labeled
holders, one set marked "A", and the other "B", and are changed thereby to
prevent transposition of chips.
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CALIBRATION

Calibration of the PERM's and TLD chips is performed by Western Radiation
Consultants. This calibration occurs between receiving the units from the

The reaction activity level of the TLD chip, when heated to the proper
temperature, is related to the known radon gas concentration and gamma
levels and test duration in determining individual chip performance and
calibration coefficients. Analytical error is the summation of counting
error, TLD chip performance error, and sampling duration error.

The batteries used for the cathode energization are Eveready Photoflash
No. 497 batteries wired to give 670 volts, The battery life is
approximately one year and they are changed annually. Voltage potential
is checked by a high voltage electrostatic voltmeter quarteriy,

RECORD KEEPING

The month's TLD chips, in their respective containers, are forwarded by
sealed container via the postal service to the support laboratory in Fort
Collins, Colorado. Accompanying the samples is a transmittal analytical
sheet on which the analytical and chain of Custody data is recorded. Upon
completion of analysis, the analytical sheet is transmitted to White Mesa
where the data is transcribed from the transmittal to computer files by
the White Mesa Environmental Staff. The transmittal sheet is filed under

the ambient radon gas section of the maintained files, separated by year
of record.
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MONITORING LOCATIONS AND FREQUENCY

Radon 222 is monitored continuously with monthly rotation of the sensors
(chips) and correspondingly an average monthly result of concentration and
deviation,
The monitoring locations are:

1. BHV-1, northeast of mill,

2. BHV-2; nearest resident,

3. BHV-3; Black Mesa background,

4. BHV-4; southwest of mill,

5. BHV-5; east southeast of mill, and

6. BHV-6; nearest resident (duplicate).

ANALYSIS PROCEDURE

The analytical procedures utilized are presented in detail in the Western
Radiation Consultants Procedure Manual. The concentration represented on
the lithium fluoride (gamma) assay is subtracted from that represented on
the calcium fluoride (gamma and alpha) assay to give a representative
value of the alpha concentration exposed to by the cathode chip. This
value corresponds to a predetermined Radon-222 level in the ambient
environment.

After analysis, the chips are heated to a higher temperature and
reactivated for further field usage,

QUALITY ASSURANCE

Installation/Removal of Chips

Quality assurance during installation and removal of the Sensors on a
monthly basis is maintained bv:

e Inspecting the sensors to ensure the chips are present and
situated properly;

2. Inspecting the sensors for proper labelling;

3 Inspecting all electrical connections before and after chip
changeout to ensure proper current flow;

4. Inspecting battery casing for battery leakage;
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7.0 QUALITY ASSURANCE (continued)

5. Proper rotation of set A and set B chips;

6. Installation of site chips, for analysis, into site transport
box immediately upon removal from monitor; and

7. Protection of chips from direct sunlight and heat buildup during
rotation,

Access tU the section containing the chips within the monitor is
controlled by a lock to 1imit unauthorized access. Abnormal variations to
normal operation conditions are noted in field logs by the technician(s)
assigned. This includes any vandalism noted.

Humidity Control

Air passing into the unit, via convection, passes through a layer of
silica gel for humidity control purposes. The silica gel quantity is
approximately one point five (1.5) kilograms. The gel has an indicator
coloration which changes from saphire blue to 1ight sky blue to pink as it
retains moisture. The gel is changed when greater than fifty (50) percent
is sky blue by visual observation. Changeout occurs monthly at chip
changeout, and any variation from this frequency is noted in the comment
section of the field logs.

Voltage Potential

The PERM increases the collection efficiency for alpha particles by
supplying a positive charge of 670 volts to a cathode on which the alpha
sensitive chip is placed. The power is derived from two 510 volt
batteries connected in series. The combined voltage is checked on a
quarterly basis with a precision electrostatic high voltage voltmeter,
Variations from desired voltage are noted on field Togs. Variations
greater than fifty (50) volts require replacement, as reasonably
achievable, of the batteries. Batteries used are Eveready Photoflash No.

497. Surveys will be done in January, April, July and October of each
year,

Sample Treatment

The TLD Chips are loaded at the site into an individual site container
labeled for that site. The chips are checked during preparation for
transshipment to the support laboratory. An analytical sheet goes with
the chips detailing locations, dates, analytical request, and technician
initials. The chips are sent via the postal transport service and are
enclosed in a cardboard outer container which is sealed with packaging
tape. The support laboratory is verbally notified of the shipment, A
copy of the analytical sheet is returned to White Mesa noting arrival at
the laboratory and maintained at White Mesa until the completed copy is
returned from the support laboratory.

-11-
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QUALITY ASSURANCE (continued)

Data Logging

Upon retrieval oi the data analytical sheet from the support laboratory,
the data is entered into a cuimputer file for later retrieval.

Sampler Performance

Standby samplers are used on a periodic basi¢ to check equipment and

laboratory performance. Data is iogged on field logs as a calibration
check.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINE
ENVIRONMENTAL
AIR MONITORING - METEOROLOGICAL

1.0 EQUIPMENT

2.0

There is one meteorological station at White Mesa. The equipment utilized
is summarized below:

1. Weathertronics Model 2030, Micro Response Anemometer,
2. Weathertronics Model 2020, Micro Response Wind Vane, and
3. Campbell Scientific Digital Recorder, Model CR5.

In addition, a substation is maintained at White Mesa and consists of a
standard rain/snow gauge.

1. Standard Rain/Snow Gauge.

The meteorological station is equipped to operate on line or battery
backup power, for power outages. The recordkeeping is handled in two
methodologies, by digital cassette logging, and by paper tape orintout.
The logging equipment allows integration averaging over various time
intervals from five minutes to twenty-four hours.

MONITORING METHODOLOGY

2.1 Substation

The substation is monitored at eight each morning by the crew who
records twenty-four hour precipitation amounts, This information is

utilized weekly by the environmental staff for precipitation storage
calculations,

2.2 Meteorological Station
The meteorological station integrates data at a rate of one hundred
times per minute and output mean values on an hourly interval basis.

Data is outputted onto analog cassette tape and onto a digital paper
tape providinug two sources of data recovery,

-13-
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2.0 MONITORING METHODOLOGY (continued)

2.2 Meteorological Station (continued)

The parameters monitored are:

1. Day,
2. Hour,
3. Minute,

4. Wind Mean Velocity, meters per second,
5. Total Wind Run, meters per second,
6. Wind direction, degrees from north, and

7. Stability Deviation, degrees.

3.0 CALIBRATION

3.1

Substation

The substation equipment requires no calibration as eguipment meets
NOAA specifications and NBS standards.

Meteorological Station

Calibaration of sensors mounted at the meteorological station is done
on the following schedule:

1. Semi-annually -- Wind Direction
2. Annually -- Wind Velocity

Equipment is recalibrated following maintenance activities and/or
above schedule,

3:2:1 Wind Direction

The sixth channel of the CRS printer record contains wind
direction information in degrees clockwise from true north.
By aligning the arm of the wind vane to a known compass
reading and obtaining the instantaneous readout on the
printer, verification of wind direction can be achieved.
Adjustment to true direction requires minute rotation of the
potentiometer within the wind vane housing and must be
accomplished with great care. Accuracy of wind direction
should be less than two degree error.

T
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3.0 CALIBRATION (continued)
- % Wind Velocity

The fourth channel of the CR5 printer record is wind
velocity in meters per second while the fifth channel is
total wind run in meters per second. The anemometer
operates via a LED diode light emission being interrupted on
varying frequencies by a rotating chopper attached tu the
cups is proportional to a frequency pulse, which is the
signal being fed to the CR5 unit,

| Calibration is performed by rotating the cup stem, using a
| ‘ constant rpm generator, and comparing frequency pulses at
| the signal end to the known frequency rate for that rpm.

| Differences greater than one percent require investigation
and servicing of the unit.

4.0 RECORDKEEPING

4.1 Substation

The daily substation data is filed in the Environmental Files at
. white Mesa on a monthly summary sheet.

4.2 Meteorological Station

Data for wind speed, wind direction and stability classification is
retained in computer storage.

. 5.0 MONITORING LOCATION AND FREQUENCY

Monitoring of meteorological conditions is on a continuous ' is. Data
collection and retrieval for the substation is daily. Digita. tape
retrieval of the meteorological data is monthly. Paper tape retrieval is
on three week intervals.

Meteorological data is obtained by the sensors at a rate of one hundred

times per minute, and the equipment is set up to output averaging data on
one-hour intervals,

The site of the substation is behind the main administration building.
The meteorological station is located to the northeast of the mill at air
sampling station one (BHV-1).

The station has sensors mounted ten meters above the ground plane.

«15-
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6.0 QUALITY ASSURANCE METHODOLOGY

h.1 Substation
Quality assurance of the substation consists of:
1. Weekly checks by environmental staff of crew function, and
2. Monthly checks of data transmittal,
6.2 Meteorological Stations
Quality assurance of the meteorological station is composed of:
1. Proper calibration of equipment,
2. Documentation of calibration,
3. Monthly documented inspections of equipment operation, and,
4. Maintenance of replacement standby equipment.

The formats covering calibration documentation and inspections are
attached.

Wind direction sensors are checked semi-annually and wind anemometers
are calibrated annually, or as needed.

Proper recorcing of data requires monthly cleaning of tape head
mechanism and usage of correct tape for frequency response. The
cassette tape to be used is:

TDK D-C90 minute tape

Normal Bias 120 EQS

-16-
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METEL  OGICAL STATION

CALIBRATION LOG

Site: .ear:
WIND DIRECTION
Tech, Date of Sensor Known RPM
Int. Calibration Readout Direction % Error

® .

2
3.
WIND VELOCITY

Tech. Date of Sensor Known RPM
Int, Calibration Readout Velocrtz % Error

l.
2.

‘l' 3
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METEOROLOGICAL STATION
INSPECTION
MONTH TECH,

Power to Cassette Recorder

Backup Voltage Level

Date on Tape

Date of Check

Time on Tape

Time of Check

Printer Tape Conditien

Tape Head Cleaned

Time Tape Installed

Time Tape Reversed

Time Tape Disconnecied

Anemometer Operation

Wind Vane Operation

COMMENTS

-18-
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WHITE MESA PROCEDUPES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL

AIR QUALITY EMISSIONS

1.0 EQUIPMENT

2.0

Monitoring of air quality emissions, or stack sampling, is achieved by
White Mesa Environmental personnel using Research Appliance Company
equipment as discussed below:

1. RAC Model 201009 Model 2414 Stack Sampler Serial Number 2310;

2. Two each, RAC Model 201044 Modular Sample Case;

3. One each, RAC Model 201019 Umbilical Cord;

4. Three each, RAC Model 201013 - 100mm dia. Filter Holders;

5. One each, RAC Mogel 201005 Standard Pitobe 3 ft length,
stainless steel./S-type probe;

6. Barometer;

7. Pyschronometer;

8. Satorius Model 2432 Balance; and
9. Triple Beam Balance.

MONITORING METHODOLOGY

The methods used for radionuclide monitoring of stack emissions are

modified versions to EPA methods; STANDARDS OF PERFORMANCE FOR NEW

STATIONARY SOURCES - Revision to Reference Method T1-8: ursday, August
» Par » as attached. Modifications to standard procedures are

’
limited to:
1. Sample Location: Due to existing stack designs;

2. Filter Size: Use of 100mm dia glassfiber filter rather than
64mm dia. glassfiber filter;

3. Usage of 0.IN nitric acid as impinger solution instead of
distilled water, as uranium is more soluble in nitric acid; and,

4. Usage of 0.IN nitric acid as glassware wash medium.

-19-
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MONITORING METHCDOLOGY (continued)

Stack data formats and basic equations utilized in stack sampling are as
attached. A1l calculations are made using either the operating nomograph
or by programs written for a Texas Instruments 59 calculator.

Operations of equipment guideline also is a“tached.

0

)=



2.0 MONITORING METHODOLOGY

(continued)

REFERENCE METHODS 1-8
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Title 40—Protection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY

[FRL 754 6]

PART 60—STANDARDS OF PERFORM-
ANCE FOR NEW STATIONARY SOURCES

Revision to Reference Methiods 1 -8

AGENCY ™ Environmental Protection
Agency

ACTION Pinal Rule

SUMMARY : This rule revises Reference
Methods | through 8. the detalled re-
Quirements used to measure emissions
from aflected facilities to determine
whether they are In compliance with a
standard of performance The metnods
were originally promulgated December
23, 1971, and since that ume seversl re-
vislons became apparent which would
clarify, correct and tmprove the meth-
ods These revisions make the methods
easier to use and improve their accuracy
and reliabdity

EFFECTIVE DATE: September 19, 1977

ADDRESSES Copies of the comment
letters are available for public inspection
And copying at the US Environmental
Protection Agency, Public Information
Ref e Unit 'EPA Library), Room
29. v1 M Street, SW , Washington,
D 0460 A summary of the comments
and EPA's responses may be obtained
upon written request from the EPA Pub-
lic Information Center (PM-215). 401
M Street, S W Washington, DC 20460
(specify “Public Comment Summary
Revistons to Reference Methods 1-8 in
Appendix A of Standards of Performance
for New Stationary Sources”).

FOR FURTHER INFORMATION CON-
TACT:

Don R Goodwin, Emission Standards
and Engineering Division, Environ-
mental Protection Agency. Research
Triangle Park, North Carolina 27711,
telephone No §19-541-527

SUPPLEMENTARY INFORMATION
The amendments were proposed on June
8, 1976 (40 FR 23060) . A total of 55 com-
ment letters wnere received during the
commens period—34 from industry 15
from governmental agencies. and € from
other interested parties. They contained
numerous suggestions which were incor-
porated in the final revisions

Changes common to all elght of the
reference methods sre (1) the clarifica-
tion of procedures and equipment spee-
tfications resulting from the comments
(2" the addition of guidelines for al-
ternative procedures and equipment to
make prior approval of the Administra-
tor unneccessary and (3) the addition of
an introduction to each reference meth-
od discussing the general use of the
method and delineating the procedyre
for using alternative methods and equip-
ment

Specific changes to the methods are

Mersionp 1

1. The provision for the use of tmore
than Lwo traverse digtueters, when spec-

RULES AND REGULATIONS

ifled by the Administrator, has been
deleted. If one traverse diameter s {n a
plane containing the greatest expected
concentration variation, the intended
burpose of the deleted paragraph will be
fulfilled

2. Based on recent data from Fluidyne
(Particulate Sampling Strategies for
Large Power Plants Including Nonunt-
form Flow, EPA-600/2-76-170, June
1976) and Entropy Environmentalists
{Determination of the Optimum Number
of Traverse Points: An Analysis of
Method 1 Criteria fdraft) <Contract No
68-01-3172), the number of traverse
points for velocity measurements has
been reduced and the 2 1 length to width
ratlo requirement for cross-sectional lay-
out of rectangular ducts has been re-
placed by a "balanced matrix” scheme.

3. Guidelines for sampling In stacks
contatning cyclonic flow and stacks
smaller than about 031 meter in dlam-
eter or 0.071 m' In cross-sectional area
will be publishec at a later date

4 Clarification has been made as to
when a check for cyclonic fow is neces-
sary. also. the sugcested procedure for
determination of unacceptable flow con-
¢itions has been revised.

MeTnop 2

1. The calibration of certain pitot tubes
has been made optional Approprinte con-
struction and application guidelines have
been included

2 A detalled calibration procedure for
temperature gauges has been included

3 A leak check procedure for pitot
lines has been included.

MeTsop 3

1. The applicabiility of the method has
been confined to fossil-fuel combustion
processes and to other processes where it
has been determined that components
other than O, CO, CO, and N, are not
present In concentratfons sufficient to
affect the final results.

2. Based on recent research informa-
tion iParticulate Sampling Strategies for
Large Power Plants Including Nonuni-
form Flow, EPA-6)0 2-76-170, June
1876 the requwement for proportional
sampling has been dronped and replaced
with the requirement for constant rate
sampling Proportional and constant rate
sampling have been found to glve essen-
tially the same result

3 The “three conceculive” require-
ment has been replaced by “any three™
for the determmation of molecular
weight, CO, and O

4 The equation for excess air has been
revised to account for the presence of CO

5 A ciearer distinstion has been made
between molecular weight determination
and emission rate correction factor
determination

€ Single point
has been ncluded

Meruop 4
1

I The sampling time of 1 hour has
been changed o a total sampling time
which will span the jength of time the
nollutant emisston rate s being deter-
ained or such thne ns spevified 1 an
applicable nubpart of the standards

mtegrated sampling

2 The requirement for proportional
sampling has been dropped and replaced
with the requirement for constant rate
sampling.

3. The leak check before the test run
has been made optional; the leak check
after the run remains mandatory

MeTHon §

1. The following alternatives have
been included in the method

a. The use of metal probe liners

b. The use of other materials of con-
struction for filter holders and probe
liner parts,

¢. The use of polyethylene wash bot-
tles and sample storage containers,

d. The use of desiccants other than
silica gel or calcium sulfate, when
appropriate.

e The use of stopcock grease other
than stlicone grease, when appropriate.

f. The drying of filters and probe-filter
catches at elevated temperatures, when
appropriate.

€ The combining of the filter and
probe washes Into one contalner,

2. The leak check prior to a test run
has been made optional. The post-test
lesk check remains mandatory. A meth-
od for correcting sample volume for ex-
cessive leakage rates has been tncluded

1. Detailed leak check and calibratjion
procedures for the metering system have
been included

Merion 6

1. Possible interfering '.gents of the
method have been delinea od.

2. The options of . (a) v sing a Method
8 impinger system. or (1) determining
50, simultaneously w'th particulate
matter, have been ‘acluded In the
method.

3. Based on recent research data, the
requirement for proportional sampling
has been dropped and replaced with the
requirement for constant rate sanpling

4. Tests have shown ihat isopropanol
obtained from commercial sources oc-
casionally has peroxide impurities that
will cause erroneowsly low 50O, measure-
ments. Therefore, a test for detecting
peroxides in isopropanol has been in-
cluded 1n the method.

5. The leak check before the test run
has been made optional; the leak check
after the run remains mandatory

6. A detailed calibration procedure {or
the metering system has been included
in the method

Mertiion 7

1. For variable wave length spectro-
photometer | a scanning procedure for
determining the point of maximum ab-
sorbance has been imcorporated as an
option

Methon 8

1 Known interfering compounds have
been listed to avoid musapplication of
the method

2. The determunution of flterable
particulate matter (including acid mist)
simultaneonusly with 80, and SO has
been allowed where appiicable

3. 8ince occasclonally some commer-
clally availuble quantities of 1sopropanol
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have peroxide impurities that will cause
erroneously high sulfuric acid mist meas-
urements, a test for peroxides in isopro-
panocl has been included in the method

4. The gravimetric technique for mois-
ture ~ontent (rather than volumetric)
has been specified because a mixture of
tsopropyl alcohcl and water will have a
volume less than the sum of the volumes
of its content.

6. A closer correspondence has been
r..ade between similar parts of Methods
8 and 5.

MISCELLANEOUS

Beveral commenters questioned the
meaning of the term “subject to the ap-
proval of the Administrator” in relation
to using alternate test methods and pro-
cedutr 5. As defined in § 60.2 of subpart
A, the "Administrator” includes any au-
thorized representative of the Adminis-
trator of the Environmental Protection
Agency. Authorized representatives are
EPA officials ir EPA Reglonal Offices or
State, local, and regional governmental
officials who have heen delegated the re-
sponsibility of enforcing regu. itions un-
der 40 CFR 60. These officlals in consulta-
tion with other staff members familiar
with technical aspects . source testing
will render decisions regarding accept-
able altermnate test procedures.

In sccordance with section 117 of the

Act, publication of these methods was
preceded by consultation with appropri-
ate advisory committees, independent
experts, and Federal departments and
sgencles.
(Secs. 111, 114 and 201(s) of the Clean Alr
Act, sec. 418 of Pub L. No 91-604, B4 Etat
1683, sec. 4:8) of Pub L No §1-604, 84 Stat.
1687, sec. 3 of Pub. L. No 90-148, 81 Stat. 504
|42 US.C. 1867~-6, 1857¢c-9, 1857g(s) | )

Nors —The Environmental Protection
Agency has determined that this document
does not contain & major propasal requiring
preparation of an Economic Impact Analysis
under Executive Orders 11821 and 11940 and
OMB Circular A-107

Dated. August 10, 1977,

Doucras M. CostLE,
Administrator.

Part 60 of Chapter I of Title 40 of the
Code of Federal Regulations is amended
by revising Methods 1 through € of Ap-
pendix A-~Reference Methods as
follows:

Arrasiun A

The relerence methods in this snpend 5 are roboered 10
m 60 (Performance Tests) and § 80 11 (Complinnes
With Btandards and Maniensnes Baquiremenia) of 40
CVR 'srt 80, Bubigart A (General Provisians). Specilie
s of Uhesn relerence risthods are described in the
snndards of perforinme e conimincd In (e subparts,
brgiung with Subpert 1),

Withis emch standard of rerformance & soelion Utled
“Test Methuds and Procedurss” 18 pruvided 10 (1)
Menufy Uie st pietiumly ieahie 1o the facilily
sutect 6 Lhe renpwetive SIa d and (0 adeniify suy
speec sl instructions of conditions w e followsd when
Applying & method 0 the respeetive facitity. Euel in
structions (or sxampie, establish sumpling retes, vol
umes, of beniperslures) are 1o be used either in addition
0, or a8 8 nulaUtule for procedures i 8 relerence method
Bunilwr'y, for sourees subiject 16 00N MONILON g
Poqureeni, speckiie it et ont prrlaning 1o any e
of 8 relerence methon are provided in (b subpwel or in
Apgpendin 1

Hivpwrsor Matnons
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Tmctusion of methods In this Al s not Intended
o a0 endorseraent or denial Wheir applioability w0
sources that are not subject 10 standards of performance.
tentinlly spphieable o other soliroes

ver, applicability should vontiemied by
and appropriate evaliation of the conditions prevalent
81 such suurces,

The spproach Sllowed in the frmulntion of the rel
erener e thods involves specifivations kor squipment,
procedures, and perfonpance b eoncept, & perlormance
specificatinn spproach woitld be preferabie in ell methods
boeause Lis allows the greatest Segibility o the user
In practice, however, Lhis spproach e Ampree el in most
riaes becanse perlormance  specifications eannnt he
established. Most of the methods describwd berein,
therefore, involve specitic squipment speeifications and
proeedures, and only & ew metheds o Las appendit rely
G et fuf oanee cntering

Minor changed in e relorence wiethods should not
neecssari'y alft the wahidity of the results and it s
rovogriesd that allernative and equivalent methods
eaisl. Seetion @ 8 provides autharity for the Administre.
tor 10 speeify or approve (1) squivalent metheds, (2)
aiternative methods, and (3) ninor clinnges in the
metiodology of the refersnce methods. It should ba
cloarly undersiood that unless otherwise identified all
such meathods and changes must have prior approval of
the Administrator An owuer employing such methods or
dewistions from the reforence methods without obtaining
prioe approval does so st the risk of subsequent disagp-
prove! and retesting with approved methods

Within the reference metbhods, eertain specifie mtlx
ment or proced are ired DEIIE BeoRpLA
or potentinlly scoapiable and are specifically identified
in the methods. The ttems identifing as neeoptabile op
tions ey be vsad without approval but mest be identi-
fied 1o the Lest report. The poteniislly approvabie op-
Uons are cilod 83 “subject 1o ha approvel of the
Adinitasteator” or as “or squivelant.” h potentislly
approvalie trehniques or alternstives may be uswd st the
diseretion of the owner without prior approval lowever,
detailed daseriptions for applying those potentinily
spprovahis techaiques or alternalives aro not provided
in the reference methods Also, the potentially approv-
sUie opiions are not necessarily acesptabile in all applics
tions. Therelore, an owner sleciing W Uw such o
tantially ;E’q'woubn techniques or altervalives is re
sponsilie 1) assurirg that the techminques or
sitarnniives are In fact spplieable snd are properly
exocuted; (2) including & written deseription the
siternative metiexi In the test report (the writlen
method must be clear and must be eapabie of heing per-
formad without sdditional instruction, and the degres
of detail should e similar to the deiali contained in the
reference methods) and (3) p'oudn.’. ANy ralionsie of
supporng dais necessary o show the validity of the
slternative in L& paruculsr spplication. Failure to
meet Lhese requisements ean result o the Adiuinis.
waior s disapprovel of the allerustive.

fernon 1-Samree Axp VEroory Taovieers pun
BTATIUNARY SOURCRES
L Proie pie o nd A pplicebidity

11 Prinelple, To aid in the reprosontative 1o asire
ment of pollutant e missions and/or Wwial votumetric fow
rate (100 s stationary soures & measuremient site whaere
U eMuent stream 1w Jowing In & known direction s
selocted and the rross section of the stuck 12 divided Into
a niniber of enus) aress. A traverse poit is Hen locgted
within each of these oqual aress.

12 Apphieability. This method s apphicable to flow.
ing gas stremins in dicts, stacks, and Hucs. The method
cannot be vsed when (1) fow is ¢ yolonie or sw rling (see
Section 24), (20 8 siack i smadier than abemit 0,30 meter
(12 in.! In diameter, of 0.070 m? (114 {0 ) in croesser-
tonal arca, oF (o' Uhe messurement site s less than (wo
atack or duet dinmolers downstirenm of less Lisn & hall
dinmeter upatream from a fow disturhanes

T he requurenients of this method muat be considered
Tefore constroction of g new Lae ity from whiooh s issions
will be menstired, filure 10 4o S0 may teguire subsequent
allerations W Lie stack or devistion from the stendard
procedure. Cases involving varianis sare sutijeet Lo sp

woval by tie Admmierrater, U S Fosaona nial
totes ot Aot s

2 Iverrdure
21 Eolction of Measiieme sl mite. Banmipdg or

velorily thesaureient o8 perfored 8t 8 site Jocaied st
Ieast g hit stack or duct diamelers dow netream and two
dmmietors upsteeanm from sy fow disturbsnce suoh s
8 bend rrpmnsion, of sontraction in the stack . of row o
visibie Mane. M pecessnry, B0 shierantise lovslion mey
be sciertedd, AL 8 position sl least (wo Suck or duet di
areiers Jow nstream aod 8 hall digmeter upstream from
any fow distarbencs. For & tecianguiar cross ssction,
an eqiovalent damieter (1,0 shall be caicilated trom the
follow g equmtion, w0 doterwine tle upironn and
Bow i et s iane

LW

?
e
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DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
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DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Figure 1-1. Minimum number of traverse points for particuiate traverses.
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10

(. DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
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DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANTE (DISTANCE R)
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Figure 1-2. Minimum number of traverse points for viiocity (nonparticulate) traverses
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Figure 1.3. Example showing circula: stack cross section divided into
12 equal areas, with location of traverse points indicated,

Table 1-2. LOCATION OF TRAVERSZ POINTS IN CIRCULAR STACKS
(Percent of stack diameter from inside wall to traverse point)

= —— = R
Traverse
point
"::":' Yumber cf traverse points on 3 diameter
dismeter | 2 | 4 [ 6 | e TioT 2] ia s8] 2 J[2z]oe
1 14.6) 6.7| 4.4 3.2 2.6f 2.1 v.8] 1.6) 1.4| 1.3] 110
2 |esai2s.0f1a.6)10.5] 8.2] 6.7) 5.7 49| s.4) 2,91 3.5] 3.2
3 | 75.0[29.6[19.4]1¢6 11| 5.9 e.s' 7.5] 671 6.0] 5.5
¢ 93.3 | 70,4 32.3 | 22.¢]17.7 [1¢.6 |12.5] 10.9] 9.7]| 8.2} 7.9
5 8.4 67.7 | 34.2 ] 25.¢ | 20.1 | 16.9| 14.6| 12.9 | 11.6 | 10,5
3 95.6|20.6 | 65.8| 35.6 | 26.9 | 22.0] 16.8{ 15.¢ | 14.5 | 13.2
? 89.5 [ 77.4 | 64.4 |36.6 |23.3] 23.6 | 20.4 | 18.0 [16.1
8 96.8/85.4| 75,0 |€3.4|37.5)29.6]25.0|21.8 {19.4
5 51.8182.3 {721 62.5] 8.2 30.6 | 26.2 |23.0
0 97.4188.2 79.9| N7 e1e] 88|32
n 93.31:5.46'8.:|:c.4leu 19.3 |22.3
12 97.9 |50.1 [€3.1 | 76.0 | €9.6 | 60.7 | 39.8
13 ;ul‘r.s 81.2| 5.0 ¢68.% |60.2
" 53.2 |91.5|85.4| 79,6 |73.8 |67.7
95.1 | 89.1183.5|78.2 |72.8
98.4|92.5/87.1 82,0 (77.0
" 95.6|90.3|85.4 {80.6
18 98.61%3.2188.4 |83.9
19 9.1]9).3 |86.8
20; 3.7 | 94.0 |89.5
21 96.5 |92.1
22 98.9 [98.5
23 9.8
24 98.9

2312 Biacks Wich Tiameters Foual 1o or Less Than
O8I m (24 ir ) Follow the pracedire in Section £ 7 4 ),
noting only thal any “sdjsted’ wants shonnd be
salocated sway from (he sl B walls 10 (1) & diitanes of
13 em (R in 1 o (2) & distance equnl to the nogrie
nside dinmotor, whichewwr o larger

232 Rectangolar St ks Lietarine the noovbat
of traverne pwinls we expinined in Bections 21 and 2 7 of
this methy Frows Table | 1 deternine the gnd con
Agumiion Divide the sual eromsse tion nto me many
oyus rectAng e elemental BroBs W LBYArEe e LS,

And then Lentes 8 (raverse point st the centrold of sach
O AR A ording 4o the cxanipde 1o Figooe |4

The B 1om of Lrverse potols bwing Lo close Lo Lhe
ek walls i not ermebnd W AIe Wb reclang e
st ks B s prentiein shotild sver arice, the Ad ninis
Uslor s te contbctand for resolution of the mntler

14 Nenificmtion of Abwence of Uy donie Flow fn et
SLALIDNATY sourees he ditetion of stk gas fow o
tvwntinily parslisl 0 the sl walls  llowever,
eyclomic Cow mdy evist (1 aller woeh devices g cyelones
and nertind demisters foliow ing verturt sorubibors, of

) to stacks having tangantial 1nlsts or other dict cone
ione which tond to nduce swirling. In these
instances, the presence or absance of eyclonie fow at
the sampling location m st be detar i The lollow ing
Sachninons are aconplabls for Lhis deter nination

-1_.__1'._T_._.
© : o | o I o
\ | |
..__._}..._,l___ .:.__..4
° o ! o °
: | |
e e e
| | |
o | o | o ©
i i !
1 4 l

Figure 1 4. Example showing rectangular stack cross
section diviged 1o 12 sauasl areas, with 2 traverse
point at centrodd of each srea

Lavel and sero the manoimeter. Connect & L]
Pliot tube to the mnnometar. Pamition the Type 8 pitat
1ile al each traverss point, 10 sicepssion, so (that 'he
Plianes of the fuce openiigs of the piiot tube are jw 1o
Linr 10 the *inek crossswctional plane’ whan e Type 8
Pot tohe is 0 (his posiuon, 1t s s "0" miorenee,” Note
the differnniial prossure (Ap) readiug st onch traverss
Pt M & null (zero) priaol readung 18 obiained s 0*
riorence &l & giVen (raverss point, an scosplable (low
conditlon oxists ot that f=ount. [f the pitot rending s not
tero sl U° relerenicn, ot the pitot tiide up o 290° Jaw
angie) untilsoulreadig cobianwd Curefully Jeisruune
wind raord the valie of (he rotation angle (o) W the
nenroet degrea After the nudl techiague bins besn applied
Ot h Irnvrs poiat cndenbate the average of (e sl
hite values of o nssien @ values of 1° L those points for
Whaeh no tutaiion = as oo pared, and iueiiade these tn Lhe
overall gvergee 11 ihe gyorage value of o 15 greater than
0¥ ihe aveenll fow condi om in the stacl 15 uiamcorptatin
and alternive methidaiogy, subeet 1o the appraval of
e Admaccatator, must Yo ued 1o perforn. aecur oo
St wnd vodauily Lras orws

3 Jiwdiographg

1 Determinmg Dust Cuncentration in s (s Soeam.
ASME. Performance Test Cude Noo 27, New York.
Wt

I Devorain, Moward et sl Alr Pallution Source
Toeting Munust Air Uolluvon Congrol Distier. Los
Angeles, A November Vi)

3 Mothesis o Determination of Velaweiy, Volume,
Dust and Mist Content of Cnsos Wesiorn | i ladion
Iivision of Joy Manulacturing Co Los Angeles, CA
Bolwtin Wit &0 1o

4 Standard Method for Sampiiog ®tacks for Particuinte
Mutter In: W71 bonk of ASTA Standurds, i'art 21,
ASTM Dinignation D-202%-71. Philadelphis, I's 1671

5 Hanson, H. A sial ParLiouisie sampliog Siroateging
iy large 'ower ['lants Incinding Nannniform P low
USEVA ORD, ESKL, Kewarch Prisngle 'ark, N .0,
EPAn2-76-170. June 1u78,

& Fntropy Eovironmentalista, Ine. Determination of
the Optimum Number of Sampling Polnts. An Analysis
of Method | Criteris. Environmenial 'roleotion Agency
Rewarch Trinngle P'sek, N U, KI'A Contrnct No. '8-0l-
NTL Tesk 7
Mgriop 2- Devervivamion oF Svacx Oas Vet ocrry

AND VOLDMETRIC FLUW Kartk (Tyex 5 I'ror Tung)

1. Ivinciple end Applicabiluy

LY Prnciple. The svernge gas veleoity In o stack In
driermined om the gas denciy snd [rom measure g
ol he average veloeity head with s Type 8 (Stausschoite
OF Feverse Ly ®) publ 1w

12 Applcatality This method s applieabis for
measirament of (he avernge velocity of & pas siroam and
for quanisfying s How

Thus provedire 1+ not spplicable 8L messurerent sitas
whieh fail 1o meet the crterin of Methuxl |, Section 2 1.
Ao, the method cannot e uwed lor direc) measurement
ineyvelonie of swirling gas streams, Section 2.4 of Method
1 shows how (o deterinine oveloe or swirhing flow con-
ditsons. Whan yumeceptabie condibions east, shiernative
"r-v-nmvn sulijeet b the approval of the Adnnntraiorn,

5 Foviconmental Proteetem Agency, must e em-
Jloyed 1o make aceneaie low rale detenminglons
eenides of such alternntive procedure are (1) (o insiall
strmghtening v8ne (20 10 calenuinte the ol volumetrio
flew oate simchaomstsieaity, or (3) W movs o soother
fes uremient site s which the How s sceepiahle,

2 Apparoius

Freeifientions for the apparnios are given bwlow Any
OUher mppermtus oal s bwen demosstoaisd Oainbijeet W
approval of the Adioadraton W be eagubie of meeling
Whie speetiation s will be eor udind acceplable.
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TYPESPITOT TUBE

. LEAK-FREE

CONNECTIONS

(‘ MANOMETER

*SUGCESTED (INTERFERENCE FREE)
. PITOT TUBE - THERNOCOUPLE SPACING

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

21 Tye B Vit Tulee The Type & pitet tube
(¥ igure i-1) shali be nmd f motal tad ¢ (ep
b stonl) L4 in secommended that the eaternal tuiing
dis nete Lmenmon 4. Fignre 200 e hetwer Goas
.lev eentimeters (da a0l 140 I hern ot b
an sqgual distanee from the hose of -~u-' leg of L ¢
!u’ttuulmnpnr{«f 11 ts Py
Fizure 2.2b); 1t s reeurn e llhﬂ Ahon dhis ¢ ha
between |G and 1.50 1 imes the extornal 1ul ulr‘"
T be tace openings of the pitog \l shll, 1 ! {
algned aa shown in Fyure & 0 howewer eht sl
wents of Lhe opening: are po ihie (e b v u

The Type 6 gtot tube shnii hove & K
Gevarmined ws outiined in ~ n 4 AR Al Vi
numbter shall be assiwned 1o the patot tube thas et
shall be permnancotly marks r engraved on ()

of the tube
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TRANSVERSE
TUBE AXIS
A B
FACE
OPENING
| PLANES .,
(a)
ASIDE PLANE
‘ NOTE:
LONGITUDINAL Dy A { 1050 < P<150D;
%
TUBE AXIS N 3 Pa~Pg

@

BSIDE PLANE

(0)

Figure 2-2. Properly constructed Type S pitot tube, shown
in. (a) end view: face opening planes perpendicular to trans-
verse axis: (b) top view; face opening planes parallel to lon-
gitudinal axis; (c) side view; both legs of equal length and
centerlines coincident, when viewed from both sides. Base-
lire coefficient values of 0.84 may be ass.gned to pitot tubes
constructed this way.
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vay . ::J
-/ ,.

./ l i
— ---- . *D@r—-——-
| ) '

| . (b)

LONGITUDINAL
TUBE AXIS Va

. Balrer)
& . | J.\ |
9 , R e
’ i frlror)
{e)

Figure 2.3. Types of face-opening misalignment that can result from field use or im-
proper construction of Type S pitot tubes. These will not affect the baseline value

of Cpls) 5o long as a end a2 < 109, f1 and P2<8°%2<032cm(1/8in.) andw <
0.08 cm (1/32in.) {citation 11 in Section 6).
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RULES AND REGULATIONS

PLANT

DATE RUNNO. ___
STACK DIAMETER OR DIMENSIONS, m(in)
BAROMETRIC PRESSURE, mm Hg (in. Hg)

CROSS SECTIONAL AREA, m2(f12) _ ____
OPERATORS
PITOT TUBEI.D.NO.

AVG. COEFFICIENT, Cp =

AST DATE CALIBRATED _ SCHEMATIC OF STACK
. y CROSS SECTION

- — Vel Hd_ 22 Stack Temperature P.

PL. No. mm {in) H0 . °C (°F) T, OK (°R) |mmMglinbig)| Vap

Averags

Figure 2.5, Velocit Y traverse data.

FEDERAL BEGISTER, VOL 427 NO 160—THURSDAY, AUGUST 18, 1977

41763



417614

4 Dasrmire the sk eas Aty malac
P somntomion (wormmes o [ Toresns Lhat an
us

LA
)2,

9 eIaT
Q.:'—'vlo'-(‘v.

e Ll

-]

L] Tb-:'.»

L e A O
L*—q Varlyir ..-bt

Nl te

@

ré\n

sd b e M

- e L}
boe i
V- -

it -

MO e

TS need

Litee In &7

P '_"' '5 4y ;; : :'“_“ e '\""“" f"”' .:h:‘ " ““" ,‘:"”‘.:'[‘;ET““', 412 Calibration Setup 1 the Type 8 pitot tuhe 13 to
nok be aaed i 18 fuls W0 8% aseriiiy " The W' { uthot smts TR Gt > b calibented. oue iag of the tute shall be peemanently
& sapelines slert (he basellue vwlue of tha Ty e M0rked A, and the othier, § Calilention shall be don
8 kit b te coeflictent (Caation o in Section 6), therelore 8 Dow system Laving the [ilowing essonts
r % L O ] 4 horwise & - Lascline coetlicient balures
‘

Nt 3 For proceesas (dimonnons 12

RULES AND REGULATIONS

‘At walght
L owane 2 ." and h) the bLase Woorening
«and Pa, Fignre 2 2b)
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noede and ot miway e nsed MALY ins
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1" P, st ,1_ ;... silsidde 11 ,a.(,,..w i hota the ey nent S pitol-nogeie, patotaaher
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415 helow \.v-—xmvnwcvln-"' sl
. Type 8 Pitat Tube Awemtdla During sanp's which §s constructed such that Lhe impasct piee
se A4 U rATe And velocily travarig, the isoiated Type B piiot tutw s 4, € Diane of the pitot tubw i3 velow the ent

Wl Wt 18 nosgie ses Flgure 240)

TYPESPITOY YUBE

X 2190 em (3/€in) FOR Dy » 1.3 ¢m (1/2 in)

SAMPLING NOZZLE

1

A. BOTTOM VIEW, SHOWING MINIMUM PITOT NOZZLE SEPARATION.

SAMPLING

PROBE

SAMPLING
NOZZLE

TYPES
PITOY TUBE

NOZZLE ENTRY
PLANE

SIDE VIEW. TOPREVENTPITOT TUBE
FROM INTERFERING WITH CAS FLOW
STREAMLINES APPROACHING THE
NOZZLE, THE IMPACT PRESSURE
OPENINS PLANE OF THE PITOT TULE
SHALL BE EVENWITH OR ABOVE THE
NOZZLE ENTRY PLANE.

N WY A

Figure 2.6. Proper pitot tube - sampling nozzle configuration to prevent
serodynamic interference; buttonhook -
and pitot opening aligned; Dy between 0.48 and 0.95 ¢cm (3/16 and
3/'8 in.).
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Wil 62em |
@in) |

THERMOCOUPLE ThHERMOCOUPLE

- T 2219 cem (34 in) B ae - =
& Oy TYPESPITOT TURE & TYPESPITOT TUBE
o oR

SAMPLE PROBE

SAMPLE PROBE

® e—

Figure 2.7. Proper thermocouple placement 1o prevent interference;
Dy between 0.48 and 0.95 ¢m (3/16 and 3/8 in )

e I D¢ TYPE S PITOT TUBE
N ,
Uit

SAMPLE PROBE [<t— Y 37,62 cm (2in) oo

Figure 2-8. Minimum pitot-sample probe separytion needed to prevent interference:
Dt between 0.48 and 0.95 ¢cm (3/16 and 3/8 in.).
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DATE:

“A" SIDE CALIBRATION
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Figure 2-9. Pitot tube calibrati
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ESTIMATED

SHEATH

BLOCKAGE
(%)

__l x W
DUCT AREA

41767

EXTERNAL 4
SHEATH
I

(b)

x 100

Figure 2-10. Projected area models for typical pitot tube assemblies.

418 Finld Use and Reonlibimtion
4161 Fied l
41611 When a Type B pitot tube (isolated tube or

amambly | is lu«‘l in the fieid, the o) ;-mp'm- ol jeng
muo {whetlier axugned or obtained Dy cal bmtior o shall
be used Lo perivrm velooity ealetistions. Por calilieatod
Type 8 pitot tubws Lo A side eoeficient stall be used
when the A mide of Lha tube taces Lie flow snd Lhe B side
eoeiliciont shall be used when Lie 1 side faene the tow,
altarnistively, the anithmelc savernge of the A and 1! side
eovilicient vaives may Le used, irrespiec Live of which ude
faoes the How
41612 When s probe asembly s used o sinple 8
el duet (12 W 3 in v dimineter ), thy probe sheath
sometimes blocks 8 sierifosot part of the duct crone-
aclion, esimng 8 aduclon 0 the ellsctive value of
Ty . Conmilt Citation 9 in Section € for detadis. Con-
ventional priot-amphing prote  assemblics are  not
pecomimendad for use In ducts heving inude dameters
emaller than 12 inches (Citation 10 0 Ssetin 6
4102 Heoalibration
41021 lsolated Pitot Tuben After ene h fisld e the
Pt Luie shall be carnluily ressminiied (o Lo ude gnd
and views If the pilol lwwe opctings are stll aligred
within the specifications bistrated in Fgwre 2 20r 2 5
1t ran bo geimnd Lhat the hasekine confMicwnt of the print
tnhe has not changed If however, Lthe tube b leen
damaged 1o the etient that 1L oo konger ronets Lhe spee
eations of Figuee 2 2 or 2 0, Whe duonaee shall eithar tw
rrpaired Lo restore peoper sligninent of the fise ojenings
o the Lutw shaldl be disemridod
410622 Titol Tube Asemblicn Aftes sach flold yse,
ehack the faee operung sbignment of the P Ul tube, m
In Borlion 41 621 also, t the inter 7t
spmoing® of the ansembily 1 (he int ronmponent qnvmn
hove not changed and the face upenig aligrment
aeceptalde, it oan e weamed Lhat the e flic o nl of Lthe
anrmbly has aot chaneed T the S opwoing aligs ment
18 no longer withiun Whe specificabone of Vigures 2.2 ar
2 4 eilhiet repuir Lie damare of topinee the l.-ml tulwe
(eattruting Lhe new assembily i vecraary the ey
eomponent spucines have chisnged  rostore le orig el
e s of recalibrste the assemnbly
42 Swandard pitot twhe (f applicalde) 118 siandard
Lot tube is uwed for the veiority Lrnvere, the tube shall
w onnsiruelel according Lo the cnteria of Bevtion 2 7 antd
chall e awirned & hasline aosflicirnt value of 09 If
sandard piiol tuhe s vavd ar jert of an ssembily,
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the tute shall be in an interferoncedree greanceinent
(Subject L0 Lhe hpprova. of the Adiyimstratorn)

43 Temporsture Alter each Deid use, eali-
brate dial thermomets id-flled Lwih thermom.
etars, thermocoulie-potentior vler syst u\l‘ and other
£RUE s al a temnpersiure o thon Joperoent of e sverage
Bhsate stack Lompwrnture  For tempersiures up o
4% C T61° F), use nnt ASTM nieroury-in-gine: referonce
thormometer, of eguivalent, &8 a relerence, alernot
eithar & relegence thermocoupie and poteniiamelor
cal.tratnd Ly NHE) or thermomettic ired peints, eg.,
18 Lath and lxuling wator corrected for tmrometric
prassure) may be nsed. Por Looperaineee sbove $05°
(761° ¥, use an N iSanlibrsted telorence tharmocon o
jutentometor systemn or an sliernaie refupence, sulject
10 ihe spprovel of the Ad: .

. during ealibention, the alcolitle teni pwralures meas
ured with the guuge being cslbrated and the rolorence
gouge axrre within 18 peroent, the temperatare duls
Luken n Lhe Leld shall be considered valid Otherw v,
the pollutant emission tedt shall either e ronsidered
Invaid of adjustments Of apgropnsie ) of the tast rosits
shall Le minde subiyect W the approval of the Administre
wor

44 Barometer Cualiborute 1!
8 mereury barotaeler

5 Oulrulaione

harometer e d against

Carry ot ralendations retniing A&t 1onet oo srten
dectingl (iuire begond that of the acgpeored data Round
ofl figures aftar o) vl uistion

$1 Namencatire

A = Cromaectongl ares of stack, mt (110
Boe= Watar vapor in the gas «tream (from Mothiod oo
Reference Methind 43 proportion by soiiae

€, Pitot tubo conflicient, 4 e usionioes
L

Ko = I'iRot tube convtant

m [ (go-mol
a4 G
4 07 = [

mm fg

5

(“K)mm i)
for the meteh vystem snd
" N -
8% 49 _f' (16 Th-meto ) Cin Mg "
e (“Hytm, H0)

for the Enelish systen
Mg Maisoulnr weight of siack 1-\1 dry bLosls ‘sne
Fiction 36 g g mole (GUAL mole
M, Malvoular weght of stuck gas, weot baals, g %-
maie (1L 1hmole)

e M =B+ 80P Eguaton 2 §

l Darametric prossure st meastiremont site, mm
¢ an lg)

o= stk static prossure, mm g (In. He)

Fy= Absolule stack gae pressuse, mm Hg Ga. Pg).

Equation 3 ¢
lard shsoiule prossare, 760 mm Hg (0 03

“Paat I,
Paa=Bar
in, Mg
Que= D11y volumetric stack gas Gow rate sorrected o
sundard oondilions, deem e fdmai/hr),
1, Btack temperniars, *C (°F)
4= Ausolute sinck iomperniure, *K (*R)

T3 44, for metrie Equaton 2.9
= 460 + , for English Equaton 2 8

T Brandned alohite temperature, 203°K ('».!‘ R)
tom Avorago stk gas velocity, miwee (
A - Veloeity head of suack :u s o (in II.O)
1,00 = Conversion lnctor. soo
180~ Moleorilar weight ol walar, gg-mole (b
moie)
)

L2 Average siack gas volocity

/ Tl .!I)
s

l;qunhun 2-9

v,= K O (Vap) ars v

A Average stk g dey volumotsie Now mite,

P,
(1 6O01 1 v, A ( ) )
fos 7.(--.) P.a
Fquation 2-10
6 Fullbgraph g
I Mok, L8 Moobanical Enginears’ ITaindbook. New
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Figure 3-2. Integrated gas sampling train,
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RULES AND REGULATIONS
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(it apptientide) from the Ner hakder Tlug the fniet to the
toest gttt or Clies bioider ) aed prall @ 890 amin (e g

R bower e sy b sed, proaodded thint
M st enees bed dairioe e test A Besdonpe Pt

on kA pnaorant GF Fhee av o sl cale or ooeed
A TERT R & v bess s gumee il de
W the ok v i vt the probe o 11
W Yiamn
<4 P L say g A st Al & S0 ne
e wmothein D peroeant of o aned tRle of e sien el £ Y
e Adpoanitrabot  For st oo, teeond the duln fe

vod prt Phe wanogpde st sheot show e §ogure 4 2

i

RULES AND REGULATIONS

senr rpling e halted Tak otherannraprgte rondiign 228 Taorfclie Lak mwte 100

st s b wmmpie prant, 4 loast clve Jare onch Bine ALOWRT o "L e
b teigs § it o0 b o
3t T o hogiv sangdivg foe rihe e Tetipnatthe o M \n
Aoty v gt Tomied Qi waty the pennp and o e et HE
LS L S w W the o e [rverw 1) T .y "
& Vi LT T R L U | it 8 Heoow
ogrdy af tioie Al nare e " sty sl to shuet P ogoren )
roptengeentyee of fesc 1200 A7 U ve Fistthe 8 des vid on 19
et SN wb uitrus
o ol Hug the ) P uant st the jienky win &n S e
ot bt ot or St the iy i e . 1 Yera

LA™ o "
Sort & b al the B unandst v a8 detibe ) 1 Fe thn o

vier 1o geoord L Ary gms teior red o w1 the tagir
pirg wodd eand ol ek sampling Baae e ree ol Rod shen

PLAN! N—— P
DCATION. e e

OFERATOR

DATE

RUN MO

AMBIENT TEMPERATURE

SAKOMETRIC PRESSURE .

PROBE LENCTH min)

SCHEMATIC OF STACK CROSS SECTION

1 4rgll »

) o

Rse mote enioeds the
eelihe Ll
e Bt v 8

the o ire
fALEe N Tagar 1IN
et nthe

- AA ) e date
Tt wroeniags,

Cowm g rmbouistiang,
& = Yeyond that of
s or Gl cee e

PRESSURE
DIFFERENTIAL METER GASSAMPLE TEMPERATURE
. ACRDSS READING ATDEY GASMETER
SAMPLING STACK ORIFICEMETER | cassampLe !
TRAVERSE POINT TimE TEMPLRATURE LM, VOLUME ) NLET OUTLET |
NUMBER (6 man o (°F) wmin ) W0 wd (nd) wl | OV, % (%) | (Ymgyyl °C (%F)

TEMPERATURE
OF GAS
LEAVING

CONDENSER OR

LAST IMMIRGER,
ac 1*9)

' P . T ' L
| { 1 |
| | 7 l
|
1 |

-

| | |
T0TAL ! Y “iw |
AVERALGE 1 ™ |
- | 1
Figure 8 2. Field moisture determination reference mettod
3
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RULES AND

WG ER
VoL UME
m
premmmemem= < - LR
FINAL
———— S
INITIAL P R
OIFTLRNCE

Figure 4 3 Aoaiytcol data relerence method

238 Nomendatine
Doaln; an ool waler &
the g <tream
My o« Madeouigr woght of wal
M CRERLR PR T O

by waluine

. IR0 gy-nmole

Po - Nlsoivite pressure (foe this mothod, same
as haar e eie petesstine | ot the dey g treder
w4l on, Me

= 4
Y g g
R hval gas constant, © @360
PR L K lor et e W

tardl Sbschile  prossnre, T8 nou e

men Mg In
wts wod 23 A s

g N bhaoley Jo fnr Baplish it
T = Absotute temgwtatiay Wt moter, KON
T g tanurd  phantute  Loagerating i
e K
Vg = lary i bt wwmsisrvd Ly dry gas mwler
dy i
AV e hrwe i ey gas volume speustted by

iy wa wher Bl v it
ot

Veaiva =iy g8 volitne thra

v I et duin

ol Ly the dew gas

wier rivctod Lo fued v hates
sy e
W oouinias ™ V¢ e of Waker ¥ay ! } varecie
tostaudard rovditng w i Ased
P of wialre vaiuf eolleoted dn silion
¥ rrevted W oM M w0 -~
!
Vs b v s ol eonide e waler, nd
] L L Vit fany of conddeng wiler
"
T gt plus
VRl 2 il plas
s tong
=2 ph i 1
frrmed

I)'b' ."’ -

=K, V=V,

here
K= 333 0" 0l fat etnie wrts
w0 10 3l for English gauts

.l Ty

Equution 4

233 Volume of waler vapor colecled 1 siliea gol

"'o' tawl) =

(W= W) KT e
Pnn"'

= Ky(W,~W,)

where
=0 00,338 n7 g bor metric units

w0 04718 10g for Faglish units
234 PBampie gas volume

Fauation ¢ 3

REGI" ATIONS

"n onl; ™ "a‘

(e}t Ta)
. Val's
'I’-

=k}

LETTURIETTINN B |
where
By o0 IR R He for poeteie it
w1708 Mo HIG Sor Booplish units

Note ~H the post-dest beak mle (Socton 2760 e
ey the shiowable rale, soret the viglue of Vg an
Eowvtin &8 s desorihedd n Seativg 6 3 of Moethund A

200 Mstire Content

et

. Vi

1 ’

se vorit 't Vi tary
Pagnntion 4 4

NI P sabonated o et are deapiet-daiden gas
Aremiiis, twn caleolationa of e muisture vonient of tie

Wk e shall e omdo, v using 8 value hased wpon
The sttt condit ons dses S fion 12 sod 8 oether
Lased tpeon the resilts of the nnpioger snniyos The
W or Of Lhese two valoes of 2., shadl Ye considered ror
TN |

200 Nerttemtion of constant seinpliog (ate. For ench
eovmend, determine the 8k o sleninte the
avernge Ml vilow for gny tiee dooreimegl e from
(he myerage by toone Bhan M geacon e pt testiits
sl Tt e tun

3 Aot M thad

The approxination et beed decibed Badow e

wisted) nidy o0 & > igksied o il s tiun 1 2)
I Apparatis

11 Violw Flaitdess sty gl tobing. sl ently
hente ! s it weler fensation aod equipped
Wittt A ey terthet st K or Nonted out sty K to res
wve particnbate ot A plok of glss wend itserted
it e end of the probe, 5 8 o le tury Hiker

112 Dupeogers Two midget sapingers, sah with
00 ol oo ity or e eRlent

C1 bew Bt e A roand &

te @4 o vondeng-

SR ek AR

Iy T Pl pawhed wiih new of e
geverated b do Juanesi Sl ons tygwe Sl gel tor
vyl desteonnt ) 1o gy e sauipie ga8 wnd W e
gt 1) Mad g

i Vaive Seedie valve, e regaiate thee s £a8
oo tat

s i Boeak e, digpiragin type OF pORVS
Losit, T bl sl gus saogile 1) wh the vt

Nl e 1y @i aneter, siiliviontiy ge-

chrte b pueare the sanph volany within 20, and
il stod over the raae of How raies and conditions
@ tualiy eneannts during swuphing

BAN Hate Meter. Rotameier. 10 wieasare the flow
e from O o 3 L poe 0 to 031 el

a0e Gradosted Cylinder 206wt

L1010 Daroweter. Mereur v, anerand. or other barom
eter. a8 doseribed e Sochion 1S above

3040 Vecuum Gauge A loast 760 mm Me (30 in
Hi) gauge, to be used for the sannling leak chock.

3.2 FProcedure

321 Piace exactly 5 mil distilicd water in ench im-
pinger. Assembile the ap tus without the prolw s
shown in Figure ¢ 4 Leak o' sk the traun by plactng &
wncuLn gauge st the it W the first impinger snd
drawing & vacuum of ot least 250 mm He (10 @, ),
plugging the outiet of the rotameter, aad then turmiog
off the pump  The vacnum sholl remam constant for st
el one minute. Useefully release the sacuiimn gauge
Iuefore unpluggiig the rotasneter end
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HEATED PROBE SILICA GEL TUSE RATE MCTER
VAL VE .
FILTER
{GL ASS WOOL) I po e
ICE BATH —o%
DRY GAS
METER
| \,
MIDGE IMPINGERS PULP
Figure 4 4. Noisture sampling train - gpproximation method.
LOCATION COMMENTS
TEST
DATE
OPERATOR
BAROMETRIC PRESSURE
GAS VOLUME THROUGH
METER, (Vm), RATE METER SETTING METER TEMPERATURE,
CLOCK TIME m3 (1t3) m3/min. (13/min.) °C (°F)

Figure 4-5. Field moisture determination - approximation method.
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322 Connect the probw, fusert it into the stack and
e wt 8 eonstunt rate of 3 ipm (0.071 efm). Conbinue
sampling until the ¢ meter registers ahout 3
liters (1.1 11%) or untii visthie Hguid droplets sre enrricd
over from the (irst Impinger o the second  Jaecord
tempernt ure, e and dry gas meior readings se
Tequired by F:m 5

A28 Afier coliceting the smple, sombine the oon.
tenis of the Lwo imp. ogers and mrssare the volume (o the
nearsst 0.5 m)

13 Caleulstions The epleuintion method presentod (s

L0 estimate the moisture in the stuck gus,
thervfore, other dats. which are o1ily neerssary for ac
Curate maoisture detrrminations, sre not enliecied. The
following equation: adequately e:timmie the mnistire
santent, for ihe purpose of determiiing okimelic sai-
Plirg ruie settings

331 Nomenciatyrs

Boa= Appaonimate proportion, by wolume, of
WALer ¥apor in (he gas sirewn losving the
seeond ww punger 0025
BoowWater vagor in the gus stream, proporion by
volume
M.wMolreuisr weight of wuter, ‘A0 £/ mole
R0 "0 mole)
FPaw Absoluts prassure (for this method, same as
Larometric pressure; &t thie dey K48 metor
FPug=Sandard absolute pros-ure, 760 mum g
(292 in Hg
B=ldenl gas consiant, 009238 (mm Hg) ()
Emoles VK for metrie unite and 21K
Gn, Hg) i ibmole, (L) for English

T'e= Absolute Lemmpersture 8t moter *K (*R)
Twe=Standard alsoiute terijwrature, 24° K
18 13
Vim Final wolume of impinger contents m)
Vs Initial voicme of impinesr sontesis m
VawDry pus volutne theamsed | y dry gas meter,
demn (def
Veaiuar= Dry pas volume measirend Ly dry gas moter
mm” -, W slanderd  conditions,  dsem
.
Veitugr=Volume of water sapos eo-de rised . oortoctod
1o standard eanditions scon (sef

Samblensiiy ot water, UBm. ¢ w0 SU201 Th ml
332 Volume of water SADOE Cuilected

Vo=V KT,
oy T

=KV, =V,

"-'s

Fgnation 4-5

where
KOs ml ') t * mirteie g «
=005 il for FhEh v

\ 323 Gus volume
- e 55 T
Vewe=ve(22) (72)
V. P
Kol
- ’ 7. -~
Equation 4-6
where:
&y=0 388 *K i Yz for metrle unins
. ®IT6 " Ran Mg tor Faglish urns

304 Approximaie molsture content,

By gyt

Ves? Ve
-t 4(0.025)
v et V-udt o

Equation 4-7
4 Juliration

4.1 For the rebrenen methiod, ealibrate cquipment sa
Apecitied in the foliowing seetions of Meghod & bection 8.3
(retering system ), Feciion $8 (lringwraiure iy
and Kection 8.7 (barameter). The rwomm«nnd.rm
check of the metering system (Sectian 50 of Method &)
8140 Bigrlies 10 the referenoe niethnd . For the Approxims.
tion method, Qw the proceduses ouslined in beviion b 1)
of Method 6 10 enliitnie the me ering system, and (he

procedire of Meitiod 8, Bection 5.7 to 2ulibrnte the
emvier.

5. Ribliography

1. Alr Pollution Fngineering Manel (Socond Edition)
Danielsn, J A, (ed.) U 5 Environmnental Frotection
Apency, Office of Alr Qualit I Pianning and ~iandards.
'lu;ouch Trinngle Fark, N Publication No. AV 0.
uTa.

Z Devorkin Moward, et al. Air Pollution Souree Test.
ing Manual. A Pellution Control Lusteict, Los Angoles,
Calil, Noveniber, 1563

A Methods for Determiination of Velovity, Volume,
Dhust and Mist Content of Gases. Westers, Precipitation
Division of Juy Manutsewuring Co., Los Angeies, Unlil.
Bulieuin W1 50 1y,

METHOD S 1IETERMINATION OF PARTICUT A TY Esrssions
FROM BTaTionany Botrces

L Principle and A pplicaditity

L1 Prnciple. Partioulate matier is withdrawn [
Kinetivally from the source and eolie od on & riem
Bihet lilter muuntained st o temiperature in the tange of
JO£40 O LR 25° F) or sich other Lemperatiure aa
simcilied by an spplicalie subipert of the standurds or
Miweved Ly the Admuaystrstor, U S Enviranmenin
Frolecucn Agency, 1or 8 particuine applicatior., The
particuiaie misss, whioh ineludes any matenal that
condonses 8t of elove the filtration eniperatire, 18
Getermiped gravimoingally - removal of diweombined
water

12 Apnlieability This method is apphentie for the
Aeterriinaiion of pirbcsiate enasmions fiow Satwnney
30U s

2 Apperaius

21 Bamuling Train. A schematic of sampding
fracn used o0 this sncthod s shown in Fwgure 5 1. Com
plcte eonstraction dotiils are given n APTH vt
(Litation 2 in Seation 71, commorasl 1nodets ol thhs
i e abso svailabile. For ehanges trom AT sy
aec) for allowabie modilications of the train shown in
Figure 6.1, soe the following sibisections

The onerating and mantenanes procvdures for the
sampiiog *an are daseribied in A PT 1D -0576 (Ciation 3
in Section Hinee correct usage (8 important in obhtaimn-
w valid resc i, all users should read A PT 10078 and

opt she opermting and Inginionance procedires ont-
Unod In it, unicss otherwise spweiliod hervin. The sam-
PUng i consints of the ollowing com poreuis
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TEMPERATURE SENSOR

y

- PROEE

PITOT TUBE

TEMPERATURE
SENSOR

1777

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED
BY AN EQUIVALENT CONDENSER

HEATED AREA

REVERSE TYPE
PITOT TUBE | ]

PITOT MANOMETER

——

FILTERHOLDER

THERMOMETER

THERMOMETER

CHECK
VALVE

VACUUM
LINE

IMPINGERS

7\
{

NRIFICE ‘P

&

THERMOMETERS [\

11 Probe Norrle Siaindess stee! 1316) or glass w1d
arp, aperad lesdig edee. The sorie of Wwier s
b <A aud ihe Wwr snall be oo the outsde 1 jeserve
8 consiant internal diameter The protile nosele shal) e
o the bUlon Look Of elbow design, Uilews Otherw o
specified by e Adiunsirator. 1} made of swaunies
Plaw! Lthe noszie ehall tw soualructed from seamiese 1Ll
ing. ilier materialy of construclion may be used, sulject
0 e approve of the Adninstraion
A rnnge of BOTEie Sides s bis [of 0K netie s pling
id e avaiinble. ep OB w1 e W by in )~
o il higher volume sumipling e i@ are wed
o dis ey (1)) poeries 0 inererments of U6 em
e 0 b Fach nostie shinll e enlirnted acowrdif W
e procedures outhued (& section &

. Prote Liner, Doroslicate or nusrie ¢iass tubng
Wilh 8 henling & yalemm capmile of MR wTune 8 ges -
wrsiure at e es it end during sstpling of (el o
2484 25° F1 or much olher winperaliare ss spec ied by
an spplicabue subpart of the swandards or approved by
the Administrator for & particular anpieation (The
Lealer INAY 0L L0 Operate the cquipmen’ &1 & W ersture
Jower than Lhst specifiied | Sinee the setinal tom pwrstire
Ot Lhe onitlet of the prote 18 noL usuny Mo tared dun g
s pling, protws construcied secording W AT 1 <6l
and utiliting the ealibestion eurves of AP7T 130076 (or
ealiheatad mocording 80 the precrdure oullined in

AT D O8T6 will e conmidered aeer|Aatie
Fither borsiliez 1e of quana glas probe ners may be
Qe JOT SLACK LMPerni Ut Up Lo ot ANF C SaF §)
guarie liners shill be tsed ior emperniires leiween 48
and S8F C e oand L8 ¥ Both Lypms 0! iners may
be wwd ot Ligher 1empmmtiine than e fimd for diort
riods of Lhne, subject W0 Lhe approve of the Adminis
tor. The soltaning tempmrniure W Lorou.cae &
NP C (LN Ko, and for querts o s L8850 0782 F)
Wirniever Pracini, every eflor shouii be miside W0 0
botosiheate oF quarnis plas probe ner A Leruslieely
mels hners (0 F | SI0 SUR ess sleel Lheoosoy 82507 af sther
BOFTURIGN TEALSTANL IMeis L teie of et uling sy
be wed, subjer . W the spprovs of (he Adnune irator
JEE e Tube Typw o descr tam! o Sectinn 21
of Method o, or oiher device spproved by L Adnonis
trmtor The poton tutw tmil be siweted W e prots G
Alown 1D Figure il 1o alow sonsiant man oanng o the
smck ene velocity The aipmt Gugh placiite) openng

onon o trath names of spev e prodoct dees not
tile endorserend by the Envitunnwenial | rolee
Y

7__—.._...
DRY GASMETER

) -
AR TIGHT
PUMP

) BY PASS VALVE

ICE BATH

VACUUM
CAUGE

MAIN VALVE

Figure § 1. Particulate sampling train,

plane o the pitot tube shal' be even with or nhove the
utlie cutry piane (e Mool 1ok gure 61 during
The Type & jutat Libe nesemnhiy shall have 8

» ucent, dalermined s outiined i Bection ¢ of

Mottt 2
23 [ %erentin. Prawsure Gsuge locined manam.
ar 0r &0 Seenl dov iw - seribedd 1 BeLion

2ol Methiodd 1 One manometer s w!! be used or viority
hesd (ap) radings, snd e olber o orifios diflerantis
presurn redungs

Z14 Fuwer Hotder. Borosilicate ginm, with & glam
oL Liter sapport and & sucone rubber gaskel Other
mstenals o consiruction ‘eg.. “Luniess steel, Tollan

Ming may be wel sulgeet o approvni of the AY
minsirwior The bouter design <hall prowide g positive
SR w0 kg e ot Lhe ot et £ Wroung Lhe ey
The Bolder «huil be attched anruc-diaiely ot bhe outiot
ol the prote (or cygione, || wsed
2006 F e Heating Fysiem
earmble of mauntaining 8 teo persiure around Lhe fiter
haider durng smpliog o (AR 20° F), or
such other ompmmsiury a2 sjw 4 Dy nn appuoabie
subpart of Lhe standards or s vod by the Adimdeos
bratne for s pmrticuier appbieauon Allermatively  the
temier miay upt Lo opwerale Lhe og 8L W Lo et
lower than thal speciivsl A L jeratuce guuge enpubis
of memsuring Sernpermiare 1o » I H B C e P shall
b instalind 50 Lthat the tempwraiare wrouned the filter
holder can tw pogulnt of acd moo Lared during b ng
Vraung sy trms othor thaa the one shown i AT L~
WA tuay e used
217 Cundenger. The nliowiag svstom shall be yeed
W determpine the Ll i ¥Four
L conneeing .
FAass BRI o By y stantlar legh e LIRSl
bidings L hest Lhurd wesd et g

Any heating sysiem

[ LESPY |

bueg Smith e Lhed by replacing
yWIE LY em 40 g Li) gine g wiliug 4
1 ¥, ron the ¢ 1 Huk The
il or Shiall b W HgER S il
with the siandard L Mditu OF | g Hexibide
oo Lons et weer by iy f CPRT T T T
ORher Chunes 2 lasn, or 05 Tt w e ie B 1 T
the fidier hoidet do the condenser! mny b ol siibeoy
W the apgroval of the Adm, steglet 1) il
seond inoeoers sho nlan Y )
waler (> Lo 4 L5 W o TR0 O Ay sl Athe
fourth shin sin & Eaown Wil of sihea g or
Sy anL deleennt A Lo cLor chpabine uf sy

ing terpwratee within 15 T 2 P oshall e pinesd
81 LG8 ontht of the teurtd gnpluger for monilonog
P o

Heruntively any smsterr that eonis (he sample gas
Strvam and sllows mossuremiss, of the water condon v

Bud mosture waxing the sondenser
Ponbor 1 g miny e usad sulpeet w0 ihe approval of the
Adiniuisteator Accerialie weans wre W0 moemsure Lhe
fondensed waier siiher gravineincally of volumerically
And Lo mensure thy moisture eving the candenser by
(O monitoarng the tempersture and pressiure at Lhe
el ol (he condenser and asung Ualton’s isw of parual
Prossures or () gassg Lhe Al pie gas diremm (hrough
8 tared siien gel (or Mpiesent desterant) trap Wil
euil ganes kvl bolow 0F U
Lhe woaght gal
I msans ot

eoch Lo within

W ¥F) aud delerminiog

than silles g+! are used to determine
the amount nostare ivar ng (he sondense, 1 8
teenmiey hat siuee gl or squwalent) still o
used beiween (he cundensr ayvtem and pump o prevent
mosiure condensalion o the pump and melenng deviem
and 1o avoid the nevd 10 Make carractions Ior wosture (o
the metered volume

Nott <4 determination of the jarticulate matter
eulleered 1o the inip % s dered o0 sddibion W mots
Lare enntent, (he ngaager sy stem deseribed slove shall
be used withou moedifcosiion lutividus Slstes of
COLLIDl wREnC e feqiiting  Lhie nformmtion shall be
Contetted A8 10 (e samp e recovery and Aoalysis ol the
Hinienger content

UK Meteriag Eyvsiem Vefuum gauge,  lemd ree
P thetimometans capsl ¢ 00 Measunnag Lrmpwrsiure
fowithin 170 S 101 A0y gas meter capmbie 01 msksuring
yolu 1o within Joiereent . and related - Preey -

shuwn 11 Figur
PR R
bluetie g «

LHher meter g systeme cajmble of
samipling rtes wthin U perrcit O 0
Wtorin ing Saf solume o within 2
S Imay - the appruse! o the
A ustrator. When the mstepinp eystem ¢ used in
Eium ton with & § tute (he sysiem chall snsble
Bk ik Lir et
Ramliog irs i

e red, aubiewt o

Fmetering sysiems designed e
Higher Now rles than that deser g oo APT DS or
AT PO ey e usd frovided thet (he sgpecilice
Lians o the meithed are et
S0 Baronioner Mercgry anertsd or other tarome ey
eapelidn wlomearuting slinoe pherie prvesure W0 oithin
mn Hg b e M bnonmny e, Lhe laromeing
roathing may b Shlaloe! lros s pearby nntional west he
Mgl st 0owh D e Lhe sebon Yeiue (which @

FEDERAL REGISTER, VOL. 42, NO. 160-—THURSDAY, AUGUST 18, 1977



u

4778

the sttt Wigaetfie presisire s shsll be requested and
ati sdjustmont for elesstiog @ifforences betweern the
b SLARION waved sl Doint shill be Applied at e

of ment 2§ o Mg @1 in g per Wom 100 i

ting (nepegsn nr vicd wnea lor et ating duer s
10 Gigs Doty Betermination Eauiprent
peratirE sersor Wil (FRSIITe ReES, ar doserited
Sections 28 weat 2 Mot 2, and gus analyeer
o eerssnry g dosor toedd 10 Method 3 The tempwrstre
wusnr shall, preleranily, be petRnently st hed (0

18 Hwed aunt g areln,
Weyoid the leading
nit bt any metel

wigchad st prior
{the temmpersiurm

the petot Lindee GF sl il e

wiich thet the tip ol the s ngar sute
edee af the probwe <henih and diw
Alternnl vely the seiisid INKY ()
o e Ahe held N ore however, Lhat

aegisar v atips tedan Lhe be 1. the sensoe L e pomoed
e gt interferpnir froe SPERLECIDETT WILH rragect Lo the
Pygw S Prot Ll G s e Method 2, Figume 2 73
A B 1 alteral v {adn i ol pet nee thsh
| gerontit 4t the Bvecrme Belo iy Bk frevroey 1o e
sntresibuaredd, Alie ot peratioe gt fawd it te attm hed
to the probie ar prnt 4 she Tl aiteruative is sutject
Lo Lhe appirove. of the A (rwior

22 Sampie Homwery ihe jolbowing Hems ore
needrd

221 Peodwbiner gt Probe Moggie Broaghes Nylon

bristie hrushes with stanies steel wire hwhdies The
protw Levsh stilil Heve extenmnns tel wast 8 ong @
the probtm of stetiess Seel Soyban, Tetlon, of st larty
inert matenial The Lroshies shsil e properly sigid wnd
shapwd 10 hrush ont the probe lioer Al o w

222 Wash Dotties—1 we L! s wesh hotth are
peon thended  polysihyiene wnsh hatlies miny be nsed
8 the opten of the 1extee 1L 5 foning indded Lhst & otole
not be sured i g yothyome Dolties for louger than s
maonth

243 Gilass Sample

Buorape Cottaimeny Chemioaily
siant. Dol lioste gino hothies for ettt washes,
Yeni oF (K mi & rew oy linees sha either be sibbwe

e ked Tefion of sha. be consirie ted s 0 Lo e leak dree

and reestant o cheniosl sl ¥ Ny scetone (Narrow

motth ¢ e ot iss have teen foratd €0 e ane prone o

jeaknge Alterhgl ¥ polyrihywne botties LAy be
used

924 FPetri Disks For Llter smmpies, giRes or itk
sthyirte, Uniess O1hePa s spwoed by the Adimain
trmlor

9 girpdimied Cylodler ar A vr Dawtor To meks
nre condense] water fo W A
cylinders «hal Have s Vi
Mot ints Gy b o oee W
penrvil U of inss A o e
use here A n Se b d '

226 Plasty Sorsg niw
W storr SR e

27 Fuue! and Volueman To aid in

wikfer nf 40 nge 10 ner el teoessary i slics

T A R A B

4 1% Funnel Loss of v {1 wd wn e
reoONeTY

28 Analys s Forsnsly t g 18
needod

aat Glas Wephing Dot

232 Davicint

23 Anaiytrn. Dalaoe To uwavier -

g

u14 Balawe Tomeasure o within 57

235 Deaker 2400

g a8 Hygrometer To mensure the oeiptive
of the Iaborstory e wiranm ni

937 Tempwiatipre Loaie 1 ekl '

ture of Lhie Jaboraiars ens
8 Kengruts

a1 Bawplow W t ‘
fuliow s

311 Fihere Glaw fep fisers, witheu!
Binder. estitipting st teast #1105 et el
percent plnetruionl on O rn o }
onoke particies The ler ooy tost 8t
dircted in seeordanes with AS M :
FoNG 71 Test data from the Supgiief & ¢
program are siificiont Lir this puirjees

212 Siies el lieheating fype, * L 16 mesh I
proviousiy usod dry @ $30F O el F) for 2 hotirs. New
silica gl toey e e a8 peedia 1 Atieriia! ively, oitier
types of desicca eivaiont ar Detier! iRy be wnl,
oot Lo the apt fovid of the Adw sratar

413 Watar By Rl sis f L nentera! caught i
fhe sIpineers s T L it it water shiall be use
Ran Manks poor Lo Lol o it 4 ligh bia
PITTE Lo i A LS

$14 Crashied ler

A8 Brpwo & toreer Acninnd bisiiit 7, hent sinlde
silicone greass L ’ i operreauly M SO On Sy
pevtars wilh Toeflan sleves, o SR IAr, Gy s Altersn
tively, Ot Lypes of sl s Frrgse | Wy hoe tsert, Sub
e U of the Ad Leaior

32 Pampe Hevovery Arota rener ot grn Ao €HANL
o r Ige, sn Plass ot letig seqnie | Arntons
peren Tvrdal CONERLRES geartiily Dnd & lghoreondnd Lehae 3
sl shion d et b e Rapet . mApTees A nafit
povione Lo K Boiibes fron vootal poutbaners. L
arctone biatihs shiad he mu pe r 4o fitd aese nud only
seotonm with juw Bisuk vaiues <P NN gy shull b
wseed I e esn Shali n bonnk waloe of ptraten T 1

it of the wehil of st naed e sgtorac e 1 oo

Lhe sarpie weighil
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RULES AND REGULATIONS

21 Analysis Two reagruts are roquired for Ahe analy-

L

211 Acetons Same aa 37

147 Deseeant Anhydrous ealeiim sulfeie, indient:
Ing tame Alter atively other types of desiceants may be
wsed, subiset to Lhe approvel of the Admanisingor

4 Ivoecture

&) Lampling. The compleniy of this et hod I8 surh
that, ir order 1o ohbsin relial o results, Lesters shonhl bo
teminedd and evpeneneed with the o8 proe o

&11 Drotest Upeparaion. Al the conponents shall
he mis rordd ol cabibrated according o the pracedure
Aot in APTL (676, uriess aLherwise n.m-m«-d
horet

o of siticagel insir-tight

o Mg ot

ners t nearost 05 g Mecnrd the totiat weght of
r A ] plos eutitwiner, aon el pOBEAET. AR Bl

se e sitws gl nesl ot e prewe whed, bt
e wrighel dirstiy (n aE janger or sanpding

pet gulor A6 traies asnend!y
& e wistmlly aEmiost gl for irregatlininios sud
Aas s e panhinie irnks Label nliers of the progus Gnmeter
o the ek siile near the sdee using numhering s hine
ik As an allernslive inhel the shapgang cottalners
s o plastic petn dishies) nnd knego the Bitees in Lhese

eontaiiore B B funes eagspl during e pling st
weighnw .
18 sié the filters Bt D2 50° € R4 Froand

Arrihies ! pressure for at deast A bisiry and weigh st e

coryet of AL WAL & howrs L0 8 constant wrght, '
<D A o chngs from provinous woghing revord sesnits
w the rowt G0 me Tharone each weighing the Diter
pigat ot e esposed L0 e lahorsiony atenosphers for 8
petond TroNter g & minutes snd B relat e hoinadiny
ahawe . AMteromtively (unlesn other wise speci
fierd by Dy Adunpidirstor), the Riters ey be cwen
Aried & 1057 € 42A4F F) fue 2 10 & hours despeonted for 2
Bors. and weighed  Provedures other than those de-
soeribed Wb aerpunt foe erintive haendity effocts sy
be us siglipoet S0 Ui BOPIOYal of the Adnrinsiralo
$1 0 TPrelitinagy Deternutistions Beiect Lhe s
phing itl the am vurnher of sampling g

o to Met o 1 or ns e o by the Administey
P e L SIACH pareesure 1emperntuee and the
Velae ity nig Merbuad 2,10 I8 reenaaned OO

bbb e gt Snwa (xee Mithindd €, B8
" ¥ e Ve e AUTe content
. 1 Sherd 4 ur Lh BHCEHAl ves for
I 1k il st unphing ¢ stk
| Lamw dr Uiny weldht e
Rt i 1o of pvegrated Afrtbod 3
orpihat g elorine Lhit
4 N g stiml! YF takrn S W i
aod Ty tha W L i! e & W
wnipie m
3 w0 Tl (PPN | ranr 6fvelaeity homds
ek IR net ! gt YRR TR
prder =) prhieg rates Dornagt the
fun, g0 f o Fosurre fht (e
I Tt A BT T Y Yowwe s Bt e PRIES
ol W ¥ ' DRERE PR S8 ) v meviann &2 ¢f Slethe
K yigube heee { b bt bosin s ot
adl i i L b iafee Wk
o frot oy fow ol Ahe LGk L
e w1t uf
t 8 tolnl sompog 1one reenter than or egusl to
WLIT el Sl wal 1 the desl
seew for Ahe speviiio indunry sudh thet th e
B Liree tier poknt 16 Tt s th 1 fUr soine
L BT Y AL e Sle 1oy th rstiniar)
Tttt e tee Tk b dd L et
al WAl vl the £ rord ot 0 sotsl g
Ve p Thie (ETer o Dl ok e e prraecisiale
A ng t
povon g Vit the AiEmibet of HGries SRy
"y praiit e an PEUSER L 1Y AT PR U
Pate ¥ Lo iy kregnig oot
sty frgimsihoens # g . balch Syvica L tiay te
pocasaary 10 saang fur Atsatter Liones Bl L
pranis and o it ami pas mergae Vv
he s e dinnrredior 8 BVl
b 0!
416 Preparation of Coliertin Traen U
P Birvd et g ol the sampliog tral |

Gpeen s Whers CORIRnNIATt A0 el e ur eoenred gt
acariably B unt Amphng s abont tn hogs
{wster 1 v bof thie HITSL AWO Lingnigeers,
Nyt ety and transder Ao
g of prowpigtied s gel Do s
gor Mare siliog gl tiny be
der Wy enanire ANDt IS et

v W
she fourth 1
§ are shonid be
tenied s

€ artisd o0t [run the papineer dorog
L Lhe el (A Cean PIRee for lnter
s vory Arenntively, the svight of
i ner any e deternnned o Lw
1o d

i e dipeeable suggical eloves,
plaw G weigled Silter b Lie
it b that Ibtee je progeiely e
] thie pavke U et oy praced o oW Ao provent the
i s Atreahic TEan o rounvening the filter Check
Lo Lt for te FUTEE'S iy i coopieted

Wt s L « mre sl anatall the selected nordie
i 6 Vilen A g Wil sk wiiperal ures are
s thuts Bl € Caaf atil @ Lo strinie pnebel
.l [ L LI L AVT 0L ot

details Othor st ting systems ing cither 16 staln
s steal or Tellon ferritles nay be el When metal
Liners are sed (nstall the ncezie us sbove or Ly & inak-
froe direct tuechnudonl connectian Mark the probe with
heat resplant (ape of Ly Some other metld to devntan
the proper distasee o the <teck of duet for each sain
plie et
Bt up the tran we in Fagare -1, using (i necessary)
& very light ront ol ilieone krense on sl ground glas
Joints, grensing only the oteter portion (see A (A ¥ L
w svond possihibty of contunnation by the sihice
grease Filjoct to the apnenval of the Adiniastrator o
ma Cvelone may e used hetween thn protw and Lilter
der when tha totul partuokate rate Noas expwcted 1o
excerd W g of When waler dropriets Bee jaesent i the
sk g
§ Qe orshed e aronnd the apengers
414 Lokt heok Vepediiees
A1t Protest LankCheck A proted [T ST WL
recommended, Lut not ereprired L S Lestor apis o
eaturt the veetest boak o hec, the foliow ing procediem
shatl by sedd
Alter the sutiphng trom has Leen asse nibiled, turn on
wrd et Lhe fiter spd prote beating systems at the decired
aperating temperatures Alloy time for the ternperat ures
1o stallige Ha Vitan A O-ring of Other ieal lree connees
tion s aed 10 e bhing A protw notzle 1o the probe
st lenk-check the tran st oo e pling site by plug-
ging the noetle snd prlling & st non Hg 6w He)
v
NOTE = A Jower VACHIM 1oy be ased, provided that
{1 18 ot exceeded during the teat
f Bt aebestos string is used, do fot connect the probe
1o the train during the Jonk check  Tostead, Jeak-chieck
the traimn by fiest plngeine the inet W the (Ter holder
eyclote, o o gdesbie and pulling a 380 mm Mg (1han
Yig varunm e Note v tedintely atove) T hen con-
et the probe 10 the tran i eak cheok 8t wbont &
o big (Lin Mg vacuin witornitively  the probe niay
be Jeakcheoked with the reot of the sampling tesin, (o
one steg at 0 s Mg B Mg waooum  Loskske
Tatos i eacess of 4 pereent of the average ssinpling taie

or O ANET Y (002 e whichever s less, are
unwe rz' able
T hie followirg ol chrek instroctions tor the sampling

teain dessribed 10 A VT DG and AT D-WARE sy bo

bielp il start the puainp with hypuss vaive fuily open
and roprse adjist vaive wmpletely clowd artially
apen The course @ valve wind siowly close Bhe Ly pas

sitamn e ron e 100 S0l reverse
dirertion of bypmss yalve Lhis will eause water o bk
ugs ante Lhe s nobder 1T the desived viwunn o ex.
coeded, ert ier briks ook 8t this igher Yaciuts o end
the Jeak chek we stiown below wid Sart prer

W hen the ek ! 2ol is compleied, Lrst sow 'y tRImove
e pilug from Lhe ket 18 Ahe jauie flter holder, or
: andd s oaediely tarn ottt

VRIS the desired Yae

yol il nhike
o artiege, T iy oty vents the mater i She s
frirn Nwting bore o B0k @ ard e the fittee hlder e

sibiesn ped Tram bebog estiraie il e Bward anta the Lhard
Biunger

184 Lauh twoke Duning Bamgile Run M during
the samphng v L compotient (e, ilter asen bly
or piger . chne pe Dol onies neresary ., & leak « heok
sholl e runducted (niteatitnly befure Lhe chatge 8
yade The leak-«herk shull L done acvneding to the
provediite Gritlned 1n Be it 4.1 4 | atove, except that
$0 stinad b o A Fa s B 30 uf RTeater Lhat the
wastmum walte revorded up to thit et it Ahe test
A the laak age rale s foand to be no gr. . ef Sl o N
ks 40,08 v ur @ pereent ol the averuge sam g
rate (Whichever - leas | the festils wre mereptable and
Ho sorrection vt need 16 he appiied £ Ehe totsl volume
ol dey pie metered o however B hghes leakuge Tate
bu Bbtiomt, the tester shidl either record the loakige
£t g i b reevt Ghe stpgie ¥uinnie e show ) 1
Eocdm 6boal 1l method, or shail voud the samphing
run

provmeditely
are optiial o dacl oak checas are datie, the pro
outhied (1 Sction 4 141 above shall be et
2.0 Postiesi LeakAhierk A lvas b b s manda
tory &l the soneliuion of carts sampling run. The leak-
chock shall e dotie 10 Areordaies with the provedires
outhined i Aection 4 141, escept that it shadl e sun
Autren at B vaennen sl 10 or greise ahan the murd
miin alge reaehied donring the saphng rin M ohe
fooek e it o donnd 1o e o tvater Lhoan O 0N mPrain
W el o & perrent of the sverge sninphiog ree
fw b C e 1, the resulin ann merentabie and oo
eorree Lt ) b applied o the okl wolune of dry pis
mrtered 30 howewer, o Bigher leabage tate 8 obtained,
hi gester sl ¢ (0 her reoun the irakape rute wnd oorreet
e satipie Yolinme as Show in Sowiom 6.3 0f s iovthod,
or shinil srad the ampling fun

a1 Partuubate  Tresin  Oferstion Puring  the
s‘_nl"'lvhf Pt MR S0 ket smnplig feie
(wigtsin 10 pereeal of GPun isokinetic e otherwise
sjewilindl by e Admacirnior o and B eagpeeraiune
wruind the Hver of L2 14 C (24M 4 257 Y, on such other
o (et ore o spwwiiied by an APy cabile g of e
o1 ks or appeoved by the Adroiiearater

For et put . tecond the dits s tpired o m Dot heat
wriehs e hie one Showh o Figure b 2 e wtire W teeord the
st Ay £as meter reading Hoeord (e dry pas melar
rendinge st Lhe begintong andd end of anch sInpling Lme
Lo potiest . when chsnges an low reum s made tebore
s alter euels wak cheek, wud s lien sanpling i haiteds

drer comiponent chatges, leak chee ks

dure
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Teke ather roadings
Al ench sample peoant

I afdjustmenis 0 lew raie

e 10 vibrations and terspwraiune chuiiges
e ehecks Buring (he trgveise

nired by Figyute 5-2 8t lons! onee

ring sach Lime increment and
A1t onsl peadings when signifeant ehanges (30 poresnt
Wnoin velcity hend tewdings) necessitete sddi-
aval and gere the
smeter. Racgie the manoteter lovel and torn ey

ke

RULES AND REGULATIONS

Moan the parthales prior o the taet o to minimite
the chance of smpling deposited material. To bein
smmpling remove the notele cap, verify thst the Niter
and probe haating sFSIsnA are U W0 Winjersture
that the pitol tulm aid prote wre properly et tioned
Fosithon the nortie ki Lhe liest traver @ poiid with the Lup
pointing directly (010 the gae straarn. [ odiately stark
the pump whjst the flow W tsokinetie conditions
Nomogrs; he are avuinbie, ek aid in the taj) 1 adjusy

41779

weant of the akinalle smmpling e withoul stcassive
ompuiatong 1 hem nomogte s st desguad for use
when the T ype & priot tutw oeffic et 3 0 K2 000, and
the stars s = wivalnt density ey molecular weight)
Beus W Sad AFTD 007K Jein s the proeadure for
using we oo agrephs 1 C, ol Me e outside thy
sbove stalnd sigae 09 Not Uee the "o ogrsnhe uliess
Sirupriate $0ons s (a0 T o s ol T are taken
WG pnsale fo the Jevini.ons

PLANT AMBIENT TEMPERATURE -
LOCATION BAROMETRIC PRESSURE
OPERATOR ASSUMED MDISTURE
OATE PROBE LENGTH m (1)
RUNNO T NO2ZLEIDENTIEICATIONND
SAMPLEROXND AVERAGE CALIZRATEL NOZZLE DIAMETER om i)
METER BOX NO R PROBE HEATER SETTING
METER AMg LEAK RATE, m)/min.(cfn)
€ FACTOR - PROSE LINER MATERIAL
PITUT TUBE COEFFICIENT, C; IIPPRT P S P et STATIC PRESSURE, m= #g [, Mgl
FILTER ND i
PRESSURE
DIFFERENTIAL ——
- AChoss GAS SAUPLE TEWPERL T URE Us GAS
€ VELOCITY ORI#ICE AT DRY GA; METE® LEAVING
savPLinG | vacuum | tewpiratone] et MR GAS SAWALE {EILTER MOLDER £OnOENSER OR
TRAVERSE POINY TiME mm Hg (Tgl (&rg). mm 10 VOLUME LET [« WL ¢ § TEWERATURE | LAST MPINGER,
NUMBER @' mn. fin. Mgl oc(®) [mwmwpdl a0 o i "¢ I*f oc 'R oC %) *C (*F)
eSS
]
, :
1 ! {
! | 76 | |
| i , |
: | —
i ~ | '
| | [ ] |
| | | |
- il
]
| |
1 i
TOTAL Avg. Ave. 1
AVERAGL Avs. | 1

When the stack 5 onder signifean! rogalive pressire
Mhaighit of Lrgioger sten: ) take caze Lo Close Lhe coarse
SdjOst vAlve Dolore oerting the probe (o e stack 0
prevent water from hack ong o the Lliar hLolder i
Deenssiry, the Gung msy e Lurned on wilh the coarw

8djust valve closed

When the probe i in position Liock off the apenings
sround the probe snd porihais o prevent unrepre

seotative dintion of the pas dream
Travorae the stack cross section R raguired by

Methrd

1 or as speitiod by ihe Admunstraior, heing careful not
0 bunp the prote voztle sito the stk walls when
rnpling near the walls of when fremoviog or inserting
the probe through the poriholes. thus ounimizes (e

clmnee of extrmctiog degumiied matennd

Puring the test min, mako periodic sdjumtments to
e the tempersiure arocnd the filler holdor ot the

proper level. Bdd roore cw and, i neoessery,

salt o

owinlain 8 temjerstom of less than 2% € (8" F et thn
conddooser silics gl outlet. Alse periodicslly chek

the wevel aod geto of the manometer
1 the prressore drop 8oroms the Giter hecomes

oo high,

ik g ickinetic smmphog Glcalt W mainain, e
filter mmy be repineed in the andst of & saaple rup I
o rnminended thst snotive comnplete Liter assombl
b oo vt b Ll stiemmptiog Lo chasage the hilter (Lae)
Mol & rew BlLer moantd ¥ 1 (nstal o8 conduet o leak
Phwe ke Secbion 4 1420 The sl particuiate weight

sl o lorde Uhe soomomtien of pll {iller assenibiy

catehins

A single train shall be used for the eolire sampils fun
ercepl i s W hoto SimoiRieom s sainpling i res mvN‘
1 two or ore sepiaraie do s or et Lwo or more dillercd

e mpproval of the Aduinstrator
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ativnn within the same duct, of, in omses whore &0
e ecessitalon & chimoges of trwina 1o all other
AsLions, the ase of Lwo of more crmins w il be o

et W

Figure 5-2. Parliculate field data,

Note that when tero of nore taing are used, separiia
analyses of the front hall sod Of apploable '
catohes fram each teain shal! be performed, tniless dent
cal noztie siges ware used on il traine 0 Wik caee, the
front-hall catehes from the individusl braine ey he
combined (a8 Ay the impinge: cstehes | And ons anmysis
of front-Lalf calch and ane susiyas of pnpingar catch
may be performed Considt with the Adminstrator far
details eonesrning the caboubst onoof resulle whon Lwo of
MOrS LIRS Are e

At the end of the sarople rur tumm ofl the course adinst
walve, remove thie protw and vorrle from the st
o the puanp, record the Gosl dry gas iueter 1
eotdurt & postaast lenkotmk as oathied in s
4142 Also ak<che k the 1ol Lines ws 4
Mothod 2. section 31 e bie st pass L
in arder 1o validate Lin veloely Liead duia

416 Caleaiation of Peroerd dsok et

[oreent v tan Calenibnts et
fine whother the ran was valid ar soother
shonild be sonde 11 thare wad 400 ity : RINTHR
polinetie retes doe Lo sGHEC R Em
the Adminsteston Tor possibibe Vet o 0 L (gain
Falex
82 ¥ e Hee e, Viger clonnmp  peges i
Poprnes me Sonn A L prgle Fedbondd I i~ 4w v
the e of the St jerisl fuw The 1nte Lo fee
When the prote vl ety bandied, wipgw ofl o
exiernal pariicniniy matier ¢ the U ool the prole
nogr te and place woenr over i rowrnt Testtie of gl
prticiate tntier 106 ot g o1 Ui pirobie Lig bbby
whike the sampdoag tealn 48 coniog down Bie This waot

oreate & vaeutiee 10 Yhe Alter Lolder thus denwing wisie?
from the b sgees o the Dt Laodider

Beioee moving the sainple 16 e ologlong
pemuve e prods frong ahe s o Ve, W il 1

«il £
L L
Wige the
prote was
oot
r

" ety ngt et of the prete Tia
s 80 Y vondersate thgt might be pwesent,
e sremse ot U Gover et whare tha

coned and cap 1t Bemote the ambilioal

te nst mpingsr and cap the impingesr. L 8

f e hr §oused Letwesn the LEmt IMDINEN OF 8GN

denser o ! e Llter holder disconneet the line gt the

fiiter Footer st d Lt oany eonde owd wata or Lquid
drain 10 4 [ f St we After wiping off
the v tor bolder outiet and
T T | Lylass stoppers, plastie
EBIE or wr T catd 1oAY Lo uset Lo 2ot thess npwiings
Trane vt e ard Oiter o poger marmbiy Wie
PRt LD ar b T ares shontkd e cwemn snd protseted
frorn the w - 4 o BN the ehian foontamineting of
ot t Aol w te rmunim e
pWe & ter an of the setnn v T clomnag AS 8
Ve ey 2ol Gl e gt e dies oy from the wash
be v ? el a1 d lare g AR SN e cont et
b d ¢ f
{ 1Y gy gtae to anf AiKne soembidy and
rote 3 * mal gundiim [ivmt the sainpics w8
"
€ onty nee N ¢ Cgratiliy pemors the filter frnm the
fliasr * &l place ot 400 Lot o petr dish eon
7 o & powr af ey woA g ciran digosabie
g % Bardie e Hlrer [ 31 8 Divessary in
£ pr coa SOl el Che perticuinte rabe 1S
i b Carelany trandder o wne geirl dish any
joar : of &t l o Ulier Dwes which sdhere to
the § ¥ s guher, by uute o dry nylon briste
beigas % S h A peded Linde Semld Lhe cotLsiner

Cotaer o 8 Takine sare 1o s List dust on Lhe
B de 0t oe prote of oiber astertor sarteces dum Dol
1 Le e UANULALTE Y o [Rrteulsie

t 1ooate o the prole ooeele, probe
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Atiing, probw Tuer and front hall of the fher hoddor by
washiing these cotigwn sole with scetone and phacing the
sast in 8 glass contmner Distilied walar ey be used
restand of aeetons wien approved by the Adndnistersior
and shall Le ured when spwcified by the Admunsiretor
these cases save & water blank and fullow the Admin-
‘s directions on suslyse Perlonm the soetone
nees a8 follow «
€ arsfiplly romove the prole stz le and chean the (ngide
surfaee Ly posing wich govtone fomn g wash ot gnd
brvshiong with & 8 ion Lk bysh arunhy yniid the
Mot NOse shows Lo v e pari r whith
make & Hnal rinse ol et syt .

Nrush aod nios Ve dnade par of the swagviok
fitting with acetone 10 & SImlar a) Gl Bo alle
vartieles oomain

Rinee the prole bomr with g by 1l r ardd
Tolating the peots winl sy & TN LT Lggwr
end s it &) inede sefes . will ! " M
e Lot the gocotie Augin f iwer sl o e
fampie eot r Al | '
e used ool 1re wlerrg el waste o
tattiee Follow r g vt v a
Mok the pmoie & TR WML e
e the upper ot 5 4 .
SN 8 iw g » Lo thin e 1 e hedd 8 sumipde
e aloer uodor cath, (e hwer » ! K \
onirh SRy avrone gl parie ulate gt whe i =
brvichied from pride R " u
feale (s fires o mioe »n T 4
HGIAr A% cartiend whe W
Peingivs 1 (he rede LI n W
stittiions Slaw. o f s ‘e v
through ir ™ y
fhmies sitww pe i Y
Paeuiate s
wilh w L} " It
in the samg

Ll geet e T i b
o recnn jed thal (e ’ LRI .
Lhe probie 4o i, v ore g tad Betwe . ¢

=
#

runs, Eeep b @t and 1 f ’ »
Lion
Aher entining tha' &l ) Lt L TR A
of sthicone grog . cuas 1l ' bt
Giiter holder by rot o g 1he s % BN b '
brush sand ¢ g - e S ¢ el Sirlnne
three Liiows or e (g 1oy . i
ate. Make & i 1 ! i r ol
Carefoily rise 1 . L
After il evliii e "TR TR ET € i@
bean colie ted v the car fois N gl !
ON Lhe AR e CUr AT F 50 el B ¢+ Wik "k
out when | shij it “ fate ratp Maca 1o
height of the 4 wawl ty d - By it
nkage o urte 4 0 g . L PN the coninor
W cleariy (deinily ot
Contginey No * thia r ' foat »
oo dovernnre of it e bae ple e B ek
notation of ‘ ' ' v r
e bour LN TIE AT g ' .
ATnnelr sy b oass Lo N 5 »
spalhing A malber (e "8 A b oned 8o add
removing (he « e vk Lhe ‘
TOCOsalr ) L0 fvriove the D S ol ¢ V v
that may sdbere 100 porwa ant an
W fxmove Hinee the gy Wt for

nwosstire o8 L TR ] S T ‘
Iaqgrands Lo drarclor the see Hinaa WYL R
in the fwid loiowm 1w | NI L W R ¢
i Bection 4 4

Impinger Walie Trogt 1l Firge 1o B fnitom ake
S nolalion Gl ALY fomt or 1o the 1. % N A iore
the hguid whet con thr t . DGO Lo W

elmiby urlig a gradoai=d yvonder or by wog Pt
o within ef "¢ by At a e il ahe i BYA: W
Recored the volure or weght of 3 gt it i
dormalion s reoured oo Bt e Lonssture

of the ellvent gas

Discard the Lguod alter peastning a4 reourdio g the
Yolume OF eI, i wad 81 Y 1 0l Uk T jubEer 81 0
» required (see hoote Benon DT

M s @ifferenst type of conderor s used nwssre the
ampunt of moistute cotidetoned eitle? Yol 8y of
gravimelrioally

Whenever possibile rconta ers shodd be shorted n
such o wey bt Lhey rerns o upeie il 8 sl Line

43 Analysis Becord the data recuired on p chest
such as the one sliow 1o Fagure » 3 Bendie ea s jue
envtainer @ follew -

Cuondeiner No « Lowse the sontenis in the shippiog
condainer or ‘raicler Lhe Toler BN 805 oS PS50 Uil
from the sample conianer Lo 8 Iared s weghong dioh
Desiconte fur 24 Dowrs i 8 desicoslor contailing snhy-
drous calcium sulfate Wegh 1o 8 constant weght and
report the resiiite 1o the nearest 0! mg For purjeses of
Whin Berbion, 43 the tarm “consiant weght'' means &
difference of no more than 00 o or | parcent of ot
weight bese thre weighl whi hever o grea.or Lelween
two conmertlive waglungs. with Do bess thas U hours of
Gericrnlion Lilie Dot weer weigl g

RULES AND REGULATIONS
Plant
Date

Run No.
Filter No.

Amount liquid lost during transport

Acetone blank volume, ml

Acetone wash volume, ml_-

Acetone blank concentration, mg/mg (equation §4)

Acetone wash blank, mg (equation §.5)

WEIGHT OF PARTICULATE COLLECTED,
CONTAINER mg
NUMBER

FINAL WEIGHT TANE WEIGHT WEIGHT GAIN
SES = - . T

TOTAL el

Less acetone blank

Weight of particulate matter

VOLUME OF LIQUID
WATER COLLECTED

IMPINGER SILICA GEL

VOLUME, WEIGHT,
ml [+

P e

FINAL

INITIAL

LIQUID COLLECTED

TOTAL VOLUME COLLECTED 9" ml

*¥ COMVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TOTAL WEIGHT
INCREASE BY DENSITY OF WATER (1g/ml).

INCREASE, g

: VOLUM
o E WATER, mil

Figure 5-3. Analytical daja,
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AMerrntinaty 12 e san ple miny Te aver deied st Y00 ©
AT B L e 3 Doy cowdes] i the destcentar and
whed o m oo gt wegnt Traless olbivrw oo spwd (Biodd
the Abmrumtratar | e Lestar FIBY & s Ot W ovin
8 he antigoe wt o 28 B tor 200 s, weigh
He smpie, 809 g os weighit as o fingl weiphit

Contg ner Mo ® Notethe level nf i in the coutines
n g 1o e analyos shert whethor o nol eabaen
Mooarted duning traosport [ e tebicestie amount of
WRRARY LS O dited, either vood the sgenpie of use

LR 1 B TFLITTEN Ur aigrovn! of the Administraton
L1 rch The Otigl "sstiits Megonre the g o this
flitarter sither ©ulyiaetry By o 2l n [
i ally to 4 8 Teansivr e routetts 4o 8 tared
Sdkn “aker { sxapmitaly o dry ot art ot
Lo tri et o1 e . * Ik et Lo i st
weigh 1o g Pttt we gt et o resthils b e
Lentest 0 e

Woiph the spert Glien g it ) el
w the rea 05 g sty » balsiwe. Tlhas

W be ettt 4 the fietd
e Mlans' Contginer Megaure & tone in this
eont roeithor Woiupe boeally  of  gravimetnieally

Tratuider the aoatone Lo 8 teeed 2 dbml b cukor and evap-
Ornte 10 dryness ab swhant e gerpture so pressure
Drosico mte for 24 bours o004 » Ltese ut weight
Report the resyits to the negrest 1 1 '
Nute —AL the of: Of thie tester the contents of
Contamner No. 2 as well a8 the actone Llgnk cuntainer
misy be svsporated st b tos bigher than st
ent It A e vt Lemperatnte
L Y boow Lt e b £ paint of e

b preveit “Lampang Lhe svapwral on

. DSt B elosely supery 1. vl the morsternts of

e ek HEL Y a9 1 is ALY I Ieintain an

LART wlute - et AT b IS highily
atlial o wod Lo 80w i

S Calvra on

Maintain o lahaestory (@ of all cslbesl ions
b

51 Prote Nottie, Probe norzies shs. b el
before their initial us g ot i & ik seler
mensure dhe inude 4 U ol the niztle 10 the newfra

RUBBER

RUBEER FOER

TUBING

[ =

CLOSED
BLOWINTO TUBING :

UNTIL MANUMETER
READS S TO 7 INCHES

WATER COLUMN ——

MANOMETER

81 Nomenelature

s w Cronseect onal ares of noegle, et (11

Ba wWaier vapor o ihe gas siream, propariion
by volume

C. = Acetone Liank residue soncentrytions, mgg

‘. «Loncentmuon ol tarticyisie matter i stack
fa, dry bmsa, sorteeted 1o standaerd sond;.
Lions, g/dsom (g deef)

1 = Parvont of ok inet e smpling

i o Mag iminm seeniaule icakage tate for sither o
IreLest leuk check oF for B leak checs follow-
e 8 tomjmnent change squsl w 0.0007
wd man (0 (L cfmi or 4 gwroent of the sverage
sminplaog rete whichever o e

s = Individunl onkaeo rate olseryed Auring the
Pak cheek eondnoied prior W the e
fompouent change (1s) 2 3 « o W),
o nun (efmo

wlosbage rate otuwrved luticg the post test
loal chech, md non (el

-, o Totai wtuount of particnulels mintier colleeted,
me

Mo = Moloeninr wewht of water, 40 £ ¢mole
(R0 b e mole

- = Maw of reodue of seetone alier evaporstion
my
= Kwomatric praviire st 1w moplng sie,

mm e in. He)

= Also!ule stack gns pewsire man g fn figd

we  wBiandard abwoluie presurs, 60 oom
Sww Ugp

RULES AND REGULATIONS

O 0 mim MO0 fn. ) Make three soparate measirs et s
uning A Terent nmeter botone, w0t the et
A of the mvasuroments. | e dittoronoe bt ween e hieh
and low numives shall not e emd O om0 (a1 g
When nozeing bweome nicked, deuted, of coreods d, they
shall “e reshaped, sharperad, and recabibeated Defore
use Fach norcle shali Le gwr mnvotly wod Gonguey
Mt ted

6.2 Faot Tube The Ty S oot tube nssemibly shigl
be eal tratod scourding te tih procedure vutlhinvd g
Bection 4 of Mothod 2

58 Metering System, Bedore s potial ase in the Bold
the meterum sydom shall be on 0 ented acoordis 1o the
outlied i APT 4 Enstond of pliysiowily
d fry pas motor din! readiings th coreesumid
Mt fest tor erackings, o4l heation T tors iy he
Hacd B raathemutioally correct the gas invber dinl rendings
Lo the propwe vatues Bofore caliharating Wie vlering sys.
Lo, L s wiggesiod thst » heokh be vonductod
sy ddenis bavoog Daphragm pumps, the
ok procesdire will oot deteet ek ages
e For these cnses the follow g bonk-
eheck nroee 1€ sizpested ks o W0minute «alibre-
Ll tun ot Oowa? m dunn N 0 ofin); at the sad of the
run. take the 4 ference of the measurod wot test netar
wid dry pas meter wolumes divide the difloroncs by i
W oget the deak mate. The Jeak rate should ot excesd
: Vain (042 ofm)

After cach fieid use, the ealibrating nf the netering
systemn shall e cheeked by porforoing thise ol Fation
thos al oA sy mtermedinte ofiice atting (hased on
the presiomn fwid tast) with the vaeuum sel ot the
{IFUAY VR resehmd durioe the test series. To
oJust the wooam, et @ vaive 'wlween the wel Lest
meter aid the pist of the et oring system, Caiculate
the us v ¥alie of the calihration factor. 1 the culitirg-
fion has thisied oy nore than b percent, reculibrate
the meter over e full enge of ueidioe sebtings, a8 ous.
hined in APT 78

Alter stiwe sa wodures ' v the orifier metor

- ' TRy Maed sutgoet o the approval ol the

BY PASS VALVE

41781

Moty = the dey gas metse sonfiotont valiues obtatned
o At alar ok sertes GTer by moes Lhan s pereat,
the tewt gerivs shgtl cither be volded, of eubeulat) foe
the tont serion stud) b (weforinsd usine wtiichevor ¢ r
eocihicientl waiue e bwfore or alier) gives the lower
viae of tanl 5 I valume

t Peatm Heater Calibeation The neobe hentd
Sisiog shll bie calibrnted befors s Gotind use iy thn
b necoeding v the proesdare outiioed s AVTH O

N

Frots gonston bod comliog to AT DG noed
be ealibrsied of the calibration curves in APTD 4578
LI i

Tomperaraee Gouges Uss the proeedure in

Svction 43 of Mg nlitien 0ATRCR temperattien
Facos bl theorrnone tors, st as aee uscd for the dey
P or wnd wideiser outiot hall be callbrated
e ST LS thermai urs.

Lok Cheek of Astering Tystom Bhown in Flgure
Sl That psetion of (he spmipling teain from the pump

TR ot e iaeror < onld be leak eheosed prior o bultlal
G i mfior e boshiperoent. Leakoge after the pumg will
PRt an s vcdume being teoorded then s sctuslly
o The toliowing groeedure Is suggestod (ue
Figire 541 Close the mam valve on the meter o
Busert m one ol rubiber stopper with rubber tubls

allachsd inlo the ortlies exhaust pipe Disconnect ane
Feul v dow side of the orttiee manoieter. Close off the

ow side e tap Pressarie the system o 1360 I8 o
5 to 7 in water column by blowing into the ruliber
U hooft the tubing and obsaree the tmanoneter

fowr vA loss of pressure on the e yetor
nid ak 0 the meter bos, leake, i present, wiust
b st ted

AT Barometer Calibeats against s mer ury bwrom
“lvr
6. Culpulatiomg

Carrs out caletintions, rtaining ot Joast one setrm

deciria o that of the sequind data. Kound

i Heares sl tadeuation Other forms of the
(S asetd as long as they gove squivaient
oLl

VACUUM

GAUGE \\ ‘;

MAIN VALVE
CLOSED

AIR-TIGHT
PUMP

Figure 54. Leak check of meter box,

E = ldenl pas constant 0 2% mm Hg.nd *K 'S
mole (2LRS in. A0 Bl moie
Ts = Abnclute average dry gas mnter e perature
(vee F gume b o), "K 1L
T. = Absolule avernge stk gas toropersiure (sos
Figure 5-2), "K (*It
Tos = Standard shaolute
(A2%* R
L = Volume of aeetone Liurs  mi
Vew  =Vohime of seetone gsed (1 wash, 111
Vie=Totai voiume of Ligid olincted i (Hipligers
and siles gol (s bigore 51 nil
= Volime of gas sampic s measured by dry -
meter dem (del)
Ve« Volurs of pas san e
far metar, rurrected Lo
dscm (ol
Vearvg=Vulums of water vamor in the P aamile,
sortected Lo siandard conditims, »om tsef)
Wi Stk pun velocity ealesiated 1y Metbod 2
Eaguation 29, wsing date obinied from
Method 5, msee (ft s )
W, Waig it of 1ooidim 11 e o tone wa h, mg
Fulry pas meter caiibration facior
&1l = Awernge provsure didlvrentind meross the orifioe
meter i Figure 52 nom Byt (in Byl
o~ Dionsily of scotone, wig mi (e lahel on
hattie
pe= Linnnity of walar, 0%m2 goml (g2
ihanl)
0= Towal samphing Cme 1un

tempetature, 203° K

menstited by the dry
tandard condition,

§ Fampliow time interval, trom the beginning
of ® run until the test component change,
min

o= Sampling time (ntarval, hetween Lwo siiee
cosive companent chiniges, beginning with
the interval lwtween the [rst and second
changes, min

npbog e interval, from the final (nie)

¢ s changs until the end of the

sampiing mn, min
G0 Speeite gravity of meroury
i oLV W 1 1)
I Canversion o pereant

62 Avorace dry gas 1oeter tempmratire and averngs

Hire pressues dro v Ses date shoet « Funre -2)

63 Diey Gms Vilams Uorrect Lhe SRt valiine
measured by the d-y gas nieter to ctandard conditions
(200 C, 200 mm Mg or (&% F, 2002 1 lg) by tsing

1

Eqr "
Py AH
1 ).(7'. ) e ¥ 136

Ta "ot

Vol

o Poas 4 CAHNB6)

¥ e -
Tw
Equation 5|

o A’l"-\
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RULES AND REGULATIONS

whers. )
e O AR CK nom g lor metrie units
1784 K u Hg for Kuglish unite

Nore —Equation 51 can be used s writien unies
the rate observed during any of the misidntary
ek checks (1o, the post Laet lnak check o lead che by
econductad prior 40 eomponent chisngas etcaeds L, |
Fy or L. eaveeds L,, Equstion b1 must be modified 88
lolows

n) Cﬂ 1 No eompanert ehanges made during
smmpling run In Wus oae, repine Vo 1 Egqualion bl
®oith the egjur< o,

Ve (L,~1,)8]
) Case 11 One or more compone:  chimnges mimin

@anng the smmpling run In this ease teplae Vo in
Equation 51 by the sajresion

[V,- (L a8

— 9" (=4t~ l,~L.;l,]

and substitite orly Kt nse TeaBags mims (1, or Ly)
which exoeed J

B4 Volume of waler vapor

Nove —Tn ssinmeisd or waler Aroplet nden z
stren i, Lwo enleulnbions of the mosture sontent of
siack gus shall be tade. one o the Impingss anslysis
(Equstion 5-3), and & second from the assumption of

wrated eond.tions The lower of the (wo values of
¥, thall be conmidered porrent. The procedure for deter
BULUE e molsture coptent Lasdd upon asunplon of
stirated oonditions i given in the Note of Becton 1.2
of Metiod & For the pornases of this method, the « orage
stk gas bornperstare from Fgnre 52 may be used to
ke this detarmination, prosidead thst the acourscy of
the inste k tonperatire seisor s  1°C (5 F)

8 Acetone ek Concenbmslon

. m,
{ ¥
* Vere
Foumtion b 4
67 Avetore Wash Nis

-
W . "c‘o‘ Ve
Equstion 8 8

E8 Tolal Particulate ¥eght Datermuine the wisl
gu\u'--hu onteh from the sum of e waighis obitained

om contaiers | and 2 less the acetone hisnk (e Figire
b 3) Note = Reler 1o Section 4 15 10 sasist in ssicnistion
of resiiits Involving ewo or mere Nller assetlies or \we
or wors sanpling rains

¢ ¢ Paniculste Conceniration

¢, (0.001 gng) (ine/ Ve iaeny)

Equstian & & Equstion 5-¢
» KT, 010 Conversion Fasturs
44 = 4 - e R
Vowa= Vi () (o) = &t B e I
- o
}ren Te Multiply by
bote - — nsire e
Ay 6 001333 0id il for petes nniie
=0 707 10 nl for Euglish wiok o m 0, 0232
65 Moistire Cuntent g Ty 15. 44
A w i b 2. X610
I Ve tan g ne [ R 3B
! | P ot * v, . S T S
f11 imkinetie Variation
Equetn 53 6110 Calechtion Frow Raw Dats
] 100 T, 1K,V 5 (".-'7.-‘ (Pous+ BHACH)
e, ', A, Fosiaion 57
whwte & Voll wrsey of Camne ! i
&= 0004 rian Mg = ndand ="K fur weteie anits oflare, R. #. A Burser of Commetcially Amilahie

w0 Uy 0 Hp =Wt mil="R for Fra sh unila
€112 Ceiculstive From Jutermediste b alue

T-!.-QM ,,n- 10x
Test 8 AP 000L 40,

To"ow--‘
PV A8,

=}

whete

K= 4 320 far etry uoads

=0 om0 lor English uuits

012 Aceeprabie ma, 190 prcer it < 1710 par-
oant, the resuiis are scorpiabie L the recctils afe low in
eomparison W the slandwd and J 18 beyond the poonpts
ohie rarige. or, il 118 038 LOAN WO peroernt, the Admine
teator 1Ay 0t Lo arcerd dhe rasuite. T s Cltation 4 &0
make Judguents ULherse tefecd the fo 0t fe el
Ahe ext

7. Budugrey iy

1 Aadendoam to Sres leatiwons for 1 o eretor Testing
ot Federal Facihitis FLUE NCAFU Dec, 6, 1067

2 Martin, Rohert M. Construction Detalls of Iso-
Einetic Bource-Sampting Equipment. Fovroranental
Protection Agency. Hesearch Triang's Park, N C
APTDs1 April, 1971

3. Rom. Jerome J. Mainterance. Calibration, ¢nd
Operation of Isokinetie Bouree Bampiing Equipment
Environmental Protection Agency Researcl Triangle
Pork, N C.APTD T Maren 1472

4 Bmith, W B JL T HBhigehars, and W. P Todd.
A Method of Lnterpreting Btack Bampng Data. Paper
Presenied st the 630 Annus Meeting of the Air Poliu-
ton Control Associstion, Bt Lews, Mo, June 1419,

wn
8 Bmith W B et a! Puack Gas Bamplng Improved
and amplifed With New Equipment AFCA Paper
No 87119 e,
6. Brecifionsions for Incinerstor Testing ot Federsl
Poclittin PR NCAPC 1907
7. Bligenara, R T Adjustiments in the EPA Namo-
for Different Piot Tuhe Cosficients and Dry
ainr Waghts Bia bk Bampling News £4-11
October 1974

Tistrurentauon For the Mrasureinent ol o liwnige
Geas Yol wibies. ULH. Environmental Frotection Agancy,
Euisoon Messurement Branch.  Resageh Trisgie
Park, N C. November, 1976 (utpubilished Jwper)

U Arnunl Book of ASTM Staodards. Part 20 Uesoous
Fuels, Coniand Coke, Atinospheric Analysis Anerionn
Focioty or Dt end Matesias, Philsdelplog, s
1954, p. 615622,

i o6 IV TinwAs TN B Rt R Thaving
FASSIONg B RUN STATIONARY Doty 3

Vv ocapie ond Applabidity

i Poociple. A gas sample s eaton ol from the
Mg point i she stack. The sulturie sad mist
Uncikbug suiiur briosidel and the suifur dioside are
sepmrsiod, The sulfur dioside fraction o moasured by
e Lbariun-thonn Listion method

12 Apphosbitity. Thos method is spphicaliie for the
derermmtion of muliur dioxide emisnons (rom sulionesy
sourees. The mdsimam & lectable Lout of the wethod
e et detedoimod 4o be 34 puthgrans (ng) of 3Ogm?
G2 s Although no upjer ook has been
solaliiahed, tasls heve shown Lhsl conoanimiions e
Togt aa 80 000 mg/nd of By can be colisoted etficienuy
e o mudent fmpingers. each eontaning 5 miluliters
of 3 percent hydrogen peroside, ot & raie of 10 ipm for
2 winuws Dased on Lisorstical ealowstions, the uppar
eancentraLon HInik 10 & 25 liter smnple @ sbout 5,500
mgmt

Peacible inmerferents are free aminonis, salar solubie
eations, snd Buondes. The eatons snd fluorides are
romos od by glass wool LiLess and an isopropanol butbin,
and tLenee do not aflect (he SOy analysis. When ssimpbes
are Leing Wken from & g8s stoain with high enncentm-
wens of very fine metallic fumes 'such a8 in inkets ‘o
eotitzol devicasi 8 higheilicincy glass fiber fillar must
be wscd in place of Lhe g wool phug (e, the oue 8
the probe) Lo remove the cation intarferents,

¥roe arnmonis interfores by reacting with B0, to form
ruumhu sulfite and Ly remcting with the indiestor.
{ free ammonis 18 present (Lis ean be detarmined by
rowiedge of the provess snd poticing white parteninie
nsiier in e mL and isopropanol bubbler ) sllerns-
Lve methofs, subjeet (o Lhe Apgroval of L Admuistes-
tw, U8 Eovironmenial Protection  Agency, o
oG red

2 Appareius
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RULES AND REGULATIONS

STACK WALL BIDGET IMPINGERS
(END PACKED ™|
{H QUARTZ OR MIDGET 31JBEBLER
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THERMOMETER

SILICA GEL
DRYING TUBE

=

|CE BATH”

THERMOMETER —( /]
RATE METER

DRY
GAS METER —

™
Figure 6-1. SO sampling train. SURGE TANK

C

21 Sampling. The mmpling trao & shown 1o r\;run sample and to protect the meter and pump. 1f *he silisc 3. Rengents
61, and gomponant pm s W discussed helow he  gel has been Lsad previoasly, dry st (AMF F) tor .

teeter Las the oplion of sublsliuiing Samplig equip- 2 hours. New silice gel ey he Use us 1o ed Altorns- Unleas et herwise
ment deseribed in Method & (0 {'m' of the 1idget tm-  tiwely, other typae of desicounts (squivaient or tetter) 30 the specification

nger equipment of Me hod & fowever, the Method & mmay bo used, subject Lo spproval fthe Adsuinisteator Analy
o must be modified o include s nented filler twiwwen 217 Veie Neadio value, Lo Teguiste sumpie pus fluw Whers x "r L
the probe and MODTopanG UM ager, and the opmralion avhilabie grade

nle
e sampling train and sunple analiysis must e &0 218 Pump Leakdree disphragm pump. or equly- a1 Bamplin
mies and solvtion volumes defined in Method & aleril. W pull gaa through the train, install o n .

testor Blso has (0w ton of determining SO between the pulip and mete meter Lo elin
waneously with particulsie maiior and muisture  puisstion e fect of the disphraem pum pon there
Aeterminations by (1) repisein; the whier it @ Moethimt 8

Lameter aralyst, the KMr

NEEDLE VALVE

PUMP

irdiented, u)! rengents must couform
1 established by the Commitiee ol

sl Rengents of the American Chemical B inty

stions are not svailshie, use the best

ek 311 Water Lelonised, distilisd to conform to ARTN
the Specification D16s-74 Type 4 At the option of the

1, test for opidizeble organic metia

$ S 210 Hate Metor Rotameter, or squivaient, cnfabie may be oirited when high concentrstious of organic

fmpinger system with 3 pereent perionide solutinn. or  of measuring flow mie W ® thin 2 peroent of the selscled B atier are not exparted 1o be prescnt
() by repincing (he Mathod § sater (mpinges ayrien  Pow eale of sbout e comin 31 ¢ Isopropaict. B perceni Mis 80 mi of =) nol

with s Merhad & isnpenpsnc filter parotide aysiem The 2110 Voiume Meter Dry gas meter suMciently w1 i
analvsis for B0y must be coraistent with the procédure  Soongnte Lo moosaure the s ple volume within J poreeat 18y panol wae per

Moml of Aesan)

in Mathod & colibrated at the selerted flow rale and cotllitinr M1 of wapr panol
211 Frote Borailicale gl of siainiess aeel (other  o-tunlly sncvuitorsd during semplng, sed equil wd  prrecnt polasdum
materals of construction WAy be uwd sublect 16 the  With a Lemperature gauge disl the rmenetar, of #guiy ST Linri trentiogd
approval of the Administestor) spprolimaely &oun slent) cajeblo of measuriig tempwrsture o with.n rend Low ALsorha)
fnatde diameter, with & neaLing Sysiem 1o prevent waler FU54e } \

condernmmiion smi & Dl (eder ineiack or hented out 2141 Barumetsr Mercury. amer.id, or other harom us

s distilied water Chinck sach ot of
oxide i punlies a8 kilows shake 10
with 10 mi ol treshly prepared 10
Lxdide solution Prepare s Liank by
miof distilied weter. After | minule,
ce 8t 352 nanometers on 8 spectro-

photoiieter Ll st banes rroeeds U1, reject sicohol for

SAck ) \n remove partieniate matier, twelndia sulfur eter rapabie of MERST g SLINOATHRAC firessure W vt Perotides may be removed from isopropanol by redis-

i

acid mist A plug of glass wool i & ssUsiactory titter. 28 mm Hy (01 tn H, In msny cows, the bigometne LU o Ly pheage through & solumn of aotiveind

213 Bubbler and lmpingers e © idger bublier,  resding may te obsbarned (rom 8 Poarly BELIGHAL Wenther aiun om, howeser
with mediun conre giam (11 and horael

reagent wrade with

ente Of GUATLZ  Sarvice stalion, o) whith cae W <ation walor (wiuch slably low peroside levels may be of ned (ron eom-

glass wool [wcled in top (ww Figurs 6 1) 1o prevent I8 the sbsoiie grrretrie premay ol snall beoreginsed Taes il sources  Repeetion of ootlaminebad jots may,
sullurte acid st emrryover. afd theee 0l midget  ond an sdjus‘ment for elevation difterenpes leiwean IheTeiore tw & more etficent

rnndun
Perogide § Percent. Dilute 30 peroant
L W (vl with deionised, Jn\m-‘
ded) per mmple). Prepare frash aally
Lodide sotution, 10 Parsent issolve

oniined, distilled aain 311
o, W0 Pereent Mis 80 mi of isopropancl

L 20 of detonized, distiling water

oritesd, distiled, sain 211

W, L percenit

| ndwstor | ‘arsonopheny iego -2
vue setd, dissdinm salt. or squive-
g i 10 i of delonized, distiled

fmpingers. The bubblee s midge! Impngers minst he  the weather siation snd sampiing preint ahet! te g Jhied 1% ihdome
gotnecied (0 weries with ieak free glae connacion il 8l s rale of nunus 2.5 mm e (02 in Mg per M niy hydroren peronide
DONe FTERSE INK ) e tased o nweetenr y, Lo prevent ek e elewation |1 reaw Of Yice Verie fur elovition deorvnse ‘a‘b"" J"v,:‘u:l:;:
At the option of the tester, o midget lupinger may be 2112 Vecuum Ciange At lesst 760 wmm e (in " e :
used I p‘:.m;m midget Hbbier d Flg) gouge. 10 be used for lesk heck of the sarpling ".m.‘"‘" s Kl »',-umlmﬂei“lllﬂ waler and dilule W
Orther collertion abaorbers and flow rates may e used . train ¥ " il .\0 (epmre when ne d
but are subject to the approval of the Adminisirstor 22 Hample Reoovery 2 u';“me l::rfttvr)
Ao, rollertion efficiency must be shown to bo sl least 221 Wali botties Polysthyiene or gings, 0 ml 3 21 . swter Ih
90 gereant for aach test run and miat e dorumented in 190 a3 DRt LU
the ragmrt 11 the efficlency i forind 1o be acceplatie afier 2232 Swraee Rotties Folyethylene 100 il to store w s g
® series of three tants, further docuinents i ot impinger SAm pies (one et Suriple * A;n‘n'a L] :
required. To ronduct the efficwnicy o1, nn extrn ab- 28 Analysia "ll W ater l'm
sortwr must be sdded and analyted - pwoately Th 231 Pywties Volumetsic type Sanl, 2iul tone per 2 lwogopan
oxtre ahsorhar MUst NOt contAln more then 1 g et of  Sample) and Zemisiee 233 Thorin
the total Hin 244 Volumetrc blasks 1001 e (one per cuitpie) naphithol 3 g isntk
21.3 Clinw Weol Boroailicate or quarte and Homi sise lent Disaive © A&
214 Atoprock  Urees Arstone insoluble . hests 214 Hurettes b and Vhmi 2ives whisr
|e slliconie grease ey be used  if necwon y 234 srienmeysr Flaks 24 misiee (one for ench 494 Narum

Tempasture Csoge  Dinl thermometer, or  ssmple, biank, and Anndurd)
, Lo measurs e ure of ges leaving tm- 285 Dropping Bottie 12500 size, W0 add indicutor

indicsting Lype silics gol, of squivalent, 1o dry the ges 32 nanoeters. Nectioh 6.5
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srehlorate Bolution, 00100 N Dir

bt am perehionsts wribhydrate |Badd My

' 1 4 et lied water and dilute to | Uter with
sraun to within 1° €« | ) 236 Cirndunted € ylinder 1R sige sopropane! Alternauvely, ) 228 of [Bat by 40 may
18 Drying Tube Tube packad with 6 to 15 mesh 237 Hpectrophototueler To noensury sbsorbatice st be used instead of the perc Diorsie Blandadise as in
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235 Pulfuric Acld Btandard, 00100 N Prerhase or
standardise 1o =0 0 N against 0 0100 N NaOH which
har praviousty heen standsrdized agaist polassiun:
orid phthaiste (primary standard graae

4 Procedure

pht
I% of rollaction train Measure 15 ml of

percent isopropancl into the midget but! ler and 15
of IMQ& W“Ih.whlr‘o:‘ﬂ each of the first
Inipingers ve nal madget Lmpinger
the train a8 shown (n Figure &1 Adjust
wroperatur - sufficient to prevent water
lace crushed loe and water mound the

check procedure A lesk check prior 1o the
s optionsl howewer, & leak < heok aiter the
s mandstory The leak < heck procedure is

the probe disconnectad, place 8 wscuum gaige st
inket Lo the hubbler a4 & eacuum of 250 mm
. plug o pinck .1 J.’; outiet of the flow meter,
off the pump The va uum shall remam
for st least seconds  Carefully relonss the
releasing the flow meter tnd W
ek M of the impinger fiic
k procedures may be used subject to
o'WAdmmumtol U R Foviranmentsl
Protaction Azrwy The procediire jused in Method § is
not miltable for disphragm pumg»
413 Hampie collection Record the initial dry ges
meter reading and barometric presture To legin sA™
pl’ll.. ;I-mon the (! pn' the woh' 8 the s g point,

i;.::

L{ ]
il

|

“zﬂ
£
3

e
E

10 the bubbler. and start the pump

A‘m tho .mbh flow W & conuant rate of ap
imately 10 Hter min o4 iIndicated by the raameter
niain constant rate (&0 jercert. during the

entire sampling run Take readirge (dey prs meber,
88 meter and &' impinger onthet
every 5 m Add more e
during the run to keep the Lempe
lemving the last impinger st A7 ( v hess AL Lhe
eonciusion of each run, turm off the pump, remove prote
the stack, and record the Pre resding: Conduct 8
Imak chack as in Section 4 1 2 (Th« wak chek s
tory ) 11 s leak is fouind, void the o rin Direo the e
‘lh ond purge the rerumining past of the trar by "n-
ing clean ambient air through the syste for 15 1
B the sampling rate
Clean amblent «ir “an be pros

dsd hy pasing air

through & charcoal filter or thee s mideet
tmpinger with 15 m! of 3 percent H < o 1eKieT JUAY
opt to strply use ambient air, withant purifostion
42 Sam Recovery [isconnect the imyingers gfier
purging [hiward the oomtentsof wadget bt Pisur
the contents of the midget Impingsrs Inte o iwak free
igethyiane bottle for stupment B - o« the v ce midgst

mpingers and the connecting tubes with delonized
istilind waler, And 8043 the WRshIng: 17 the came 10 Ak
oontainer Meark the fiuid evel Ben’ and idently the
mnwmr
pb Analysis Note leve! of Hquid 11 contair
confinn whelher any aample wus jos! durir W s 'p
-m note Lils on anRlyticsl data sreet 118 noticeal e
amount of leakage has occurred, eilier void the sample
or use methods subject to the approval of the Admirn -
trator, 10 correct the fingl resuils
r the contents of the storess conisiner 10 &
l»ml volumetsic finsk and dilute Lo eract'y 100 an!
Wb delonized dintilied waler Pipetie n 20.mi shiquot of
Nlmmwozlﬁm. Erlenmey»: finsk, 841 80 mi
of 100 percent nol and two 10 four drops of thorin
, and titrate 1o 8 pink endpomt wing 00100 N
um parchiorste Repwal and svernge (1o Liration
wolumen Run s biang with ench s of sumipies Repic
eala titmations must agres withun | percent o U0 mo
whicheves i¢ rger

(Nore —Proteet the 00100 N herium
solution [rom evaporalion st all Limes )
© Wsl

[ 38 :Wm Before ita inltial use in the
first bemb check the metering system (Arying tube
wvalve, pump, rotameter, and dry gas meter) s

perohiorate
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follows® » vacuum gauge at the inlet te the drying
tube and pull & vacuum of 280 wman 10 0 Hg, plug or
mwh off the outiet or the flow meter, fid then trn off
purmp. The vacuwn shall remain stable for st legst
30 seconds Carefully reloase the vacuum goauge beloe
releasing the flow meter end
hen mmmle the meiening system (at the sampling
fied by the method) wx follows: counect
lrl"”"‘ﬁ'ﬂ“ sited wet tost ruoter (e g, 1 Hiter per
olution) 1o the inlet of the drying tube. Make thren
independent calibmtion runs, um, 8l Joast five revolu
tions of the dry gas meter pwr run, Caleulats the calibre
torn tactor, ¥ (wet test meter eslitistion volume divided
by the dry gns meter volume, both volumes adjusted 1o
the same relerynens tempersiure und ), lor each
run. snd aversge the resuits Hary e devinies by
more than 3 pereent from the .nnn. the metesn ny
wystem is unacos ptable for uv Olhﬂw use the aver
a2e 8 Lhe ealibration fuctor f 1 test runs
512 Post-Tewt Calibration ( mu Afier each finld
test series, conduct & calibrstion check as in Saction §.1.)
ahove, except for the folluwiig variations (8) the leak
che & 1 w0t 10 be conducied, (1) thres, or more revolu-
tians of the dry gas meter ney be used, and (¢) onl
indegendent runs need be mede. 11 Lhe enlibration fsctor
does not deviste by more than § percent from the tnitial
calinration laetor (detarmined in Bection § 1 1), then the
dry gas moter volumes obiained during the test series
are scceptabie 11 the ealibration fector deviates Ly more
than & knn-m recaiibrste the metering systen: 8 in
RBection 81 1 and for the calegiations use the calihration
motor tintuel or recslbration) that yirlds the Jower gas
volume for sach test run
52 Thermnumeters. Calibrate ageinsl mercury-in
g8 therinameters
£ 3 Rotareter The rotsieter nosd nnt b calibrated
hut shonkd be cleaned snd mainteiosd sccording to the
masuiRctLurer s instruetion
54 Barcmeter Uslibrate against » mesiury harom-
oo
g Barium Forrhilorste Solution. Sta-dardize the
v.v am perchiomte solution egeinst 25 ml of swenderd
lur el 1o which 100 mi of 10G percent Isopeoymnal
ha Lee ) mdded

€ Oalenwdasions

{ qrrv out calculations retaining & la-! one M‘l.
dee Tl hgure beyond tat of the asvuired data. Koo
Y gures alier final cuis alslion

MNomenelature

Co = Conte tratinn of sullyr dwonide, dey bLasis
Y porrectad Lo e nodand conditions, gt
Ih gt
NeSNormaiiy of baoam gershluiste  Gitrsn
e juienienty mi
Fao » Buroireize pressurc 8 the extt grifice of the
dry g uwter *nre Mg on. Hg
Foaw Standerd ot lute prosare, o0 mm  big
(Murin Hy
Ta= Average dry gas moler absolule teuyorntury,
K ("I

m K

Ve=Volume of sampiy aliqunt titeated, ml
Vas vy gas 'muhw as roessursd Ly the dry gaa
meter. dem (Jdof
| wlee)=Dry gas volume messured by the dry gas
meter, corteciad W siandard conditions
dser: (dect)
Viers = Total volume of solution L which the sulfur
diozide sample s contained, 100 mi
Vi=Vaoiume of wem perchionsle Litrant wasd
the sample (average Of replioaie
titrations,
Ve Volume of barium perchiorste titrant used
for the blank mi
¥ = Dry gaa metercalibration fctor
1200 = Equivelent weight of sultur dioxide
62 Dry sampie gas volume, corrected Lo stundard

eonditions ’
Vawns=Val (T'?) P"") K: y ber
T- o

1...-5\‘:\‘:‘:1 ahaclute temperature,

Equstion 8-

160—THURSDAY, AUGUST 18,

whare

Kb W ¥ 'oum Hg b metric units.
1784 "0 00 My for English units.
€8 Hulfur doomde coneentration.

(Ve V») N(V“h)
C.lv_." Kl —

Vot
. Equstion 8-3
£y 20050 e ‘meq . far metric unita,
=701 X 1Y b imeq for English units.
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Sindy of Mothod for the Deteriminat ion of Sutfur Dioside
Frosdons from Sustioney Rouroes (Fowil Fuel ¥ired
Hream Generplors). Enviranmental Protection Agency,
Fesarch  Trmugie Park, N.C. EPA S504-74-024.
Decoinuber W73,

T Annual Book of ABTM Buandards Part 31; Water,
Atmospheric Auslysis. Aer an uucmy for Testing
80d Matenais. Philsdelphm, i's. 1998 pp 4042

& KnollJ F oand M 3 Midgett. The Application of
EPA Method 8 1o High sultor Dioside Conesntrations,

Ervaonnental Protection Agency. Hesearch Teoiangle
Fart, NUCEPA &s 00 July 1976,

Mitwon T-Derrwvisation of NIROGEN UZIDY
EMBons FRON BTamovany SonscE-

I Feivcipde ond Applicodiuy

11 Principie A grsh sninpic s eolioetad in an evacy-
aed flask contw g & dhule salfune aciddy g
peronide mosorboog seution, snd the uitngen oxdes,
ucvp« nitrous uxide, are mmred colort ioslericaly

Lk the phenoldisudonk soid (F DE) procedure.

l 4 Appleability. This method is applicshis to the
wensuretocut of Likrogen oxides emitted from stat
souroes. The range of the method has beon dﬂ.mlmd
W be 2 W 4 milligrams N, (a8 NOy) dn mM
cubic meter, w.thoul baviug o dilute lc

2 Apparsius

21 Bamphing (see Figure 7 1), OM ;nb -nnuw
fystema or equipinent, capslie

volume to within 42 0 percent M
smpie volume W dhv anslyiical uwm

within +5 pereent, will be considersd

natives, subject to wonnl of the mm
¥ nvironmental Agency. The
equipment is M n

211 Probe Bomalioate glas tublng, suficken
b osted Lo prevant waler condensablon aod eowl
wioh se inalack or o0 Lbetack fllter Lo remove

reruains dry duﬂq ihe purging -r, -

+ Mantion of trade names or epacific prodocts does not
constitute endormcaent by the Rovironmentsl Pro-
taclon Agency.
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RULES AND REGULATIONS

(1) evacuare

"°< FLASK VALVE
20 =hieat: ¢
s
FILTER
GROUNDGLASS SOCKET, FLASK .

§NO. 1278

GROUND-GLASS CONE.

FLASK SHIELDL L *

STANDARD TAPER, GROUND-GL ASS
§ SLEEVE NO. 2480 SOCKET. §NO. 1256
PYREX
Figure 7-1. Sampling train, flask valve. and flask

213 Colection Flask Two liter borasilicate, rovnd
ll".m: Bask, wilh abort teck and D440 slanard lajper

S, PEoMctad agmnst mplasion o hreakage

214 Fiask Vaive 7T toer stopoxd connectied o 8
o mandard waper jount

214 Tempwrnture suge Dinltype thermaomater, or
Mer 2TIpRrBLUe FRURC ajnn» o measuring 1* C
T F nwerveus fom -5t 3° O (250 1850 F)

218 Veruum Line Tuting carmble of withstandi
svecmum of T mm Mg Y He shsolute presaure, wil
=T eonnectiod and T bore sopro &

214 Vacuum Usuge U tube nanomelsr | meier
o n), wnh bmm O L4n ) IVINONS, Or Of e
.. :‘1 measuring presure o witon 425 mm Hg
@ 10n W

217 bPump Cspable of evacuatitg ihe collection
Sack 08 premuure soUN W or less Can 5 mo Hig (3an
He amolue

308 sguesse Buldb Unewny

213 Voiumetne P iie 20 ml

2110 Btugnuek and Ground Jont Gremse. A high-
eaUnm. gl demperniure chlomf orooar hHon Rrease 8
recared Halorarbon 2055 Las ey found Lo be clective,

2141 Warometer Merctry anerod. or other barom
Slor enpBlile of TAREUN @ SLHABDIW ¢ Dresune within
25 = Hg 0110 Hg' 16 many reses, the Larometric
romt g TIB Y D LR e [ror 8 Denr Y T onAl weRther
Wrviee L8100 1N Which case Lhe station value (which is
L a2 saly ® DRIOmeirie reasure ) shall be requesied and
& sLuatment for sict e Al ences el ween Lhe
@ oniwr SLaL0N B0 AL Point stall be applied st s
Mmie of munax 25 mm Ba 00 M e 30om GO0 (G
e TAL UL rwrvase of Yier verm lor elev yUan Gecrews

22 Sample Recooery The folinwing squipnent I8
wred fur samjie reovery
Gradusted € yinder 50 ) with 1-ml @) visions
Sromgt Cootanr s Lk tree  polyethylens

®esh Bottle Polyethyions or glass
Lilam Surning b
15 Tees Faper for Ir icsting pl! To cover the pii
e of 71004 ?
3 Ana'ves Por the analyus the foliowing squip
18 nended

131 Volumetric Mpettes Two | mi, two 2 ml, one
3 mi one 4 mi two 10 @i aad one 25 ml for each sample
A0 Ranamard

232 Poresiain Evapornting Inshes. 175 to 250 mi
capacity with Lip for pouring one for ench sample god
ach standard The Coors Mo 45000 (shaliow o 1198
mi) bas been lund 10 be satistactory. Alternstively,
polymethy ) pentene beakers  Naige No 1203 150 mil), or
Glass beagers (150 mi) may Le sed When giass heakors
are v ed etoning of Ahe ek ers may cause solid matier
0 be present in Lhe anslytioal sten. the solids should e
removed Uy filtration (see Section 4 4

204 Steam Bath Lowaen perature ovens o ther ma
stationl!y controlind hot piates kot holow 707 O (s0° F)
o weceplable altemetives

234 Droppng Plyetie or Tiroppes Three required

285 Polyethylene Policeman One for ench samiie
and each standard

234 OGradusted Cylinder 100 mi with 1-ml divisions

237 Volumetric Flasks 50 mi (one for sach sampie!
100 mi (one for ench sammnie and each standuwd, ad one
‘bv the working standurd K 0y solution), and 1000 mi

one )

218 Spectroptiotometer To measure absorbance st

410nam

289 Gradusted Pipette 10 m! with 0 1m) divisioos

2310 Text Parer for bndieating pit. To cover the
i range 0f J 1o 14

2401 Ansiytcs! Bulsnce To moasare 1o within 01
me

B Kengents

Uniess otherwise indleated. i is intended that all
reageiit s conburm 1o Ahe spee lealions estabitaliod by the
Committes on Analyticn) Heagonts of the American
Chemiend Bociety  #here such siwelfications are s ol
ahie, otherwiss use Lhe het sumiintde gravde

31 Sampling. To prepare the abuarbinge solutio
eautiously wid 78 ml coneentraied HnO. 10 1 Lt ol
Aetonived, Aint et water Miz well and add 8 ol of 3
peroent hydoogen peromde o dy ey mred from 40
peecent hydragen  perogide solution he  atworbiog
oltion shotid e et within | week of its e paration
Do not se o 1o rxireme Bemt o dirvet sungin

22 Sample lecovery Two romgeits are reqquirad for

Wmple reeovery
Dissoive 40 g NaOF

324 Sodium Hydrozide (IN)
10 desonised . distilind water and dilute to | liter

222 Water, Lewniesd, distiiied o sonform in ASTM
specilicat.on D11 74, Type & AL the uption of the

41785

FOANM ENCASEMENT

BOILING FLASK -
2 LITER, ROUND-BOTTOM, SHORT NECK.
WITH § SLEEVE NO. 2440

snaiyst the KMNO. test for otidizsable organic matter
may be omitted when high concentrations of organic
fnatler are not eipweted 0 he prasent

33 Atalysis For ihe atalysis, the following reagents
sre required
381 Fuming Sulfuric Amd. 18 to I8 peroent by walght

free sulfur tromide HANDLE il CAUTION

342 Phenol White solid

333 Bulfurie Anid Concentrated, 95
mum assay HANDLE W!TH CAUTIO

374 Potasvum Nitrute Dried at 105 t0 110° C QX0
1o 2 F for o mindmium of 2 hours lust prior Lo prepars-
tion of standard solution

348 ssndard KNO; Solution.  Ditsolve esacily
2 19% g of Aried potassium nitste (KNOy) in deionized,
distilied water and diluie to 1 liter with deionised,
die':ied water in 8 1,000 mi volumetrie finsk,

336 Working Sandard KNOy Solution. Dilute 10
mi of the standard solusion 0 100 ml with deionited
Aistiited water One miliiliter of the worki
sulution 18 equieaient W 100 ug nitrogen dios! de (NOy)

3.7 Water Deisnized. distilied as in SBection 332

338 Phenoidisulfonie Arid Bolution Disslve 25 g
of puare white phenol in 3% ml concentratad su'furic
acid on @ stesm bath Cool, 8dd 73 mi fuming suifurie
soid, and heat st 100 C (212° F) for 3 hours. Blore in
® dark. stoppered bottle

4 Iyoerdures

41 Bamipling

411 Pigetie 25 ml of ahsorinng solution into s smphe
fask, rotain ng s suficiont qusn ity for use In preparing
the calihreton standards 1nusert the fnak valve sODmE
fruo the flask wish the valve in the “puarge’’ posibon
7 s ible the asmpling train a8 shown in Figurs 71
snd place the probe st the sampling paint. Make sure
thet sl Ditngs are Lght sod dree, wnd that all
ground glase joints have baan properly gremsed witk &
high vncaum Ligh Lempmratum ch uerueasr hon -
hased Bopeock grease

wi

nt mind-

Ly the Ak valve and (he

pump valve 10 their vavncuste” pomitions. Evscunte
the fiask to 75 mm Hg

(@ in. 1lg) sheoluits premsurs. or
Fescusuon o & thie vapor

prewure

ure of waler st the existing Lem parature is desirabie
urn the prunp valee L i ‘want” pamition and tum
off the pump Check for leaknge observing the ma-
nometer for sny pressure flue . (Any variaton

i~y

FEDERAL REGISTER, VOL 42, NO. )60—THURSDAY, AUGUSY 18, 1877



mm Hg 04 i1 Hy) over & period of
Scceplabie, and *he tack 15 not o he
the leakage peotiom is corrected  |ressore
18 not to excwed 74 mm Hg (in g ) abavute
w-lml s eomp anced | Reeurd the volame
walve (Vo) the flmek temperatore (1,),
sire Tur the flack voleve
e position and do the
Murge the prots and the
il I condansation
the finck vaive wren, hest the
m% the cond Lon e
pump ve Lo M8 “vent' positinn. Torn
clockwise 1o 115 "eww-' Position snd
e L Whe marenry levels in the mAnonm-
1o intermml pressure in the flask (F,)
pressute losy the manommeter
istely turn the flack nive;n .h'k““'"‘
permit the 1o enter the Yw k 2ty
kand -m.:o line (e, durt, sack)
s wili mll’ regriire atout 17 secands
indicates & “plug’ 1n the prodw, whi »
hefore suripling iy contioied  Aftes
mple, Larn the flack valve to e Ypurge’”
isconnect the flask from the sanipliog
faek for at Jemst 5 miniies
Lthe gus heing sampied rm:":u insuMelent
the conversion of NO to N0y (e g, an ap-
plicable subpart of the standard may require taking s
sample of & calibration gas mizture of NO in Ny then
osygon shall be introduced 11to the £ask 10 parmit this
BYRen mey be Introdu ed Into the flask
fee methods, (1) Belore evmcunting the
, flush with pure cyiindet oaygen, then
1075 mm Hg @in Hg shsolute pressure
(2) Inject oxygen into the fask alter sam, ling
Inate samnpling with & minimum of % mm
1g) vacuum remaining 1o the Pask. record
pressure, and then went the fask (o the at-
osphere until the fask pressurs s almost equal 1o
prossy ¢

i
i
St ??

4
>
al

siSo

e
of
g‘s

B
:

42 Bample Recovery Let the ek st for o minimam
of 18 hours and ther shake *re conients for 2 mminutes
Couneet ASk 10 8 marcury fliled  tube manometer
Opon the walve from the flask 10 L e manometer and

d the flask tempersiure (T . the barometri
pressure, and the difference bt ween (he mercury levels
B the manometer The ahwlute (nienal pressure in
the flask (P/) is the barometric pressics iss thn man-
omeler reading Tranaer the contenis of the flask to &
Bak free polyeihyiene hottie Kinse ithe fiask twice
with 5-mi portions of detonised, distiiio. water and add
the rinse water 1o the botiie A .i.nl the pH 10 bhelwenn
® and 12 by sdding sodium hydronide 4 N, dropwiw
Check the pif by dipping a
suirring rod into the solition and ther ¢« whing the 10d
10 the DH test paper Hemowe as i1tie msioria a peevible
ng Lhis Stap Mark the heght of the b Jevel an
the container can he checked for kakage after
port. Label the contalier to cirarly jdenfy ite
tents Beal the contaner f. < g
43 Analysis. Note the ievel af the Liqu d in contalser
and confirm whether or not arny mnpls was lost dur "
shipment, note 2us on the analytt sl duts sheet Jf g
notcesble amournt of ieakage has occurred. either yoi
the sample or use methods <uhijoet 10 tne approval of
the Adiinistrator, Lo eorreel th finml results 1 e
Slely prior 1o snelysis, transhor the contents of th,
shipping eontainer to 8 ! volumetrie fask, and
nnse the container twios with Sl port ons of de o ped
distilind water. Add the rinw wat r 1o the fssk and
@ilute 10 the meark with deionized, Sirtlled water 10ts

oroughly. P~ @ 8 25-mi sliquot into Lhe pros < lnin
evaparsiing dii. Return soy unused portion of the
ftornge Lotlie. Evaporate

.lllnr Lo the polyethyje
the Zo-mi aliquot 1o drynes on s steam bath s slinw
b0 eool, Add 2 ) phenoidisuifaic eid slution 1o the
dred residue and triturste thoroughily with s poviethyi.
teemnan. Meke sure the solution contacts il the
. A3} mi delonsted, distilied wator and four
drons of enncentrated sullusic seid. Heat the solution
an & steam bath for 3 minutes with occossional s1ireing

Allow the sojution o eul, sdd 20 nil detontzed, 05t ilied
waler, mizs well by stirring, and sdd concentrated im

monium hrdnm . dropwiw, with, eonstant stirring

wnlil the pil is 10 (as determined by pH paper). 1f the
mmple contains solids, these must be removed by
filration (cantrifugation 18 wn Aceeptatie giternative,
subject Lo the val of the - Aministrator). us f)ljows

fiter through Whatown No. 41 filter Pt into @ 1)
volumetric flask. nnse the evaporsting dish with theee
bm) portlons of delonired, distilled water, filter these
three rinses. Wash the filter with &t leg®t three 1% 1m0
portions of deonized. cistilied water Add the 1001
vr-ug 10 the contents of the volunetre sk and
dilute 80 the mark witn deiocized, distilled water 1f
solids are abannt, the solution can be trar sl rred dirpect)y
10 the 100-m} volumetric fask 874 4/ uted 10 the mu

with distilind water Mix the rontents of the
Dosk ma‘ « SO measure the sbsorbunce &t Lhe
oplimum wave th uscd for the standards (Bection
$3.1). using the blank solut on as & tero referenee Liioie
the sumple and the Ylank with equal volumes of dow-
bsod, distilled water if the absortmnes excerds A,, the
shsorhance of the 400 ug N O; standard (sew Section 52 2

& Caithration
81 Fiask Valume The volume of the collectjon fask

waive combination must be known prior 1o sam.
Amseriule the flusk a0d flask vaive gud fill with

RULES AND REGULATIONS

waler 1o the stopoaek  Messure the voluiie of wates 1
210 ml Reeowdd this volume on the fask

b2 Spectrophotameter ¢ glthrating

B0 Optimum Wavelength Dielormanatyo For
fred and weriable wavelongth  speetiopotomets
Falibrate against standard cortified waveboapth of §10
. ckery & mouths Altorastively, for vacuhle wav,
length spretrophotometors soun the Sgwe i 1o Ly or
A A S1F o usIng & 2 g N O standard 8o ul oo (se
Baction 8 22) 1 8 pwak dews 1ol oreur. the speoteogtin
Wmeter i« probably msifunctioging, s @ should e re
paced When g pead 15 obtained wtthin the 80 G, 408
mage the wavelength st which this peak ooours sl e
the aptimurm waveloagth for the messorement of u's
sorbmnce for both the standards and samoles

823 Determination of Sgeatrophotonter Calitirn
Glon Factor K, Add 00 10,26 30 aud 4 0 ml of the
KN O working standaed solgtion (1 mi= W0 ug NOJ)
8 senios of Lo poreclain segporating dishes To each. add
I m) oof absorbing solution, 1 ml dvignieed, distilied
waicr, and «adtum hvdrode (IN dropwise, until the
OH L betwern ¥ and 12 whoat M Lo 30 drops eash)
Beginning with the evaparation steg, follow the anaiy
~s D ure of Bection 43 until the tolution Has been
trarsierred Lo the V0 ot voluoetrie Nasa sl 3ited to
the mark Nieasure the shsorhanes of en b selutinn. sl L

fimum wavelength, s deternined in Bertion 820
%l:t calibrntion procedure pust e ropeated on each day
that amples are gnalveed Caloniate the spectrophotom
eler calibration fuclor a8 fallows

¢ _yon A H2A:4 34,4 44,
K.=100 Als Af 4 A4 Ap
Eqguation 7-1

whers

K .= Calitration factor

A= Absortsnce of the 1948 NO standnrd

A= Absorbanee of (he 200,40 NO, tandard

A= Absorbance of the 30048 N O, standar 4

A= Absorbsnoe of the ¢00-ug N, standasd

53 Barometsr. ( alitvate wgaiust o mercury barom
“ler

54 Temperature Gauge (' ibraie dlal therniameters
BRRINE Meroury g s 1herm elers

85 Vervum Gsuge Calibrmbe s
sl againet 8 mmereury o 1
fedin2)8

58 Analytical Dalance Celilrate agsinst standard
welgs L

‘istiienl grages, it
neter such @ that spect

€. Cuaiculations

Carry omt the egleniatione o dninug st Let ane extea
deciima’ Lpure Yoyt that of Ly quired daln Moun
o g ros witer final entouint

€1 Nomeneinturn

A= A bsarbigtes of sang

CaConevntration of N N dry basis, eor
recied o stendstd  cocditions, e dsem
Uk idef;

F e Dilution factor 1 ¢ S8, MU0, ete | sepiieed
anly of sample 4| we v 1 reniuge

the adaorhance (nta e range of sliteation
K Spertraphotometer oot fike o
ma=iess nf NGO, AR Y sty )y o
Fo= ¥y glanliste Jrrwss PVl pmg Bg fm Wy
Fo=tnia) absolate preesiee of Nash, 1w e o
e

Foi~ Kla dard abisolute prees<gre T80 0 Mg #0920
He

Tom }inal ahsotute temmerntire of Nask *K 10
Too Lairisl abaatute bygaweature of Mk K (*K

g
Toea= Stand wd sleolyte 15 wrnlire . &% K AT K
Voo Rmnpie  volume At standnrd condite
Pastsl om
Vo= Valgme of Ansk and +uls i
Eom Vialume of lsortnng soliiiinn, 28 il

vy, the allguet Luter O other than & 28 1)
SLGHOE was ted e aualvely the eoarsesimnd
e feetor g e bt LIt F)
A2 Sanpde vol
CORUIT W0nS

v, 7'.'1|" |'«>[{," P,
T

v, Ary basis, cativetod 1o stand o d

l).l. ’r»
> »
K(V,-25ml) [f’: {l':]

Eqguation 7-2

where
“
K, =0 i8N K for metrie units
mm Mg
R "
= 1741 for Fonglish units
o g

3 Totul ug NO Per sarpile
m=2 K, AF
Fauation 7-8
NOY = 1fother than o 24 m &l 10T is sed for analy-

sin the factor & it be feplooed Ly o vorrespondicg
furtor

G4 Sample entes ntestion, Ary Lave, cortected to
stendard conditions

O Kyt
.

Equation 7-4

whire
ll 1
K;= 1p l“L‘ i for moetric siaits
Pt
1 , h/s -
=0, 243 % 1) '{ of for Knglish units
wi/ml

T biLbagrep Ay
I Atandard Mstods of Chemical Anslysis 6th od
New Yok D Vg Nustrand Co., Ine 1962 Voi. S
PoAR 33

? Standard Method of Test for Oz, des of Nitrogen tn
Gusenns € ambiastion Prodiets (I'Lanoldisulfonic Acid
Procedure) In 1w Book of . STM Standsrds, Part 26
Ph‘;llm'?‘mm' F's. . ASTM Designstion D 160860,
(O b R

3 Jacob, M B. The Chemical Analysis of Air Pollut-
snts. New York. Intersownce Publishers, Ine 1960,
Vol 10, p. 361-256

4 Beatty R L, L. B Reeger, and /. W Schrenk.
Determination of Oxides ol Nitrugen by the FPrenoldisul-
forie Acid Method. Bureau of Mines, U.B. Dept. of
Interior I &7 February 1943

5 Hamil H. ¥ and D ‘ Camann. Collaborative
Btudy of Method for the Detarmination of Nitrogen
Onde Emissions from Stationary Bources (Fossil ¥ el
Fired Steam Generstors) Sout* west Research Institute
report for Environmental Protsction Agency. Hesearch
Trisngle Park. N.C. October 5, 1973

G Hamil. H F and B E Thomas. Collaborative
Etudy of Method for the Drtermination of Nitrogen
Oxrde Funissions from Btationary Sources (Nitric Acid

Plants) Southwest Kesearch lnstitute report for En-
vironpeotel  Protection Agenry.  Resowrch Triangle
Pak, N © May 8, 1954

MEtion & DETERMINATION OF BULrURic AcD Miar
AND SCirer Dioxior Esisionn Fros STATIONARY
ROt koes

1 Pronespls and A pplicabiluy
L1 Principie A gas saniple i e1traotad 1sokineticaliy

froms the stack. The sulfurie seid mist (nelnding sulfur

trenide) med the sulfur dionide e separnted, and both

Trac tions wes iestires separately by the barigm-thorin

Lrstion methoy
12 Appirabiiiny. This method is applicable for the

Aetorminmtion of sulline aeid mist i tuding  sulfur

trioeide and wthe wbssnon ol other partioninte mnatioer)

8id subiur dignde erapsions from SNLOnArY sourons.

Colinkorstive te s have shown thal the maimiam

detactatiie Lanits of the e ot wes 0 05 miltigraniseubic

meter (000 10 '}mum‘i‘h Jue foet) for sulfur triosids
el 12 et 0T 10T ) for sulfue dotide. No

Bieper lirs dove twen cstablished Bigsed on theoretion)

Colcuiations for W0 rihliers of 3 pereent hyd

prrovkle wlntion the upger eonheentration Hous for

Sutfur deorste o L0 et A3 I gn ample 18 about

F2500 g o 2 I104 WA. The upgeer Limit esn he

AL aded by nercssang the qusntity of peroside solution

I ARE i prore

Fterfering apenis of this metled ere fuorides,

free wniionia, wnd dimethyl suddine. i any of these

iderha A LRI present (Lhis can b deteruined by

Browlede s of b proness), alternative methods, subiject

o the woprovel of the Adnnnistmior, are required.
Filiee C partieulate matier niny be determiied

Wilh Mooand S0y subjeet 1o the approvil of the Ad.

Beltemtar) however, the pirocs anise wsd for jarticnlate

0T mast b consheient with the specifications aad

Procvanres glven o Method 5

Fossity

& Apparatus

21 Mampling A schemstic of the sa ng traln
used in this method s shown ir Figure 8§, {8 is similar
to ke Mothod 5 trmin execit that the filter E'unn i
Aiflront wot the Siiter holder dors not have 0 be heatad
Commercinl madels af thils train see svallabile. For thase
Whu desiee L Lulkd thdr own, however, eompiote o
stroetion detatis are desenited to APT DAL Changes
from the ATDOWE document and allowsble modi-
fewttons (o Fleure B 1 s disoussd in the Wlowing
b tions

The operting a0d maintenanee prosduree for the
samphing tain wre deseriod In APT 0976 Yinoe sorrecy
U s imporiant 10 oliaing vaid results, ail asery
Shanild read e APT DA document sind adopt the
opernthing wnd matntensiee proosdures outlined in I,
Uokess otherwie spwcified herein. Further detalls and

WAl o Gperstion and maslensiee e given in
‘!.n.:.«.a ano should e resd snd lullowed whenever
they are spphicabie

G Prote Nugrle Same as Method 5, Section 2.1.1.

217 Prote Liner Boresllionte or quarts ghass, with g
heating system w0 prevent vishie condensation’ duning
sampiiog Do aol e metal prolw linery

A o Tute. Beme as Method 5, Section 21 3%
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3358 Bulturic Acid Brandard (00100 N Purehase or

:miutm. o 20 0NN N agninm 00100 N NaOH ther

previousiy  been  standerdised against priuey
sandard potsssiuin soid phihalete

4 FProcedure
41 Bampling
411 Pretest Preparation. Fallow the prosedure out-
lned In Metnod 5 Boction 4 1.1 fllters should b in
rted, bt nead not be desicenied, weighed, or 1dent|
11 the effluant gas can be considersd dry | o, 100is
ture fren, Lhe silica gol need not e waiglied
412 Preiminary Deterninations Follow the pro-
codure outlined in Metho! 8, Bection 41 2
413 Prepuration of Collection Train Follow the pro-
esdure outlined in Method 5 Section 4 1 3 (escept for
the srond parsgraph and other obviously Inapplicstile
parts) and use Figure & | insiend of Figure 5 1 Keplace
the scond | Fraph with Flace 100 mil of W gwreent
Bopropanc! In ¢ firet tmpinger, 10 ml of 3 jwroent
bydrogen peroside in toth the second and th rd -

RULES AND REGULATIONS

rm: reLain & portion of asch resgent for use ae w
Aank soluuon. Flace shout 200 of silicw gel in 11 (urth
Lmpinger

Note.~1f moisture content 18 W ba determined hy
impinger analysis, weigh each of the firet three impingers
(plus sbeorbing solution ) Lo the nearest 0.5 g sod revaed
these waights The weight of the silies gol o1 silics gel
slun container) must also be deterninad 1o the newrest
.5 0 and recorded

414 Pretest Leak Check Proesdure  Foliow the

procedure outlined in Method 5 Bection 41 41

noting hat the probe bester shall be sd)usted to the
minimum tem ure required Lo prevent eondensy.
tlon, sad miso that verbage such as ** * * plugging the
irdet o the fiter holder * * * ' ghgll be replaced by
s e I'l"nl1"il the inlel to the Orst lwpinger * * *
The pretest lesk check 18 optional

415 Train Operation. Follow the basic procedures
outlined \n Method %, Bection 4 1.5, In canjunction with
Lhe foliowing specisl instructions. Data shail be tecorded

STAYIC PRESSURE, mm Mg [in Mg)

an & sheet similer G the one tn Figure 5-2. The sampling
rate Khall not escoed G m¥min () 0 efm) during the
run. Pentod o ally dus & the Llest, oliserve Lhe COnNDscLin
lne between e probe and fiest Impinger for signa
condenaation. 11 it does accur adjust the protw heatar
wtting upwerd W e winin um temjwrnture reqoired
o prevent eondensstion. If component cnanges become
necesssry duniag s oun, & leak-check shall be doue fm.
e diabery before sgeh change scoording 40 the procedure
Outitned in Section 4 1 4.2 of Method 5 (with Appropriste
modifieations. as mentioned i Baction 414 of this
Withod), reeord il lvsk retes. If the leskage raten)
exceed Lhe sixcified iate. the tester shall vither void the
fun or shall plan to coirect the sample volume as out-
Hned in Saction 63 of Mettod 5 Liumedistely after com-
ponent chunges, beag-chncks are optional. If these
leak-checks are dove, the procedure outlined In Bectinn
4141 of Method o (with appropriste modiflications)
shall be used

PLANT
AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
GPERATOR ASSUMED MOISTURE, %
DATE PROBE LENGTH, m 1) .
RUNND. NOZZLE IDENTIZILATION NO
SAmPLEROXNO ___ AVERAGE CALIDRATED NOZZLE DIAMETER, em(in) o
METERBOX ND PROBE MEATER SETTING
METER 2 Mg LEAK RATE, m3/min, (efm)
CFACTOR PROFE LINER MATERIAL
By TR PR IIENT, Gy e T e TiC OF STACK CROm TiTT ™ FUTEN MO
|
PRESSURE
DIFFERENTIAL TEMPERATURE
vt:gﬁgv ACROSS GAS SAMPLE TEMPERATURE OF GAS
§Tatx (APl ORIFICE AT DRY GASMETER LEAVING
SAMPLING VACUUM [TEMPERATURE, ary METER, CAS SavpiE CONDENSER OR
TRAVERSE POINT TIME mm Hy 15 mm hau mm K30 VOiLUME, IKLET, CUTLET, | LAST IMPINGER
NUMBEF. {8) min fn. Hg) C®F i H200 | (i Hp0) md (13 ¢ (%) oc (°p) °C(°F)
—_— : —_e= iﬁ.ﬂmﬁ
|
|
|
| ! {
‘ 1 ——
] I |
] v ! |
- + ‘
v | | l
! 1 . I |
— —
u l - ]
I |
| | |
——] ——t e
TOTAL Avg Avp
< — Rt
AVERAGE Avp
Figure 62 Field data
Alter tuming off the pump and pecarding the ETY) e b d weigh o it Prower phie vortenta o A Uilled water, and add this o water todhe cylinder
rond i nEs 8 the conciusinn uf snh ¢ temote Lhp pr e hege gand v o s worght Pidute thom vl of He0 ) with deoniged, distiibnd
from the s'ack ¢ Tart 8 g« tent st intary s lens LPrnnstor the contosds of the st Lz per 2 dny waler Truos® o Ahe suluttom 80 4 stare o contal ner Mark
ook as 1 Net 414000 Method & ovith s o a radusted exlinder. My the prre first R Y Lhe tewed of Boand g the cotainer Segl wig entify the
modificution) and record the leak pate the fasstat st RCLing giacewars Yot v the B0ter aud thie ! t : s e eont ey
donkape rute o 0 the i el goertn L taty the e Flter holder withond gupontil o8 gl AdA the 4.1 Anal,sis
fester shall vt hvr correct e e v v B e y Jer Didute to 29 o with 80 Note the bovel of Bou A an containers ) nnd 2. a4 con-
n Bection 8.8 of Moo foor st vord e pan Add tne ilter o the | (I3t § it whiet! of ar il & e ple was lost duneg ahige
Drain the i bath and with the Pt Als urne tniner. Protect the slutin menl seve 0 Ao the malyt ol deta sheet. 1 8 notios
Ppurpe the remuining part of the trs by draw Murk the loved of Hgui el able mmonot of abare ba ovourewd, cidlier youd the

smblent sir theoudh the system for 1) moutes
avernge flow rute Gwd Lo anmpling

Nore ~Clenn amitient air can be provided Loy pinen g
Ar througa & charcom [iter AL the opt fLhie temter
ambient sir (without clentdng) msy e used

438 Cairnlation of Pereent Isaginetic Foliow tue
procedure outiine ! in Mothed &, Bection 418

43 Bampie Kexvery

3.1 Coutawser No 1. If & moieture sontent anaips

ML E cor T alner
8 moture rontont anals oos

?

wr N

weiph the seond and third ngarcees
plus pontant 10 the temrest U5 g and oot Lhiese
WeRhits Also weigh the Speiit 8hos gel or silien
Prastpinges) W the nensest 0.4 g

Trauster the slutions from the seeond snd third
Lnpingers to & 100 0 gradusted cylioder o
onnecting glne ware ducludiog bk bl of fiter holder)
bt woen the fiter and o/ hicw gel b pinger with de 105 e,

senple or use metheds, sutdoet W the sppwoval of the
2 Linistestor 3o corroct Lhe Lol resalts

A1 Conmtwner Noo | Hhake the contaner holding
the mapragmnol salvtion and the Giter I the flter
Dromby up aliow the Hag e nts o ot ie for g few minules
elore perwving & sainpie Piyette & i) sl of
s salution 1oto & 29l Frimnmeyer finsd add 210 ¢
Aropa of thorin indicatnr, amd Gitrate L0 8 ik endpoint
using G0 N banum peretilomnte. Hepeat (he Likrntion
WLl o second aliguot of minpk and svernge Lie UL sl
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RULES AND REGULATIONS

TEMPERATURE SENSOR
’4/
- PROBE
PITOT TUBE FILTER HOLDER
TEMPERATURE SENSOR
——— / o
e e e = B
“7
REVERSE TYPE 1
PITOT TURE e
¢ o N (R : >
' ° L .
'] © LI :
H '
PITOT MANOMETER i
ICE BATH IMPINGERS

THERMOMETERS «

BY-PASS VALVE

ORIFICE
" ) R —
)

DRY TEST METER

ﬂlﬂmnw Pressure Gauge. Bane as Method 3,
4

Filter ilolder Borosilionte glam, with s glns
ks supiort and e silicene rubler gasket Other
mawerinls, 0.5, Teflon or Viton, may be used sob.
Lhe approvel of the Administmior The holder
shall provide & positive seal againgt lemkage rom
mdrhu umu: ah- Alter. The filtar holder shall

Lween | 51 and second implugars. N

DOt bast Lhe Aller holder v e
Four. ws shown in Figome 81 The
the Giraenturg Smith Anmign

St

'miter voilertion
Syslame. which have best appeoved by Lhe Admln':r

217
s

::: ?cu}.\- hlwuumhms‘,ﬁnrﬂonln

- 488 Denwity [etermingtion

8 Meathod 5 Bection 2.1.10 N Eaept. S

2110 Tempermture Cinuge Thermome ter, or
oot 1o meneure
Lnpinger train to

LIRS
the tampwrature of Lhe [ ‘-vmg the
within 1I*C 2* F)
22 sampie Recovery
ﬂ:‘" Wash Hottlen. Polysthylens or giaas, 500 ml
L]

172 Gradusted Cylinders 260 i, 1 ‘olu”
flasks may slso be wwd | " ther. (Vb
Blornge Botues Loak free

rolysih bt Llen,
Siae (Lwo for each mampling -

fun).

224 Trip Bulance. $Mgram capacity. (0 measure 1o
#0.5 g (necessary only ' & mowsiure sontent analysis i

0 be done)
23 Analysis
231 Fipeties. Volumetric 25 m!, 100 ml
222 Burretie 50 m)
233 Erienmeyer Flask 250 ml (one for each sample
blank and standerd )
234 Oradusted Cylinder 190 m]
"!‘.:.8 Trip Bulance. 500 g capacity, 10 mensurs 1o
ng Dropping Bottle. To sad indicator solution,
125w sige
3 Keapenls

Unlem otherwise indicaied all reagents are to onnform
1o the spmcifications esiabiishied by the Commities on
Analytionl Reagents of (he American ( hemienl Society,
whers such specifications are svaistbie. OLhorwise, use
Lhe besi svaliabie grade

81 Bampling

311 Filters, fame as Mathod 5 Section 3.1.1

312 Bilios Oel Bame as Method & Beetion 31.2

313 Water Dielonieed. distilied to nonform 10 ASTM
Sprcifiention DIW-24, T pe 3 At the option of the
analyst, the KMn0O, test Tor onidigatie aranic mstier
may be omiited when high coneenirations of organie
malier are ol expmeusd Lo e present

314 Isopropancl 80 Peroent Mix 8% mi of isopro-
Paool with 200 m) of delonisnd. distilied water

Norg —~ R noe hasshown thet only A C.B grade

5 satl Tests bave shown that

isopropanot
mnl ohtained Grom commercial sources ocrs-
Yy bLas peroide Lnpurities that will cause er.

MAIN VALVE

AIR-TIGHT
PUMP

Figure B-1. Sulfuric acid mist sampling train.

roneomsly high sulfurie ecld mist
the following test for detecting perogides in each lot of

hnrmpuwl Shake 10 mi of the with 10 mi
of frestily prepmred l(‘-;-m‘nl potasyam o-dide soiution.
Frepare o blenk by similar 10 ml o distilied
waler After | minute, read the s on 8 Speclro-

botometer 8t 502 nanometers. 11 the ahsorbanes ez oeeds
L1 the 1sopropanol shall not be usd. Peroxides fusy be

removed from uoxn:ru\m by mdistiiliog. or by passage
through s column of ativpied sluming. Howsver, re

agentgrade mopropancl with suitably low perozide levels
Is readily svaiisbile from ) . therelore,
be more efficiant

rejection of contaminated lots ?J
thes following the perotide removal prooed ure.

315 Hydrogen Perotide 3 Paroent. Dilute 100 ml
of 30 perecnt hydragen peroxide (o ) Lter with delonissd,
distilled water Prepare (rosh dadly.

3418 Crushed Joo

31 Bample Keoovery.

825 Waler SBamens$1 3

322 lsopropanel 80 Percent. Samess 8.1 4,

13 Anwmyms

331 Vater Famem 313

332 Isopropanol, W00 Pereant.

333 Thirn lndiestor 1-(o-amonophen yiaso k3 napb-
thel 4 Bdiulionie sed, disodium seit, or equivelent.
Drmsclve 0 2 g 10 100 m) of deloniesd, distild water

334 Hanum Perchiorste (00100 Normal) Dissolvs
106 g of harium perchionte trihydrate (BadC 10031 #0)
10 200 il deionized, distilied weter, and dilute w 1 litar
®ith wmoprogmnol | 22 g of bartam chloride dihydraie
(Bl 21y may be used instesd of the barum per-
chlorste Hiandardite with suifuric seid as in Section 5.3,
:“hu MOIULION muat be protecisd against svsporation et

times
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885 Bulfuric Arid Swandard (00100 N) Purehase o

Standardise o 20 00 N against 00100 N NaoH Lhai

Previous'y  tewn staddard) ged gwnat promary
standard potass um s phthaiate

4 Pyecedure

41 Bampling

410 Prewet Frepwation Poliow (e provedure out.
lned in Method 8 feriion 411 filters shouid 1w
* ted. bhut need not e demiconind weighed or e

4 1 e eMuent goe can be congidersd Iy 10 10w
fure e, Ahe milies gl Loed ot te waighed

413 Proliminery Detvrminntians Fullow the e
oodure outlied 11 Meth ot & Bertion 4 1 2

413 Frepwrstion of Colisetion Tean Foliow the pres
eadure outhined in Methed 5 Bect 4135 lexcept for
the srcond parmeTspt ard other nisiousy i1 spplicatue
poris) anc use P 8 | gtesd of Fogure 50 e Diare
Lhe mwor ;-ns'ni' with Flae 10 of 8 pwrewng
Bopropancl in the firet imp 100 ml of 8 pwreent
bydragen peraside in tath (e secord snd third 'm

RULES AND REGULATIONS

INgers: relain 8 portion of cach feagent for s O

lwnk solution Flace stont 20  of <l wgrl e the loyrt)
mnpinger

Norg <1t mosture content 18 to he determined vy
Impinger analysis, weigh vach of the frst three o pungers
(PIus 8DAOTLIgG SUIULIoN) Lo the nesrest 5 ¢ gt rvord
thes weighita The weight of the Silicg gl o ¢ s gol

mankainer) niust also be determined W the nemgest

Lm 0d recordad

$18 Pretest Lok -Check Procodure Follow the
bstic pooondure outhined in Method 5 Heetinn ¢ 1 4 |
ROLINE Ll Bhe prole hestor alall be sijusted ty 1
TRUDY | bemn pernture roguited o prevent ponde e
tion. o elso thet vorbage such aa - * ¢ plugeing tne

e ihe fliter holder * ¢ 0 gl be reploed t o
oy Plugging the inlel 8o thie first upinger * *
The pretest isak <heck i ofition sl

418 Train Operation. Follow the hgsl prwedures
outlined in Method 5. Bection 4.1 5, 40 confunction wiih
the loliowlig speciai Lustructions. Data shall be rec otdwed

0 @ cheet siniet o the are tn Fipure § 2 The sampling
ate shall Lot excoed G0 mYanin 10 elm) during the
U Pertad ally & Lhe teat, o vy Lhe LRl
lne botwes o the pirobe and fiest Impinger for signs m
oondensation. B i does aecns adjust the prove hestar
Seiting upwerd to the uinio um temperature o tilred
to prevent eondensation | component chuges bweome
Tecossary during s riun. & leskchech shall be done \m-
modiately before enc change  acsording W the Procediue
Sutitned in Saction 4 1.4.3 of Motisod § (Wil appropricte
modifications. as mentioned in Baction 414 of this
method s record all bouk rates. 3 the lenknge rate(s)
rRend Lo apecified raie, the tester stoll either void the
run or sha'l plan o correct the ML pie volume a8 out-
Hued in Seevon 6 3 of Method 4 Immedintely after com.
P ooent changes lesbohacke e optional. I thess
w  hecks are Jone, the provedure outhned tn Beetion
$1 41 f Methad & (with sppropnote mod i leations)
shall be usd

STATIC PRESSURE, mm Mg (in My)
PLANT
AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
OPERATOR ASSUMED MOISTURE, %
DATE PROBE LENGTH, m (1Y
RUN KD NOZZLE IDENTIFICATION NO
SAMPLE BOX ND ____ SRRy AVERAGE CALIBRATED NOZZLE DIAMETER emin)._____
METER BOX WD PROBE MEATER SETTING _
METER & kg LEAK RATE, md/min (ctm) .
CFACTOR PROBE LINERMATERIAL -
PITOY TUBE CORFFICIENT.Cp SCHEMATIC OF STACK CROSS SECTION | FILTER MO e
|
PRESSUNE
VELOCITY OIFFERENTIAL TEMPERATURE
WELD ACRUSS CAS SampLE TEMPERATURE OF GAS
| STACK (5P CRIFICE AT DRY GASMETER LEAVING
| SAMPLING | wvaCUuuM ;Y(H’fﬂAYUR[‘ LFg) METER CAS SAavPLE CONMDENSER OR
TREVERSEPOINT | TIME | mmbg | .‘TE' ’ mm H2u mm b0 VOi UME, INLET, CUTLET, | LAST WMPINGER
HUMEBET Home | finmg) | € (*f lin M20) (. M0 mdid) °C (°F) oC (*F) UAU T
== 3= —===3 B e ———— — ‘m1
| ) : I
T R
1 1 | *
| | | |
| ! : | SEEEEEE EEER—
| i | i
e | ] T 1} ]
|
| |
T | - ]
‘ . ; 1 1 W .
| 1 | | | |
’ |Y |—-. 1 \ }
- ————
f | ,' |
TOTAL | I 1 Avo hvg
AVERAGE | . | Avo
A ) — -~
Figure B2 Fiels gata
Aller turron 1 he Lnn ] Jorve, weigh v ot pl B A Dl waiter, snil ndd tios i water Lo the evhinder
Lo NN LD . 2 ¥ wrt ¥ Phiite 1o 0 vt of 160 nit wiih Arioe L ittt
m Lhe st k nory t ] 1 Vg [Py watet Tooi? o thie it 0L TLur e conte . er Mark
el d an i St i ' LA Y tin nted i ' ' L { oo Ahe ¢ Lusowr dead andd ety the
modificuting » focoe wak rate L1 ' ] . e waee | * Lhe Witvr, o ' &tnirile o ot
ukais rate oy S the sjev,* -~ e ( ' rw »ger t ptopa i A v . Ana
$ASLer Shall st oy comact 1 yile v ] toy ) ot [} . 8 - Notet 1 | omtaiers Y wnc 2 s con
in Sectinn 6.4 of eyt 5 v Sree A .t the ' 1 firrn wint! ¢ or LI » Pie was bost dur g st e
Drwln the ion bt 504 L SLEEL PO A 1 v il t v 11 ] % Lor mondytiond duta sheet I 8 nutives
puge Lhe remg ¥ part t - Ty $ry ¥ - w4 e " » . bows ! H Lihoe hins el cither voul the
amioent aig thor B othe syt ) . Mter e \ ' ' “thiwds, vurdoet W the spprovel of the
avarags Now rute uwd lor oy 33 4§23 t Ly ttent ang t siech L o oaleeauits
NOTY —Clean ar hient air rar Droy 1 0y e . q b oand REarY bingar gers e ! 1OEhuke the cortaniier Lolding
Olr through & chur~oml £ iter At the o f i ke N ™ F B reenrid Lhoess viliotne s Bhe filter I the il
ambient uir wWithoul cien & sy te @1 5 Als R 1y wiit N Bl L sibien g wlow e lmgrwntatomttie (o g ow LALRREL T )
IANgeT ) L 1 WSl

458 Calvviation of per-e t e tir Follow toe
Prooedum outhiied 1 Moth o 5 80t ale
42 Bample Moo very

431 Covtalowr No | Ifs ILOMLure Antert anaiysis

plusing
Troastur th

AOCCLINR R Inas W
DOt Aewn Lhe 1iler ald wi!

e soond sad bt
< cylinilet By »
ool nal? uf Tiver hot gy
AL wILh Qeion s

OEErE oo e
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CIOYIGE B AN Powite o 100 1) gt of
Lhis suiution 1ito m 2 mi ek nmeyer fask a1t Jo e
fraps uf thorin indiestarn, am! U o o Pk sndpoint
W CIOO N tariann perchiorate Mepmat Lhe Litrekson
WILY oo wiig ot J-un‘m o Byerage Lhe Lliation
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RULES AND REGULATIONS

walues Replicate titrations must agree within 1 peroent
or 0.2 mi whichever s X

432 Container No_ 2. Thoroughly mix the solution
in the container haolding the contents of the second and
third impiagers. Pipetie 8 10m) aliguot of sample intn s
20 Frienmepor faak. Add mi of sopropanol, 3 W
4 droga of thorin indicstor, and titrate Lo & pink endpoint
using 0010 N bartum lorste the titration
with ¢ second aliguot of smmple and & the titration
vaiues Keploste titrations mus sgres 0 | percent
of 0.3 ml whichever is gresier

433 Blanks Prepare bisoks by sdding 2 L ¢ drops
# thorin lndicstor to 100 m! of 80 poreent isopro janol.

el (he Dlanks in the Same manner a8 the seimpies.

5. Calbroion

5.1 Cultrate equipment using the proesdures spec.
fed I the luuo:?mp-cﬁm M 6 Section 5.3

Wt <heck of the metering tysem, described in Bection
5.0 of Method 5, also wg::u to this method.

53 Fuandardiee the um rtchlarw solution with
¥ m! of mandard sulfuric seid, 80 which 1 mi of 100
percent wopropanol has bheen sdded.

8 Ouwleulavions

Now ~Carry out caiculations retaining st least one
exire decimal figure beyond thet of the acguired dels
Round off figures after final caiculstion.

¢1 Nomenclature

Aye Crom-sectional ares of nortle, m? (1Y),
B wWater vapor (0 the gas streatt, proportion
Ly volume
CHEO,=Bullurie o id Hncluding 80,) eoncentration
¢/decmn (ibidscf; .
cso,-smu: diovide soncentration, g/dsem (W
ds

e
J= Peresnit of isokinetic sampling.
N=Normality of tarium perchiorsts titrant, g
squivalents’ ter.
FPoar= Barometric pressure ot the sampling site
mm g e Hy
FP.=Abwlute stack gas pressure, mm Hg (n

)
FrdwStaniard sheolute presfire, 780 mm Hg
W in Hp:
Ta= Avernge avaciite -1rylu meter tamperature
oo Figure®-2 * K (* K,
T.= Aversge shaolute Mifu tempwrsture (see
Fugure -2, * K (* K).
an-smdwg absoiute tempersture, ¥ K
J

a2 R).
VieVolime of sample uot tisrsted, 100 m!
L oo L
weTo ume of L gulk inlmpingers
v v!‘nd ﬂhﬂd Rel, m’ ool o 8
o= Volume s A8 Miews ¥y
3 ‘u meter, dem Mckh
Vend)wVolume of gaa .:J’h waasured by the dry
nodu.rt 'gnnu to standard conditions,
m { )
t.= Average stack gas velocity, caleulated by
Method 2 Equation 249 using dete obtained
3 from Method K, o /sec (fisec)
VeoloeTowl voluine of solution in which the
sulluric seld or sulfur dioxide sample %
taned, 20 ml o 1,000 m!, respect:vely
VieVolurre of barium perchlorste titrant used
. foribe nmgl:ﬂm
V= Volume of um perchiorste titrmnt used
, for the biank i
¥o iry gas meter cal bhration factor
SHeAvernee presaure 'rop across orifies meter,
mm (in.) HeO.
6= Tota mmpling Lime, min
13 8= Epecific gravity of marcury
80 = 9 min
100 = Couversion to percent
0.3 Avernge dry gas meler temperature and sverage
o fice i.r-m drop See dats sheet (Figure b 2)
83 Dry Gas Volume. Correct the sample wolume
Wensured Ly the ry gas meler 1o standard cond tions
Cand 10 mm Hygor 8 F and 29 in Hg) by using

qQuaton & ) N
Vaisan sV, )'( T-«) n f‘f+(l§*;'§.
- lend) - T.. F.—“

{ )
kv ot (AHN36)
-
Equation K-

where
K- 03 K ourn big for metrie units
* 1764 " Rin Hg for Engish units

NOtr 11 the lenk rate otaerved during any ninnida
SOy bakchecks exweds the specified Ik rele
e tesier ghall sikher correct the value of Vg i Equation
S0 iat Aescrited in Bection 83 of Method 5, o1 slmtl
inwalidale the ot run

i
2
E

the of
im; m‘n silice can bw direct'y converted to
ml’l“l fthe ’ v::y':(::\:c f. 1 .'mn!cu-
culaie the moistire contens of t a.udn‘ us-
tlonlvaoﬂluhr:cﬁ ‘ru"Nn"mn-u'a‘-msd ﬂio‘
B alsn appli th
Mream can be dered dry, the vol of waler vapor

and wolsture content need 1ot be caleuinted.
0.6 Bulfunic scid miet (Including 8Uy) concentration,

4
¥vi-v (Vge)
Canyso, =Ky ——j—12.

Va (o)
. Equation §-2

”.-o.oum 2'milliequivaient 1or metric unlie.
= 1081 X 10 Ib/meq for English units.
€0 Bulfur dioxide concentration.

VOD -
Nv=va) (S
C.O'BK. Vo e

Equation 8-3

where
Ky~ 008208 g/men for metrie unite
= 7000 X107 1} ineq for English units
6.7 lwokinetic Varistion
671 Caleulstion (rom raw dats

VO TK LV, + (Va/T) P, & 8H/138)
- woeV, P, A,
Equation B-4

1

where
Ki=0000464 mun Hg-mWil* K for metrie unite
= ATA 10 Heg 1/ mi-* R lor English units
672 Calouintion frou tnterinedints values

oy T Vo0 Pus100
T.v-]"" A‘ p. 6O(1 B")
1“"'5 (T IT Al

=&y P,t.ATO'l-hIr

Equation §-5

where

A y=4.320 lor metric units

w0.00450 for English units

08 Aceeplable Kesuits If m!vvnm €1 1N pars
cent, the results are sconptabio. 11 the results are low in
comparison Lo the standards and [ s beyond the scoept-
whle . the Administrator may opt to seoept the
resuits Use Citation 4 in the Bibligraphy of Method 5
to maks Judgmants Otherwise, reject the results and
repest Lhe Lest.

7. Bulwgraphy

1. Atmiospherie Emissions from Sulfuric Acid Manu-
facturing Frocesses. U8 DITEW, PHS, Division of
Alr Poliytion. 'utlic Health Eerviee Publicstion No
0-A P-13. Cincinuati, Ohio. 1965,

2. Corbett, P F. The Determiation of 80y and BO;
I‘lull'lun Gaws Jouriel of the [nstitute of Fual 84 237-243

3. Martin, Robert M. Construction Details of sk inetic
Bource Sampling ¥ unimml. Fnvironmental Frotection
Agericy. Resenrch angle Park, N.C. Alr Poliution
Coutrol Office Publication No. A PT D61 April, 197,

4 Patton, W ¥ and J A HBrink, Jr. New Equipment
snd Techoiques for Bampling Chemienl Frocest Ciases
Journsiof Alr Fouution Control Association. /8 162 1e63.

5. Kom, J.J. Maintenanes, Calibration, and Operation
of Isokinetic Bouree-Sampling Equipment. Ofice of
Alr  Programs, Environmental Protection Agene
Resrarch Triangle Park, N.C. APTD- 0076 March, 1972,

8. lamil H ¥ and D, E. Camann Collshorative
Btudy of Method for Determination of Bulfur Dioxide

from Biat) Y Bources (Fose:l ¥uel-Fired
Btenn: Generstors) . Environmental Protection A’my.
Research  Triangle Park, N.C. EFA /304 74004,
Diecomber, 1973

7. Annusl Book of ABTM Btandards Part 31, Water,
Atmospheric Analy s |-g 4042 American HSociety

hi
.

for Testing and Materials lndeiphin, Ps. 1974

. . - .
(fecs 111, 104, 301 (w), Clean Alr Art, oo 4(a) of Pub L.
P10 B4 Btat Thad, sec aln) of Pub. L B1 664, 84 Bist
M7 mer. 3 of Dub L 9148 81 Fiar S 2 Us8C
I857c 0, 1857c-9, 18570 in)).)

|FR Doc 77-13608 Piled 8 17-77.8 45 am|)
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would you
like to know

if any changes have been made in
certain titles of the CODE OF
FEDERAL REGULATIONS without
reading the Federal Register every
day? If so, you may wish to subscribe
to the “*‘Cumulative List of CFR
Sections Affected,” the “Federal
Register Index,"” or both,

Cumulative List of CFR Sections Atfected

$10.00

per year

The *“‘Cumulative List of CFR Seclions
AHected” is designed to lead users of
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VELOCITY TRAVERSE DATA

i
PLANT
DATE RUN NO.

STACK DIAMETER OR DIMENSIONS, m(in.)

BAROMETRIC PRESSURE, mm Hg (in. Hg)
CROSS SECTIONAL AREA, m2(ft?2) )
. OPERATORS
PITOT TUBE I1.D. NO.
ue : N b
- AVG. COEFFICIENT, Cp SCHEMATIC OF STACK
l LAST DATE CALIBRATED CROSS SECTION
' Traverse | Vel. Hd., p |Stack Temperature P
Pt. No. | mm (in.) H,0 LS,OC(OF) Ts,OK(OR) mm Hg %in.Hg) VAp

i I Average

F



PLANT

TRAVERSE POINT LOCATION

]

DATE

SAMPLING LOCATION

INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE,

INSIDE OF NEAR WALL
QUTSIDE OF N

STACK I.D.

NEAREST DOWN

(DISTANCE A)

TO
[PPLE, (DISTANCE B)
(DISTANCE A - DISTANCE B) _:
NEAREST UPSTREAM DISTURBANCE
STREAM DISTURBANCE

e

CALCULATOR
SCHEMATIC OF SAMPLING LOCATION
TRAVERSE | FRACTION |STACK PRODUCT OF DISTANCE|TRAVERSE POINT LOCATIC
@ OF [.D.| COLUMNS 2 AND 3 B FROM OUTSIDE OF NIPPI
NUMBER |STACK 1.D. (TO NEAREST 1/8 INCH) (SUM OF COLUMNS & & °

L

! g




| ] !iii;‘-- ™ ™ :sn P "'3

— !-u‘.|r' vy -11II‘-1 -

SAMPLING TRAIN DATA AND CALCULATIONS

PR Y

TEST NO e o

FILTER NO. __

SAMPLING STATION DATE
GAS METER
READING VAC, TEMP, SAMPLING APPEARANCE | SAMPLING
CU. FT. IN, HG OF RATE OF POINT

r~=
T

A. TOTAL WEIGHT COLLECTED, GRAMS
B. STACK GAS FLOW RATE, SCFM

C. CONDENSATE VOLUME, ML.

D. COND. VAPOR VOL., .00267 x € x (460 + TM) / (29.9-PM), CU. FT.

E. TOTAL SAMPLED VOL., Vy + D, CU. FT.

F. SAMPLED VOL., 520 x E x (29.9-Py) / 29.9 x (460 + Ty), SCF

G. CONCENTRATION, 15.43 x A/F, GRAINS/SCF

H. MATERIAL FLOW RATE, 60 x G x B / 7000, LBS./HR.

1.
3'

SAMPLING NOZZLE DIAM.

REMARKS

2.

WEATHER CONDITIONS




NOMOGRAPH DATA

PLANT

DATE

SAMPLING LOCATION

| CALIBRATED PRESSURE DIFFERENTIAL Aty
‘ACROSS ORIFICE, in.H,0 G
|AVERAGE METER TEMPERATURE \ T,
| (AMBIENT + 20°F),°F | Mavg. | |
"ERCENT MOISTURE IN GAS STREAM | p_ L
| BY VOLUME RS (e |
iBAROMETRIC PRESSURE AT METER, p | |
m |
in Hg . |
‘STATIC PRESSURE IN STACK, in.Hg | |
(P, + 0.073 x STACK GAUGE PRESSURE | \
Em in.Hy0 X Pg ‘l
{;;TIO OF STATIC PRESSURE TO | Py
| METER PRESSURE |/
| AVERAGE STACK TEMPERATURE, °F \ Tsavg.l_
‘r— + ' —
| AVERAGE VELOCITY HEAD, in.Hp0 I LPayg,
\ MAXIMUM VELOCITY HEAD, in.Hy0 j‘*Pmax | J
!
C FACTOR |
rCALCULATED NOZZLE DIAMETER, in }
ACTUAL NOZZLE DIAMETER, in. -Tﬁ l

REFERENCE p in, HZO

s
|



. amedwrbae  aur dule semedol

TO DETERMINE SAMPLING RATE WITHOUT NOMOGRAPH

¥ P
2 W WV,
S.R. = 0.33 x Vg xD XY, X P x (1= 750 )
B: R Isokinetic sampling rate ft3/min.
Vg = Stack gas velocity, ft/sec.
D = Nozzle diameter in inches
TS = Temperature in stack °R (460 + OF)
L = Temperature at meter OR (460 + °F)
P, = Absolute pressure in stack (P, + Pg;%tic )
. - 13.6
Py = Barometric pressure at sampling point (measured)
Pm = Pressure at meter = Pb - Pmetcr
W.V. = Water vapor in stack gas % by vol.
D=1/8" = 0.125 in. pZ = 0.0156 .33p2 = 0.00515
D= 1/4" = 0.250 in. D2 = 0.0625 in? .33D% = 0.0206
D= 3/8" = 0.375 in. D2 = 0.141 in? .33D% = 0.0465
D= 1/2" = 0.500 in. D2 = 0.250 in? .33D2 = 0.0825
For 1/4" Nozzle
By + Popoes
b - *static
460 + T e
H m o 13.6 1 - W.V,
S.R. v, x (0.0206 x e Sl o5—*)
460 + T b & Pitat'c
m 3.6 ] = W,V
0.0206 X ———————— X = X Popummiae: = K
260 + T, Py + P, 100
S.R. = K VS



FIELD DATA
AR ¥ 2 PROBE LENGTH AND TYPE
DATE ___ i ) NOZZLE 1.D. ot PSS T
SAMPLING LOCATION ___ S SSUMED MOISTURE, % i e
SAMPLE TYPE » SAMPLE BOX NUMBER S s
RUN NUMBER _ _ s METER BOX NUMBER _ _ s S
OPERATOR = — " . METER A Hg ; OSSN T S
AMBIENT TEMPERATURE _ . S——— C FACTOR R S e S
BAROMETRIC PRESSURE PROBE HEATER SeETTING. s P
STATIC PRESSURE, (PS) o HEATER BOX SETTING
FILTER NUMBER (s) B REFERENCE O p— T

SCHEMATIC OF TRAVERSE POINT LAYOUT

READ AND RECORU ALL DATA EVERY MINUTES
TRAVERSE “CLOCK TIMEIGAS METER READING| VELOCITY DRIFICE PRESSURE STACK | DRY GAS METER | PUMP | SAMPLE BOX | IMPINGER
POINT SAMPFLINC. (24-hr (Vg) . £t3 | HEAD DIFFERENTIAL TEMPERATURE, TEMPERATURE ,!wxcuun,nmr RaTUKE, TEMPERATURE
NUMBER TIME,min “CLOCK), - (Aps), in.H,0 (AH),in. H0 | (T, F | INU.T“' OUTLET 'in. Hg | oy OF !
g 4 , | DESTRED| ACTUAL Ty i m u'_) Fl 4 , :
. — ~ 1 } = = 3 3 — ~ - p e — |
| |
; } ‘ ‘ : - i i
" : ‘ | ! !
i } i | x + e I
- ‘ 4 SR - i . TS P Gl
| \ i
- — | i Jot e 4»__4___-_._ .
\ § i 3 4 # s H =
¢ t 1 ! ¢ t ! '
1 — - 4 - } } ‘? & - $— = l+_ —
| . | RN N I WO
} X.‘ + 4 i l 4 ——4 - i &
| | ! } | B ol
| ‘ ! i i
H ! $ ! + ESpSSS T i
i | ‘ ' E
+ + ' t -+ S + - - i =
] i i |
[ t ; ‘ i =) :
+ + 1 + 4 4 l. 4 ;
\ | | | ‘ {
+ 1‘ :I ' 4 1 - - -74. — - ;‘ T - = ’e »,
H = : i i i - _--]l RS | 3
4 T . T 4 + - - - * — T — J‘ - S
- - — i 4 & + ] — i E———— ? — '?
('\ 1 st SN L i i i A t - ‘1:, ks “1, - | —
COMMENTS ] ~\
~~



®

PLANT

LOCATION

OPERATOR
DATE _
RUN No.

SAMPLE BOX NO. _

METER BOX No.
METERAH@ —

C FACTOR

AMBIENT TEMPERATURE _

BAROMETERIC PRESSURE

ASSUMED MOISTURE, %
HEATER BOX SETTING._

PROBE LENGTH, m._

NOZZLE DIAMETER, in.

PROBE HEATER SETTING

SCHEMATIC OF STACK CROSS SeCTION

e e e

1

— 1 ] ‘. ‘: . GAS | "ﬁ:nmia-i
| 2 : ORIFICE | { SAMPLE TUR"
t ; [ | ' PRESSURE . TEMPERATURE SAMPLE | OF TS
‘ | DIFFER-| GAS | AT DRY GAS METER| BOX LEAVING |
| TRAVERSE | SAMPLING| STATIC | STACK VELOCITY| ENTIAL [SAMPLE [ o o | onypn | TEMPERA=  LAST =
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i AVERAGE STACK TEMPERATURE, OF

| AVERAGE VELOCITY HEAD, in. H20 LPayg., B

| MAXTMUM VELOCITY HEAD, in.H,0 ! Prax.

S——

E C FACTOR

| CALCULATED NOZZLE DIAMETER, in.

| ACTUAL NOZZLE DIAMETER, in.

I I~
e S—— _~“_»_ﬁan_~ RO BRI
|

REFERENCF Py in.Hg0



N
e

i

For

S.R.

TO

it

1/; "
1/‘.."
3/8"

1/2"

1/“0'

0.0206 x

S.R.

- K

DETERMINE SAMPLING RATE WITHOUT NOMOGRArH

) ¥ P
2 m s _ kv,
0.33 x Vg x D x-T; x P x (1 160 )

Isokinetic sampling rate ft>/min.
Stack gas velocity, ft/sec.

Nozzle diameter in Inches
Temperature in stack 9R (460 + ©F)
Temperature at meter °R (460 + °F)

Absolute pressure in stack (Pb - Pg;gtic )
s 13.6

Barometric pressure at sampling point (measured)

Pressure at meter = Py = P, .

Water vapor in stack gas % by vol.

= 0.125 in. DZ = 0.01%6 .33p2 = 0.00515
= 0.250 in. D2 = 0.0625 in? .33D¢ = 0.0206
= 0.375 in. D2 = 0.141 in? .33D% = 0.0465
= 0.500 in. D2 = 0.250 in® .33p2 = 0.0825
Nozzle
P, + Py os
460 + T .. & ?%%E%&
. .
Vg x (0.0206 x 7&5 S *RTh X 100
460 + T Pb 2 Psratic
a m 3.6 , L=-WV. _g
260 + T, Py, * P, 160

v,
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READ AND RiECORD ALL DATA EVERY

“C1OCK TIMEGa METER READING| VELOCITY
(V) o £t3

HEAD
(Bpe),inHy

§

ORIFICE PRESSURE
DIFFERENTIAL
0 (AH),in. HO

" DESIRED ACTUAL
3 %

- ‘
+ |
'
+
'
‘ i
+ +
i 4
4

MINUTES
STACK DRY GAS METER
TEMPERATURE, __ TEMPERATURE
% 2 g J XNLET.‘ (1H1£70
:(Tm:‘n)f FEKTG‘JUL{' F*
1 |
1 4
i -
. .
}
H
+
t 4
} |
i (

JONS S S S e e R SRS
|

i IS— -

O

| pumP

SAMPLE BOX

| VACUUM,  TEMPERATURE, TEMPER
OF o

+ —

e
|

-

in. Hg |

& et s e

e e sl

v

A T -

-

F

IMPINGER |
ATURE,

-4



PLANT

LOCATION

OPERATOR _____

DATE

RUN No. __

SAMPLE BOX No.

METER BOX No.

METER AH@ __
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f } ’ORIFICE : SAMPLE : TURE
| | | PRESSURE ' TEMPERATURE | SAMPLE | OF GAS
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’TRAVERSEiSAMPLING STATIC STACK |VELOCITY | ENTIAL IQAMPlE INLET 1 OUTLET fTEMPERA- LAST |
POINT | TIME PRESSURE | TEMP, HEAD (aH) VUIUMF 3|¢Trs . )OF|(T )0 £ TgRE IMPINGER !
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' BAROMETRIC PRESSURE AT METER, P
' in.Hg - _.,T - -
,STATIC PRESSURE IN STACK, in.Hg | |
(P, + 0.073 x STACK GAUGE PRESSURE
l A P |
| in in.H0 B ,
" S S e
| RATIO OF STATIC PRESSURE TO P 3
| METER PRESSURE /Py |
| |
| AVERAGE STACK TEMPERATURE, °F Tsavg.]
| AVERAGE VELOCITY HEAD, in.H,0 DPayg,
| MAXIMUM VELOCITY HEAD, in.Hj0 LPrax
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TO DETERMINE SAMPLING RATE WITHOUT NOMOGRAPH

W.V. =

= 1/8"
= 1/“u
) 3/52'0

o o o o
#

= 1/2"

For 1/4"

S.R. =

0.0206 x

S.R. = K

T P
0.33 x Vg x D4 x TE X f; x (1= %6%‘)
S m

Isokinetic sampling rate ft3/min.
Stack gas velocity, ft/sec.

Nozzle diameter in inches
Temperature in stack °R (460 + OF)
Temperature at meter °R (460 + °F)

Absolute pressure in stack (Py, + Pstatic )
- 13.6

Barometriz pressure at sampling point (measured)

Pressure at meter = Py * Puster

Water vapor in stack gas % by vol.

0.125 in. D<

= = 0.0156 .33D2 = 0.00515
= 0,250 in. D2 = 0.0625 in? .330% = 0.0206
= 0.375 in. D2 = 0,141 in2 .33D% = 0.0465
= 0.500 in. D2 = 0.250 in2 .33p2 = 0.0825
Nozzle

P, + P .

b = "static

460 + T L6
m L 13,6~ 1 - w,v
V. x (0.0206 x T, I e P X =100 )
460 + T Pb  Pgratic
mo 13.6 x L= W.V. _

260 + T, P, + P, 100
VS
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DATE .

RUN No. _

SAMPLE BOX No.
METER BOX No.

C FACTOR
AMBIENT TEMPERATURE
BAROMETERIC PRESSURE
ASSUMED MOISTURE, % -
HEATER BOX SETTING
PROBE LENGTH, m._
NOZZiE DIAMETER, in.

®

METERAMWE PROBE HEATER SETTING o T
SCHEMATIC OF STACK CROSS SECTION

1 R M { “GAs [ | TEMPERA= |
| I |ORTFICE | SAMPLE | | TURE
| : | PRESSURE | TEMPERATURE | SAMPLE | OF GAS |
| i | DIFFER-| GAS | AT DRY GAS METER| BOX LEAVING |
| TRAVERSE | SAMPLING| STATIC | STACK |VELOCITY ENTIAL |SAMPLE T INteT | ouTier | TEMPERA-| LAST |
. POINT | TIME |PRESSURE| TEMP. HEAD | (aH) |VOLUME 3(Tm YOF|(Tmgyg ) OF TYRE mnm,gg
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DRY MOLECULAR WEIGHT DETERMINATIGN

PLANT COMMENTS:
DATE
SAMPLING TIME (24-hr CLOCK)
SAMPLING LOCATION
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS
ANALYTICAL METHOD.
AMBIENT TEMPERATURE -
OPERATOR
RUN 1 2 3 AVERAGE MOLECULAR WEIGHT (
NET STACK GAS (DRY BAS’
ACTUAL NET ACTUAL NET ACTUAL | wpr VOLUME IREIEre M,, 1Ib/ ib-molgs
GAS READING READING READING d
Co, 447100 -
C, (NET IS ACTUAL O,
READING MINUS ACTUAL 32/100
C02 READING)
CO (NET IS ACTUAL CO
READING MINUS ACTUAL 28/100
02 READING)
N,(NET IS 100 MINUS 28/100
ACTUAL CO READING)
TOTAL




SAMPLI RY SHEET
PLANT LOCATION
SAMPLED SOURCE PR
IN 'E v g v Vi, V M
RUN DATE Np P b " .,. My W Wgas b “
— —_—— — —_— _— [ — - ————,————
e B e SN WS 4
L -4 4 —— j — — - —
1 I D - eyl o L
RUN MWy Mw Poy " c Var, x (1, + o) v, T, . b, 1%
pr— S — i t—— S - —~
I W ——e _— d
- - 1 USRS W—— g
—— — e jr S SE— -
17.7 x ¥V (P = Pa ) 100 x V'gaﬁ '\(, Toral Ne. of Sampling Points %o Volume % Dry
13, zne i — 4
Berd * L -\'T;"*A-'-Wu . ""‘s(v! M \w’:,“ P Aversce Orifice Pressure Drop, In. Hy0 “2 Volume % Dry
- . Py Barometric Pressure, In. [ . Absolute L Molecular Weight of Stack Gas, Dry Basis
v\x” e G.0&75 x Vy Mg = 100 1'“' Ve Vol:we of Dry Gas at Meter Conditions, DCF L Molecular Weight of Stack Cas, Wet Basis
- N 1 Average Moter Temporature, “F Poe Static Pressure of Steck Gus, in. Hg
'
My = (W0; x ?63) « (%0, « J&) + (%0 + WNy) x ?—83 merd Volume of Dry Gas at STP, DSCF? l’s Stack Gas Pressure, in. Hg Absclute
R IENICRCSE R 5 Toral B,0 Collected in Impingers and Sitica Gel, m) <p Pitot Tube Coefficient
M - Wd XMy o+ 18 {1 - Hd) "_,“ Volume of Water Vapor Collected at STP, SCFO V' Stack Gas Velocity at Stack Conditions, &
- a0 T Molsture by Vol Ts Average Stack Temperature °F
e Por M, Mole Frestion of Dry Gas T, Net Time of Test, Min.
~1/2 %00, Volume % Dry D Sampling Nezzle Diametsr, in.
‘ 1
1 o) .
V, = 5128.8 x Cp x WP, x (T, + &6 mj 29, voinms X By EA Percent Isokinetic
1,032 x (Tg + 480) x V,
. 'std . e ot
" VR T, % P x My x (Drﬁ "Dry standard cubic feet at 709F, 29.92 in. Hg.
bgyandard conditlons at 707F, 29.92 in. Hg.
“VBF_ x v I80) is cdetermined by averaging the square root of the

S

product of the velocity head ( Ps) =~nd the absolute
stack temperarure from ea h sampling point.

mnm—_m%-m—--'
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PLANT
p DATE

! RUN NO.

|
WEIGHT OF PARTICULATE COLLECTED
CONTAINER mg
NUMBER
FINAL WEIGHT | TARE WEIGHT | WEIGHT GAIN
2
TOTAL —
? VOLUME OF LIQUID
WATER COLLECTED
IMPINGER SILICA GEL
VOLUME WEICHT
‘l' ml g
m—*—z:::r:——___—:_—:::___——;— ——
FINAL
INITIAL
_.IQUID COLLECTED
TOTAL VOL. COILECTED g ml

*CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING TITAL WEIGHT INCREASE BY
DENSITY OF WATER. (1 g/ml):

INCREASE g
(. (1 g/ml) =  VOLUME WATER ml

j Figure 5-3. Analytical data.




SIGNIFICANCE OF ERRORS IN STACK SAMPLING MEASUREMENTS

Measurement Maximum Error, %
Stack Temperature, tg 1.4
Meter Temperature, tg 1.0
Stack Gage Pressure, P__ 0.42
- 65
Meter Gage Pressure, P 0.42
Atmospheric Pressure, Pltm 0.21
Dry Molecular Weight, Md 0.42
Moisturce Content, d P‘lh.\. (absolute ) 1.1
d B,./1 - B .0
we/ ] Rw,; 1
Pressure Head, Op 10.0
Orifice Pressure Differential, Am 5.0

Pitot Tube Ccefficient, Cp

Orifice Meter Coefficient, K, 1.5

Diameter of Probe Nozzle, Dy,



2.0 MONITORING METHODOLOGY

(continued)



FORMULAS 1UJSED Page 1

Lo e n st N Ry ki
FOR STACK SAMPLING

EQUATION 1-1

equivalent dlamster = 2 ((length) (width))
l ( length + width )

AYTR VT el

QUATION 2«1 = Pitot Tube Coefficient

0
L]
6]
[
-
O
*
r
§
o
T
0
(8]
o
g
e,
e
3
-
0O
)
-3
s
s
n
v
bt
-+
8
-
3
i
e

Co = Pitot tube coefficient of standard type pitot tube
o f unknown & 99)

‘_l
tn
o
e
Q.
3
tn
+
o
>
(&)
W
(5]
ot
e
>

l EQUATICN

N

(Vs)avg.

"
=
L8,
O
et
—
'
>
e
~—
2 1]
<
Q0
.
N
—
m +3
193]
Q
<
‘l
-

l where:

(V_davg. = Stack gas velocity, feet per second (F.P.S5.).
-~
- 1% 3 -9 79
-~ | b b V8 < .
K = 85.48 ff. - / when these units are used.
' P SeCe bes mole-=¥R

CF = Pitot tube ceefficient dimensionlesse.

(T_Javg. = Average absolute stack gas temperature, "R.

(VAP)avg.= Average velocity head of stack cas, inches H,0 (See Fig. 2-2).

l P = Absolute stack gas pressure, inches H

=
%

Molecular weight of stack gas (wet basis)

] M (1-B ) + 18B
d WO wO

=
n

Dry molecular weight of stack gas (from Method 3).

e
93]
i

Proportion by volume of water vapor in the gas stream
(from Method 4).



Page 2

EQUATION 2-3 - Stack Gas Volumetric Flow Rate

o ) | . )
P )
Qg = 3600 (I_ch) VA E? Stf( ; :P —)
lavge std
where:
Q. = Volumetric flow rate, dry basis, standard conditions,
A = Cross-sectional area of stack, ft.2
TctH = Absolute temperature at standard conditions, 530°R.
PrtH = Absolute pressure at standard conditions, 29.92 inches Hg.

FPercent Excess Air

0
T X 10

where:
% EA = Percent excess air.
% O2 = Percent oxygen by volume, dry basis.
= N, = Percent nitrogen by volume, dry bavis.
2
% CO = Percent carbon monoxide by volume, dry basis.
0264 = Ratio of oXygen to nitrogen in air by volume.

EQUATION 3-2 Dry Molecular Weight

Md = 0.44 (% ccz; + 0.32 (% 62)
+ 0.28 (% N2 + % CO)
where
Md = Dry molecular weight, lb./lbemcle.
%CC2 = Fercent carbon dioxide by volume, dry basis.
%cz = Percent oxygen by volume, dry basis.
#N, = Percent nitrc gen by volume, dry basis
0.44 = Molecular weight of carbon dioxide divided by 100.
032 = Molecular weight of oxygen divided by 100.
0.28 = Molecular weight of nitrogen and CO divided by 100.

ftB/hr.
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Page 4

EQUATION 4-3 - Proporti»n 2y Volume of Waker Vapor.
<) = vwc + B = vwc + (0.025)
= v + V = v + V
W( mc wC mc
shere:
B = Proportion by volume of water vapor in the gas
stream, dimensionlesse
Vo Volume of water vapor collected (standard conditions),
cu. ft.
V__ = Dry gas velume through meter (standard conditions),
-
cus fta
Ew" = Approximate volumetric proportion of water vapor
| in the gas stream leaving the impingers, 0.025.

Moisture Determination (Hygrometer)

To determine the water vapor content of the gas with the
Hygrometer - wet and dry bulb apparatus, a probe is inserted in-
to the duct and a source of aspiration used to pull a gas sample
into the probe- past the dry and then the wet thermometers. A
mercury manometer is used to measure the vacuum in the system,
which in this application will be the static pressure.

To maintain optimum conditions in the apparatus the length
of hose between the probe and the apparatus should be varied so
that the dry bulb reading is 180°F or more.

The flow rate through the apparatus should be maintained at

16 FPS, for a 1" ID tube this would require 1.33 CFM.
2
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«3493

«5035

7144

»9983
1.378
1.875
3,351
4.40¢
54732

7.384

9.424
11.92
14.0\‘
18.61
2299

28.18
34 .33
"11 c't‘:‘
49.93
59.67

7092
83.83
98.61
115.4
134.4

155.9
180.0
206.9
2371
27956

307.7
348.7
393.8
443 .4
497.9
5573

t



@

QO N

EQUATI

5«1 = Vclume of Sample Gas

( -
stc
V'T" = ‘uﬂ_\k ; / =
14! Ly
std ( "m ) P
std
(P, AH )
bar 4+ —==-
( Op ) ( 13.6)
(1771 ) V_ { )
b ine H3 'm , T
- =) ( m )
whers:
v = Volume of gas sample through the drv gas
m B i \ . -
std {standaré ronditions), cu. ft.
V. = Volume of gas ample through the dr ) met
' (meter conditions), cu. ft.
;N , = Absolute temperature at standard c¢ s
T = Average dry gas meter temperature, “R.
© = Barometric 23s8ure at the orifice et 1
DAar
= Averag ressure drop acros th L met
inches H. 0.
13.6 = Specific jravity of mercury.
P_ ., = Absolute pressure at standard conditions, 29
- inches Hg.
EQUATION = 5-2 - Volume of Water Vapor
O
(pH ) (RT__ .) ( )
2 std o nava Sue ft,
Vw = Vl ( ) ) = (0.0474 oy ) Vl
std C (“Hv ) Pctd) ( =) c
{7 24 =%%) ( )
where:
Vw = Volume of water vapor in the gas sampls
std (standard conditions) cu. ft.
V1 = Total volume of liquid collected in impingers
e and silica gel (fige 5«2 m1.
PH,O = Density of water, 1 g./ml.
MH?O = Molecular weight of water, 18 1b/1b mole.
R = Ideal gas constant, 21.83 in Hy-cu. ft./1b. mol
T"ti = Absolute temperature at standard onditions, 53
oLt
D‘t1 = Absolute pressure at standard conditions, 29.92
o Lt
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where

(]

"
i

™

70 mis) N
‘i -
std
Conzentra
gas, 1lb.
Ma/1b.

) ¥ -

~ e -
voilldme oI 4

(standard

> B 18 1=

L

condi

varil

- Isnkinet Va
17 { ‘<’ \R
v, | f.,).,:.
S

.
1 —
m
std
icuFte matter

iculate matter

i through dry 3
tions), cu. ft.

ml.- =

-
+

N N
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EQUATION 7-1

Sample Volume

T a W,V ) (F F.) ( 0., iF,; ¥.)
st f- a £ 3 .= A it T 3 o ¢ i
se = A\ ) =2 \l/le/l4d in Ha ‘(Jt - (.Sﬂi;o/‘("‘".l. ""-‘T )
N1 ' 5 $ . . >
std (*£%1) - >3 (“f i)
where:
V°c = Samnle volume at standard conditions (cdry basisi., ml.
- e line NPT T ES » (4 d Anoe i (')/‘vo'
‘eea ® Absolute temperature at stancard concticns, o2V Ke
F.oq = Pressure at stan ndard condtions, 29.92 in. Hge
vx = Volume of flask and valve, ml.
Va = Volume of absorbing sclution, 25 mi.
F, = Final absolute pressure of flask, in. Hg.
P, = Initial absolute pressure of flask, in. Hg.
. " . o,
Iy » Final absolute temperature of flask, K.
(3,
¢, = lnitial absolute temperature of flask, R
EQUATIUN 7=2 - Sample Ccncentratlo
C - (”‘I )(‘; .l::‘olc'u- f:o 2 = (,’_.:’Xl\/-c— $L /SOC fa) (‘fn ;
.\‘SC)(&.&:,\&\;‘ 'JC-/;'».- J \ 'go/"‘&. VSC)
where:
C = Concentration of NU_ as Nu, (cdry basis), lb./s.c.f.
m = Mass of Lpz in cas sample, i 3je
e = Sample volume at tandard conditiens (cdry basis), ml.
EQUATICN 8-1 - Dry Gas Volume
(T J(P ¢« 0H/13.6) ( . ) (F.
- std,, bar X ”1 R~ par + oH £
Vv =‘Vn( d‘( A€ } = Al e/ 4 . r.t___)(v \( - L /13-;
m i r aile L9 \
'std S0 fmoad std ) ( ") ( ‘m
where:
Vn = Volume of gas sample through the dry gas meter (stancard
"std conditions), cu. ft.
V. = Volume of gas sample through the dry gas meter (meter
conditions), cu. ft.
T 'br_: l S re 1 o at o : (4 c -vﬁ't‘P IS 5‘4"“
Fspaq * ABSO ute temperature at standard coenditions, 235U
b
Tm = Average dry gas meter temperature., i
yar 3arometric rressure at the orifice meter, in. HQG.
a3
LH = Pressure dror across the orifice meter, ine Hou.
' <
13.6 = Specific gravity of mercurys
¥ = Absolute rressure at standarcd conditions, 29.92 in. Hg.

)
)



EQUATIUN E-

Fage 12

2 - Sulfuric Acid Concentration

(V, =V ) (N 301")
C =] ( o wyn=4 lbDe=1l.) - ( a
H25U4 = (1006 X‘C q.‘ml-) vm
. std
where:
c

H.SO. = Concentration of Sulfuric acid at standard conditions

dry basis, 1lb./ cu. ft.

1.08.10" "= Conversion factor including the number of grams per

gram eqguivalent of sulfuric acid (49 g./ge=eqe),
45306 ::’l/lD'! and 1'000 ml./l., lbo-log.-mlo

V = Volume of barium perchlorate titrant used for the

sample, mle.

tb = Volume of barium perchlecrate titrant used for the

where:

CSO

7.CSX1C'§=

blank, mle.

N = Normality of barium rerchlorate titrant, Ge=€Ge/1le

ution volume of sulfuric acid (first
r and filter), ml.

f sample aliguot titrated, ml.
Vvolume cf gas sample through the dry gas meter
(standard conditions), cu. ft.. see Zgquation B-l.

(v,
(V =V, ) (8) (=5

a

cln

N N N

~~

-5 lbo"lo)
bo‘mlo) V
std

e Concentration of sulfur dicxide at standard

conditions, dry basis, 1lb./cu. ft.
Conversion factor including the number of grams
per gram equivalent of sulfur dioxide (ew g./g.-
et‘,.) 453.( q./lbog and 1'COO mlo/log lb.-l/q.—ml.
Volume of barium perchlorate titrant used for the
sample, mle.
Volume of barium perchlorate titrant usecd for the
plank, mle.
Normality of barium perchlorate titrant, Ge=€Qe/1le
Total solution volume of sulfur dioxide (second
and third impingers). ml.
Volume of sample aliquot titrated, ml.
Volume of gas sample through the dry gas meter
(standard conditions), cu. ft., see Equation 8-l.
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INSTRUCTIONS

l. Preliminary Inspection: Upon unpacking, please inspect all parts

for damage in shipmert, J[f damage has occurred, please notify carrier
immediately. Save all packing material for their inspection.

-

2+ Factory Guarantes: You are protected by a one year factory guar-

antee against defective material or workmanship, subject to inspection
and replacement F.O.B. factory. If the unit appears defective, whether
new or old, it should be returned to the factory for inspection. This
is less expensive than unauthorized field repairs, which may void the
guarantee or render minor parts replacement impossible due to damage

to major parts.

3. Introcduction: The R.A.C., Train Stacksamplr was developed by the

Emissions Testing Branch of the Office of Air Frograms, E.FP.A. It is

specified in Volume 42, Number 160 of the Fed:ral Register under the

topic "Standards of Performance for New Stationary Sources," "Method
5 Particulate Sampling," and with slight meodification "Method 8 Deter-

mination of SO SC., and Sulfuric Acid Mist," "Method 102 Determina~-

2!
tion of Particulate and Gaseous Mercury Emissions," "Method 104

Determination of Beryllium Emissions."

The sampling train has four major —‘mponents: (1) The pitobe
assembly includes the probe nozzle, a heated, glass lined (optional)
probe, and an "S" type pitot tube for monitoring gas velocity during
sampling. (2) The sample case has a heated portion for the filter,
cyclone and flask, and an ice bath portion for the impingers. (3) The
umbilical cord connects the sample box with the meter box. It is a
development of the aquanaut program called "Life Line." (4) The
meter case consists of a dual inclined vertical manometer, an orifice
meter, vacuum pump, dry gas meter, thermometers and electrical controls

for sampling.




4. Assembling the Unit: After the unit has been completely unpacked

L d checked for breakage and exclusion of parts (use the included pack-

! ",1ng slip for this purpose) a trial assembly should be completed in the

| following manner. Not all the procedures presented here need tn be

! completed with a new unit. However, they do help familiarize oneself
with the unit and they comprise the necessary maintenance which must

be performed as the stacksamplr ages.

Meter Control Case: #201009 - A schematic of the meter <ase

plumbing is shown in Figure 2. The components and a brierl description

\
|
|
’ nf their function are given below.

. The pitot tube lines of the umbilical cord connect through a
quick-disconnect fitting to an inclined/vertical manometer in the
| meter case and the umbilical cord sample line connects through a

| quick disconnect to the vacuum pump.

The pump intake vacuum, and indirectly the pressure cCrop across

Ohe collection apparatus, is monitcred with a vacuum gauge just after

the quick discoennect. The pressure drop across the sample apparatus

is tne gauge vacuum less the stack draft.

A bypass valve is in parallel with the vacuum pump to give fine
.flow control and to permit recirculation of gates at low sample rate

so that the pump motor 1s not overloaded. Downstream of the pump and

bypsss valve are a thermometer, cry gas meter, another thermometer,

and a calibrated orifice with an inclined manometer in parallel. The

calibrated orifice and inclined manometer read in inches of water and

are used to indicate the instantaneous sampling rate. The ury gas meter

gives an integrated gas-sample volume. T™he average of the two temper-

atures on each side of the dry gas meter gives the temperature at

which the volume is sampled. The meter pressure is the atmospheric

pressure.



The electrical circuitry for the meter case is shown sche-
matically in Figure 3. The electrical controls are shown in Figure
l« The meter case has a pilot light to indicate when the meter case
is energized. Five toggle switches are located on the front of the

meter case. %hey are as follows:
i. Vacuum pump anc pilot light.

2. Fan in the sample case and a pilot light on the meter
c

3., Heating element in the sample case and & pilot light on

the meter case, all in series with the toggle switch for
the sample case fan. This prevents the heating element

from operating without the fan; however, the fan can

cperate without the heating element.

4, Frcbhe heating element controlled by a variable trans-
former and a pilot light.

Fower for the sample case fan, heating element, and the probe
heating element alcng with a2 common ground are connected to a four-

pronged female amphenol in the meter case for ready connection to

(&N
.

the umbilical cor

The meter control case is shipped completely assembled, however,
al items which should be checked. Unlock the door,
open it, and 1ift it up off the pin type hinges. Remove the cabinet
by removing screws around the bottom and the two screws in the upper
right and left corners of the front panel and l1ift the cabinet off,
The chasegis an. front panel will stay intact. Check the general con-

dition of the unit paying particular attention to the tubing and

-y

electrical connectionse.



Check the pump o0il, fill to mark if low, note the cabinet has a
door on the side so that the o0il may be checked reqularly, and
changed if dirty, without removing the entire cabinet. The door also

allows access to the pump filter, which should be cleaned regularly.

Check the dry-gas meter thermometers against a mercury-inglacs

a
thermometer. They should read room temperature.

Make sure the quick disconnects are clean. A drop of penetrating
0il helps keep them in gocd working order.

After the manometer is opened, attach the manometer lines to the
dual inclined vertical manometer. They are numbered to correspond to
the manometer ports. Specific instructions for this procedure are
found on the front of the manometer. CAUTION: lways clcse the ports
before transporting the meter ccnt:rol case, this s.imple Jrocedure will

save a large clean-up job and/or costly repair.

Manometer fluids are color-coded: red is used for the pitot tube

manometer and yellow is for the orifice manometer

b

or ease of reading

in the field.

After making sure the manometer ports are open and the manometer
1 r

lines connected, level the manometer and check the fluid level. The
manometer can be filled with fluid by removing the screw on the left
sides When the manometer is zerced, the fluid-level plunger should

have about 1/4-to=-1/2=-inch travel inward.

Blow through the pitot tube guick connects to check for obstruc-

ticns. The pitot tube manometer should respond.

After sampling, always check the pitot and orifice manometer
lines. They shculd be free of fluid. Clieck for leaks, especially

around the fluid-level plurger and drain screwse. Replace the fluid




level plunger or O-rings, when this becomes necessary. Wipe the dual
manometer clean. If the dual manometer is unusually dirty, clean as
recommended by the manufacturer. Replace the red manometer fluid, if

it is faded.

Plug the meter box power cord into a 110-volt outlet. The power
indicator light should go on and a click should be heard. The click
is the sound of the solenoid valves moving into the position. If the
clicking sound does not occur, check the fuse power source, plug,

ower cord and connections, bulb and sclenocid valve.,
P

-

tch operates the solencid valve assembly, which
enoid valves. Two are usually closed and one

S

The valve sw

(

4

contains three 2-=way

e
tn

+

c‘;.
valve switch 1s turned off, the two open valves

s

(10

2
is open. When th
clcse and the flow intc the manometer is blocked and the closed
lenoid valve opens to allow the pressure to equalize. This allows

C
the manometer to be zeroed while the pump is runninge.

The solenoid assembly operates only on the orifice manometer. To
zero the pitot tube manometer, the pitot tube lines can be disconnected
at the gquick connects on the meter case.

Turn the coarse-adjust valve to the OFF position, for a short

he

period only and fu en t fine-adjust valve. Turn con all

O
ry

switches to check the lights. The heater light should not go on
unti) the fan switch is alsc on. If any of the lights do not function,

check for defective parts, including switches, light fuses and wiring.

Turn off all switches except the pump switch. Turn on the valve
switch and carefully adjust the coarse-adjust and fine-adjust valves.
The orifice meter manometer should respond to valve contreols. 1If no
movement is observed, check the solenoid valves or the crifice meter

system.

wn



Check the Amphencl outlet with a voltmeter or check light by
connecting the leads to the different terminals. When connected
across the variable transformer, the voltage meter or check light
should respond.

Check for leakag: by inserting a plugged male quick connect into
the sample port. Make sure that the valve switch is off and then
activate the pump. Turn the coarse-adjust valve tc the ON position
and close fully the fine-adjust valve. The vacuum gauge should read
about 27 inches of mercury for a barometric pressure of 320 inches of
mercury. Check the leakage rate using the reading on the dry gas
meter and a watch. If leakage exceed 0.02 cubic foot per minute, find
ard correct the leak or leaks. ~Parts to check are the pump, vacuum
gauge, metering valves and pipes.

Umbilical Cord: The umbilical cord connects the last modified

Greenburg-Smith impinger, the pitot tube, and the heating element at

the sampling case to the meter case which is located in a convenient

“place within 300 fecet of the sample port. The umbilical cord consists

of five parts:

l. A 3/8 inch vacuum hose with a quick disconnect to the
sample head and a quick disconnect cornection to the
meter case.

2« Two 1/4 inch lines made of tygon tubing with cquick dis-
connects on both ends of the tubing (connects pitot tube
to the meter case manometer).

3. Five multistrand insulated conductors with Amphenol con-
nector on both ends(connects sample case circuit to meter

case power supplyl.

4. Ground wire,




5, Sample Head: 996109 - The socket connection of the sample
head connects the last impinger to the umbiilcal cord. It
consists of a thermometer, check valve, stainless steel

tubing, and a guick-disconnect connectione.
The umbilical cord is checked out in the following manner:

Wipe the vacuum line and pitot line (1-2) quick connects clean.

A drop of penetrating 0il on each helps keep them in good working

conditione.

Check the dial thermometer on the sample head. The temperature

should ci.2ck against room temperature when a mercury-in-glass thermometer

is used as the standard.

Check the electriczl lines for continuity using an ohmmeter or a
battery-light system. Make sure that the leads are connected to the
proper prongs. If there ie no continuity in any of the lines, check

the Amphencl connections.

Disconnect the joint at the check valve and add a drop of lubri-

cating oil on the valve.

Test the vacuum line for leaks by blocking the inlet of the sample
head with a plugged ball joint. Connect the line to the meter case
vacuum. If leakage is noted, check all connections first and then, if
necessary, check the tubing. 1f the cause is not readily identified,
slightly pressurize the 1ine and check for leaks using soapy water.

Connect one end of the pitot-tube line to a 36-inch U-tube mercury
manometer or a similar device. Pull a vacuum of at least 10 inches,
seal the tubing at the pump end, and check for leaks by noting the

mercury manometer. Do the same for the other pitot-tube line and the

vacuum line.



Samrle Case: Figure $ anc¢ 9A - The ball joint from the pitobe

nnects directly to a glass cyclone located in the sampling box, which
. s designed to remove large particles. The cyclone is followed by a
glass filter holder with coarse-porosity fritted glass ter support.
Both the cyclone and fllter are positioned in the heate. portion of
the sampling box, which is usually maintained at 250°F. The filter is
usually glass fiber of 0.3 micron porosity. Catalog #294553, 265",

1
#394554, 3", #994555, 4".

A .eparate ice bath impinger case is attached .o the heated sample
case with vertical moving slides. The outlet of the filter in the
heated sample case attaches to four Greenburg-Smith impingers in the

.ic:‘»- bath case. ©Only the second impinger has the original tip, the
other three have been made without the tip in order to decrease the
r glass configurations are available to

ont panel assembly houses the heater, fan and motor, ade

J
hermostat, and electrical circuitry. A hinged door with two

The sample case is checked in the following manner:

™

1 o — - - - 11y 2
Using an Amphencl adapter, pilug in

ot

o a 110=-volt source. The fan
and heater should go on. Failure to coperate may be caused by a faulty
electrical source, a poor cornection, a defective fan, or a defective
heating element. Check the thermostat operation by monitoring the
dial thermome*er in the heated se on of the case. The temperature
will generally fluctuate 20 toc 30" about the average after it stabilizes.
The usual setting 1is 250°F, but the thermostat can be adjusted to the

setting desired.

®



Check the probe heater socket with a voltmeter or with a 110-volt

check light. Its output voltage is determined by the probe voltage

.
control setting on the meter control case panel. This socket should

only be used for the probe as other electrical loads might damage the

voltage control.
For recording p es, the cases should be numbered. At least
three sets of the impinger case assemblies, including all the glassware
an

o
2
o
O
n

a stack test and preferably more, depending on
iired in a day. The availability of several sets

should be on hz

r
the number ¢f runs re

ﬂ")
[

increases efficiency during the test since the sample train can be
cleared while the second run is being made or the traine can be cleaned

after all runs have been completed.

sware: See Figuie 2 - Wash the cyclone, flask, filter nolder,

frit, glass ccnnectors, and impingers with glass cleaning detergente.

sulfuric acid cleaning scluticn. Rinse all parts with distilled,
deionized water, and ther acetone; air dry. Reassemble the impingers

uysing a thin coat of ac ne-insoluble silicone stopcock grease on

e
ot
>

-
the upper half of the tarer joints. »r sampling the stopcock grease

A
should be wiped off before washing. When the glassware is stored before
g void contamination.

o
O
-
m
-4 ]
it
s |

sampling, cover expose

sware placing the cyclone, filter, and flask in

(2 1]
"

Assemble the gl
the heated sample case. The side inlet of the cyclone faces the probe
outlet, the flask attaches to the bottom of the cyclone and the right
angle bend of the filter holder attaches to the top of the cyclone.

The impingers are then placed in the ice bath case, standard Greenburg-
Smith plated impinger is second if the set up is for particulate
sampling. A g ass right angle bend connects the filter to the first
impinger and g.iass "U's" connect the impingers in seriec. Make sure
the elbow and "U's" are positioned so that a small exit, either ball

or socket is always attached to a larger entrance, either ball or
socket, this crientation prevents the sample firom hanging up if ball

and sockets are not properly aligned.



Probe: See Figure 4 - The following procedure is not absol-
ely necessary with a new rrobe, however, the procedure is strongly
N "ecommended since it allows familiarization with the new unit. This
procedure should be followed zfter the probe has been used.

To disassemble the pitobe, first remqgve the Swagelok union
except for the welded nut. The nozzle is usually removed in the

field and carried separately. Check for broken glass chips in pitobe
with optional glass liner.

Remove the glass liner from the sheath and check visually for
broken or fractured sections. The most common area of broken or
.ractured sections is within 1-1/2 inches from the front and approxi-
mately 3 inches from the rear. Some fractures on the back end are
hard to see because cf the tape and rubber stopper. One way of check=-
ing is to gently twist the glass probe and listen for grating sounds.
Irspect the electrical system cf the probe for visible shorts or burned
spots shown by uniform darkening of the high-temperature insulation
i “y and the power cord connsctione Then plug the power cord into a
! (\ ariable transformer and set +he power rating at about 55 volts. The
probe should become warm to the touch over its entire length in a few
minutes. If the probe does not heat, check the variable transformer
for proper voltage and for loose connections in the plug and Nichrome
re. Shorts are indicated by partial heating in the rear portion of
the probe. Breaks in the Nichrome wire can be checked with an ohmmeter
Oor a battery-light system.

After sampling, if the probe is in good orier, per the above
procedure, proceed with the cleaning process. Wipe the grease from the
ball jeint. Clean the probe internally by brushjng: first usine tap
water, then distilled, deionized water followed by acetcne. Rince the
probe with acetone and allow it to dry in the air. 1Inspect visually
for cleanliness and repeat the procedure if necessary.

Remove the quick connects from the pitot tube and wipe them clean.

| ('op of penetrating oil helps keep them in anod working condition.
B\

*RAC Probe brush available (201062)

'
o
O
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Use compressed air to blow out the pitot tube. Both the pitot
tube and sheath should be wiped or washea clean with water and air

drizd. Inspect the pitot tube openings for damace and misalignment,
and if necessary, repair and recalibrate the tube.

After the parts are cleaned and inspected, assemble the pitobe
Components except the nozzle. Insert the liner into the sheath,
making sure that the rubber stopper seats properly onto the sheath.
The frort end of the glass liner should be about flush with the front
end of the welded unicn nut. This prevents the union from pushing
against the probe and chipping the end or unseating the rubber stopper.
Replace the Swagelok union. The union should be only finger tight.
The use of a wrench can cause cracks within the first 1/2 inch of the

probe.

Cover the open ends of the probe with serum caps or similar covers

he graphs in Figure 5 may be used to determine the proue heat
.settin; required. If the probes are not constructed as outlined or a
calibration of the probes is required, similar graphs can be constructed

re
by using a heat source and measqun; the inlet and cutlet temperatures
et

(1
Y

o
'1
3
)
h
»

m

at several variable tran tings while passing air through at
t

about 0.75 cubic foo

Inspect the edge of the nozzles for damage. If damaged, repair
and recalibrate. Clean the nozzle by scrubbing and rinse with dis
tilled, deionized water, and then with acetone; air dry. Cover the
open ends with serum caps cor similar covers to avoid contamination or

damage to the kaife edge.

Moncrail: The Monorail is composed of the following parts, please
locate them with the assistance af Fi gse 7 and 8.

(l1.) Monorail; 5 ft. length for 3 ft. jrebe, 7 ft. length

for 5 ft. probe, and 12 it. length for 10 ft. probe.

@



(2.) Pulley assembly (on pulley bar)

}"" (3.) End plates (2)

| (4.) Position nuts with springs (2)

(5.) Fosition bolts (2}
| (6.) 1/4 - 20 X 1 in. with nut and washer (1)
(7.) Slotted steel angles (2) 6 ft. lengths
i (8.) Slotted steel angle (1) 2 ft. length

(9.) 5/16 X 5/8 in. with nuts (7)

. End Plate Assembly: To one end plate, as orientated in Fig. 2,
apply the following procedures, (see Figs. 7 and 8).

| A. Insert the position bolt through the opening in the tab
which is perpendicular tc the "T" shaped end plate so

that the head of the bolt is outside the "T".

~ 7
)O B. Screw i pring toward inside of "T") on
bolt so that it catches only the first few threads.
C. Slide Monorail, open end down, over the tab on the end
. plate and under the position nut so that the grocoves in
the nut are aligned with the edges of the Monorail and

are hclding the Monorail as shown in Fig. 7.

D. Tighten position bolt and Monorail will be held firmly

to end plate. Make sure end plate is butted to Monorail.

E. 8lide pulley assembly, preas:cembl’ed to pulley bar. into

the Monorail as shown in Fig. E.

F. Repeat stepe A through D with second =nd plate. This will



Mounting Monorail: Figure 6 - There are many ways of attaching [
. the Monorail to the stack and
procedures depend on the type of stack and the location of the (C

O

f supporting the other end. These

sampling port with reference to a roof top cor cat-walk. Outlined I
below are several general procedures which should be fcllowed when
mounting the unit. |
A. Either end plate may be attached to the stack, however,
the direction in which the prongs on the pulley bar are

ll
pointed, to the left or right with respect to the sides n
of the Monorail, will determine the orientation of the

sample case. When looking down the length of the Monorail

’ toward the stack the prongs of the pulley bar should point ;l
to your left. Thus when the sample case is hung on the
pulley bar with the Monorail orientated in this manner the ]

probe will be pcinted in the appropriate direction.

B. Mount appropriate end plate to the stack. Consult Fige 7

‘ for hole sizes and locationse. d

C. The end plate not attached to the stack may be suppcrted

in various ways. The two 6 ft. slotted angles are l‘
generally attached to the end plate and these legs

' spread to form an "A", the 2 ft. section being used l
as the cross member of the "A" to add rigidity. The
¢ ft. secticns may be attached to the end plate any- l
where along their length depending on the desired height
of the Monorail. Use the 7 = 5/16 X 5/8 in. bolts with l

nuts to secure the slotted angleg in the desired position.

Mounting the Sample Case: It is suggested that the sample case

be mounted before water and ice are added to the condensing section

to eliminate unnecessary strain. l

A. Lift the sample box to the height of the pulley bar and |

b slip the prong:s through the corresponding holes in the ‘
T-bar on the Mcnorail cabinet uupport.

i
—
w
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B. Push in on the mounting handle until it mates with the

captive nut on the pulley bar and tighten.

The sample case can be remcved from the Monorail by simply re-
versing the two above steps.

Field Operation: Presurvey:

Sampling sites on the stack should be selected so that there is
a uniformity of gas mixture and the stack gases should be as free as
possible from turbulence. When selecting a site the usual rule is
for measurements to be made, eight diameters downstream from a dis-
.tu':bar-.ce and three diameters upstream. Disturbances are usually

caused by inlets, outlets, bends or constrictions in a stack. This

]

rule cannot always be adhered to and in such cases compromises must
t

be made. In doin hig, T

(18]
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measurements and sampling techniques
must be carefully applied to minimize errorse.

“ Because sampling approaches vary, the description of the opera-
jor. of the isckinetic sampling eguipment will be confined to the use
sembly of the components, and adjustment of the
c

enditions once the probe is positioned at

Nomographs:

Slide rule nomograph Side 1 and 2 (Standard) #201014
Consult the instruction booklet titled "pProgrammed Stack Calculator
Instruction Book" which accompanied your slide rule nomcgraphe Ine-
struction bocklet can be found in the leather carrying case that is

provided for your nomograph.

E.P.A. type nomograph (Optional) #927600

Consult the instruction sheet which accompanied your E.P.A. nomographe.




Pitobe Assembly:

Remove the cover frown the nozzle side of the stainless steel

union on the probe sheath.

Remove the cover from the shank end of the selected nozzle
(obtained from the nomograph), insert the nozzle i the probe sheath
union, and finger tighten the union. Avoid the use of wrenches as
this would bind the ferrules to the nozzle shank and could cause the

ass probe to crack. Keep the nozzle tip and the ball joint on the
glass probe covered until the assembly of the equipment is complete

d sampling is about to begin. Mark the probe with heat-resistant
some other method to denote the proper distance into the

r each sampling point. This distance was determined

u a
when the stack was divided into sampling areas.

rature probe to the metal sheath of the samplirg
r hat the sensor does not touch any metal. Its position
should be in accordance with Figure 10 to avoid interference with the
F

robes with pyrometers in place can be supplied by Research

Sample Eox Assembly:

Place the tared filter in the filter holder and record the filter
number on a data sheet. Tighten the clamps around the filter holder

to prevent leakage around the rubber gasket.

Assemble the collection system, as shown in Figure 2, or as dic-
tated by the recuirements of the test, using a very light coat of

(acetone non-reactive) on the lower half of all the

Leak Test:

Place the meter case in a convenient position up to 300 feet



from the test port and connect the vacuum line of the umbilical cord
the inlet of the meter case and the sample head. Place a ball
gint stopper in the inlet to the cyclone to check for possible leakage.

Turn the coarse-adjust valve on the meter box to the OFF position and
open the fine-adjust valve slowly until fully opened. Partially close
the fine-adjust valve until the vacuum gauge read 10 inches of mercury;
then check the dry gas meter for flow. If the flow through thz dry

gas meter exceed 0.02 cubic foot per minute at 10 inches of mercury

gauge pressure, the leak or leaks must be found and corrected.

Final Sampling Train Assembly:

. Remove the cover from the ball joint on the probe, lightly grease
the lower half of the ball joint with silicone grease, and connect the
probe. Make sure that the rubber stopper is snug in the opening in
the sample case. Secure the probe by tightening the probe holding

clampe.

Make all necessary electrical and pitot-tube line connections.
.et the variable transformer on the meter case so that the desired
probe temperature is obta.ned (use Figure 5 as a guide). Set the
Thermostat on the sample box at 250°F or at the desired temperature.
Turn on the heater, blower, and probe switches on the meter case.
llow the sample case and probe to heat for at least 15 minutes before
starting the test and make periodic checks and adjustments to assure

the desired sample case temperature.
Fill the impinger section of the sample case with ice and a
little water. Add ice periodically during testing to maintain the

temperature of the gas leaving the last impinger &t less than 70°F.

Sample Run:

Record all necessary initial data such as that shown on the

sample data sheets in Appendix A, including the initial dry gas

’
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meter reading. Turn off the coarse-adjust valve on the meter case,
Remove the cover from the nozzle
Record the \

clock time, read AP on the pitot tube manometer, and determine AH

fully open the fine-adjust valve.
ip and place the pitcbe at the first sampling point.

from the nomograph as shown previously. §

Turn the pump on and set AH on the meter box first by adjusting

the coarse-adjust valve and then the fine-adjust valve.

The sample run plan should consider the nur.er of traverse

points mpling time at each peoint. A good rule of thumb to

a
follow is to collect a weight of particulate matter equal to about
he filter weight. The upper limit is usually set by

20 per cent of ti
o condensate the

the pressure dr the filter and the amocunt of

impingers can hold. Generally the length of sampling time at each

traverse point is 10 minutes.
F
the sample traverse the pitobe is moved from point to
point without The '
._P should be monitored and adjustments made on the orifice meter with 2

Besides the regular time

turning the punp cff except when chang'.ng ports.

the aid of the
recorded when the AP

interval recordings, a set

changes by moie than 20 per cent.,

. Shutdown:
When testing has been completed, take a final set of readings,

Turn off the

heater, blower, and probe heat switches and remove the probe from the

turn off the adjusting valves and then the vacuum pumpe.

meter.

sampling port and read the dry gas
soon as it is cool ern ugh in order
sample. Disconnect the probe from

the end of the probe and the inlet

Cover the nozzle tip as
to avoid contamination or loss of
the cyclone inlet and cover both

to the cyclone. Disconnect the

umbilical cord from the sample case and cover the last impinger out-

let.
analytical procedure.

The probe and sample case are then ready for cleanup and the !




FIGURES ONE THROUGH TEN

MODEL 2414

STAKSAMPLR WITH
MODULAR SAMPLE CASE

RESEAR”H APPLIANCE COMPANY

PO. Box 265
Cambridge, Maryland 21613



-——— .

FilL PLUG SCREW —

FANZ& LIGHT
\

VALVES & LIGHT ~.<r‘ ‘

PRYGAs METER ———
HEATER & LIGHT —_—
FINE ADTUS T
PUMP £ LI1GHT

MANOMETER PoRTs

i

FOWER LIGHT
COAARS E ADIUST —nu

VAC WP CRAUG E
PMALNOMME TE

QUIC K CONNEC T ~=<_]

SAMMPLE FPORT

GPUIC ¢ CONNECT

DUAL. MANOMME T EF

/

e PROOBE & LIGHT

DFTAIN SCRKEVWSET

A PLUNG E FR

b e

T ONTKCL

"LEVELING ST IKEWwW

/SN

AMPHé NO L \ -
COONNEC TOR FoweER CORP

FIGQURE |

VA RIARLE TrRANSFOKMER




l ISTACK WALL L,
N\
Y |
R N
“s !
2
B ‘q
o
! PRORE @]
2 CYCLONES 12 . |
5 FLASK “M...;., / i 2l
. PATCUATE FILTER /
D IMPINGERS l
> THERMOMETER \\ / 13
T CHHEICIC \AlLNED
s UMBILICAL. COoORD
I NZACUUM (A GES 4 FILTER 2 PITOT
2 COURSE FLOW ADIUST VALVE 15 DRY GAS METER L0 THERMOCHWPLE
COFRINE FLONW ADTUS T VvALLVE |6 ORIFICE TUBPE 21 PYROME TER
2 O ER 17 INCLINE MAaNOoOMETER L2 T HERMSOME TER
3 vacuur PuMeE I S‘aL..iNOlD VALNAES
L]
L.-..Q—- —— b L—’ .— - e . .-, > - —— -1 —nad [ — ——




& ® @ 2 ®

11O VAC
AC Z BLACK "
-<—60 X~ A -_#’LT‘*L v
- . / CAN SW. PROBE HEATER
<~j— l——{; / YELLOW o
1 ¥ poweR
- [ LG T. HEATER SwW 2.5 AMP.
7 AMP. SLO-8L0
0 RED g VARIABLE
XFORMER

¥ e
INDICATES
AT
AW G 14 " 25A
PILOT
: e LGS
PUMP
7R W i L POV —
r 4 ORANGE 4 o PILOT LGT
| THE RMOSTAT l 2 ;

o A ; O | |
YELLOW ' CYCLONE
: HEATER —ooN

Sow. | 2§ 3 FOR

/ |14 GA. TYPE SF§F-2 ORIFICE TUBE CONTROL
/ USED I~ HEATED
COMPARTMENT OFF

A- SAMPL OxX
M) FAN FAN . "

B - COMMON
C - SAMPLE BOX

C 3N H

: o |PROBE
HEATER PEEVS FI-
D-PROBE
WHITE, . HE ATING

o ELEMENT
L -

A\ - -




TOP \VENV

PLUG
QUICK, DISCONNECT ELECT RICAL. CORD

PITOT TusE

Q

,&—I—-
b

()

NOZZ L&

S TAI\NLESS
STEEL.
REAR FERRULE

FRONT FERRULE

STAINLESS STEEL.
UNIOMN

RUBBER STOFFER
WEL D T—
LR R
1 ¥ b - —- o) ool e o GRQ,ND
GLAS S
| =S . g
S TAIN S
SréztESS MNIC KE L~ CHROMIVM %8 oB. GLAsSs TuBing
REA R ALl—OY IR E
FERRLVUE HIGH TEMPERATURE TAPE

ASBES Tos “O.E STAINLESS STEEL. TUBING "SHEATH)

PACKKING

STAINLESS STEEL
NuT

N OTE:;

L PITOBE LENGTH CAN BE ANY
SUuTAaBLE SIZE.

2 NOZzLE DIAMETER AND
CONFIQURATION CivN BE O
VARIETY ofF SIZES, BUT |T
MUS T AN a 5’6 5HANK

FiGu=E 4




! 1T ¢+ 11 1 |
3.1t PROBE (5-min WARMUP)

o ¥

INLET, 280 °F

o=~ INLET AMBIENT
r/’ 80 ©F
INLET, 150 ©F

PROBE OUTLET TEMPERATURE,
PROBE OUTLET TEMPERATURE, °F

| |
1 | |

2 40 60
POWERSTAT SETTING, %

{

-

6-ft PROBE (15 min WARMUF

o

INLET 250 ©F

- S

INLET AMBIENT _
80 ©F

s
&
=
—
<
e
-
o
-
-
—
(-
pur
-
S
w
&
&
S

PROBE DUTLFT TEMPERATURE

— e

&0 b( 0 2
POWERSTAT SETTING, % POWERSTAT SETTING

|
{ PROBE (15-min WARMUP

.

INLET AMBIENT
B ©F

PRORE OUTLET TEMPERATURE,

|

4 & 60
POWERSTAT SETTING, %

NOTE  Flow rite held constant at 0.75; 50% change in flow rate has littie efiect on probe temperature

FIGURE




FIGUER G

SAMPLE
CABINET

RE PMOVABLE

TMPINGER
CABINGET

| | |
- Ia‘lA 95 —

——— CLEAR HOLES
FeR =" BOLTS

-

/
} /
R

SR - -
Q_v
]

PE TAIL A
NT S,




==

/'
POSITION NUT— . ' /
(950199) I l | l
/
POSITION BOL.T—
(g90I1c6) L
— END PLATE

Mcwo AL

(9204-02)




MOUNTING
HANDLE
FIGUVLRE S

\
TN [T |

——— 3 -
= A & YYm
W k-

! SUPPc RT

MONO- RAL
CABINE T

|
[
L
l
{
[
:




[ Door

2 CYCLONE

3 PROBE SUPPORT

1 PROBE

5. PROBE HEATER CorD

b MODUL AR SAMPLE CASE
7 MO -RrA|L ANGLE

= MOINO =AIL. HANDLE
AsSsemMBLy

2 BALL JoOoIiINT CLAMPE
naFILTER ASSEMBLY y -
I FILTER TO FIRST IMPINGER ~dil B i G .
EL 80w/ \&/ | N T
2. IMPINGE R INTERCONNECT U’
3. BALL JOINT OUTLE I, LAST IMPINGER 5' « o
T IMPINGER CASE . { | !
\ Y i e - N\
s = f O L i 5 \ {/¢)
5. CVERF LOW i E ) | | ! B4
e CARRYING HIANDLE L o ’
17 DRAIN O Rt }' : _,'“‘f - T
/ ‘ \ ! :
B. IMPINGER CASE SL.ID¢ \ 3"‘"" / 3
P . P |
192 AMPHE NCL RECEPTACLE CONVE R ‘\\-'_3 ) e +«‘ (\@ (&) : l;
- - -~/ S\y“e 4 | )
20, AMPHE VOL RECEFTACLE ( ~ I @ | ‘yz t:‘IQL “
= el \<<) i - - - ¥ -
2l THERMOSTAT CONT ROL KNeS I 4 j‘f 1 ,
&4 F’"K:"Cékf EAMTE K FEC E F I AN C E /’LI\» > \ ,L / 1 \
' </ o (19 W) (7)
23 FHOT SECTION THERMOME T E R - ' i

P



THERMOC.OVPLE
- . T lZZT L20cm (3/ In)
by TYPE SPITOT TUBE (

— - — - i T

== Scscn'

(« IN)
THE‘RMOC_OU PLE

: —~
&j TvYPE spno-r TUBE CD

i

|
[

SAP'« Pl

FPROPE THEROCUPLE PLACEMENT T
PREVENT INTERFERE NCE, Dy BE TwWEEN
C. 48 AND O95 am (2l AND 3/g inN.).













B }

#
|
|

Step One:

AH@ is calculated by using the formula:

0.0634 (manometer orifice) (T, + 460)¢t
Pb TOTd + 4600 CF

AH =
w

A different factor is used for the manometer orifice for each
successive AH set on the orifice manometer in accordance with the

following table:

Manometer
Orifice
Set OH Factor
«S" H20 .01585
1 031
é 0634
4 «1268
«1902
«2536

If the value is not within 1.6 to 2.1 (l.84 nom. desired) the

orifice can be drilled in increments of €4ths to lower the value, or

if the value is below 1.6, then the orifice should be replaced and the

procedure repeated.

Step Two:
Y is calculated by using the formula:

m \
CFw Pb (4d B 460)

Y = e )
CFy (P, + 0.147) (T + 460)

and is obtained during the trial run along with AH@.



\.

The factor 0.147 is replaced in the formula as the AH is changed.

The following table lists the factors to be used with the various AH
settings.

Formula
Set OH Factgr
5" H, 0 .0368
1 «0737
2 0.147
4 0.294
€ 0.431
8 0.588

1f the value is not within 0.99 and 1.01 (1.00 nom. desired) then
adjustments must be made to the meter. 1If the umit is still under
warranty return to the factory, adjustments in the field will void the
warranty. To adjust the meter, remove the four (4) screws on the top
of the meter, carefully remove the lid, and exposing the lever mech-
anism make sure that the adjusting nuts "A" and "B" are in position,
see Fig. 2. To adjust the meter, "A" and "B" are turned clockwise to
decrease the value of Y and counterclc ‘kwise to increase the value of
Y. After making the adjustment replace the 1lid and screws and run
another trial test.

RW/1-7=7%



TOP OF TRY METER

WHEN REMOVING LID FOR ADJUSTMENT USE CAUTION IN REMOVING GASKET

. SO IT DOES NOT BREAK. WHEN ADJUSTING NUTS HAVE STRING ATTACHED
TO WRENCHES.

T-1081y



TEST SET UP SCHEMATIC
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WHEN PERFORMING VACUUM CHECK PUT PLUG (QUICK-CONNECT) ON INPUT
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4.0 RECORD KEEPING

Record maintenance as per the formats shown in Section 2.0, are maintained
in the WHITE MESA AMBIENT ENVIRONMENTAL notebook maintained in the
Environmental Office. A summary log is maintained of each monitoring run
results and the same for a history log of that particular stack's
performance. This data is also on the computer system,

Data located on a run summary log includes:

1. Stack and Run ID:

2. Date and Sampler;

3. Sampled Air Volume at standard conditions:
' 4. Sampled Water Volume at standard conditions;

5. Moisture Content; Volume Basis;

6. Stack Gas Molecular Weight (wet basis);

7. Stack Gas Velocity;
‘ 8. Stack Gas Volumetric Flow Rate, dry basis at standard conditions;
9. Particulate Concentration;
10. Percent IsoKinetics; and

11. Emission Rates for Particulates, Uranium-Nat., Thorium-230,
' Radium-226 and Lead-210.

The history log maintains a record summary for each stack of the following
data:

1. Data Sampled;
?. Stack Gas Volumetric Flow Rate, dry basis at standard condition;
3. Percent IsoKinetic;

4, Emission Rates for Particulates, Uranium-Nat., Thorium-230,
Radium-226 and Lead-210.

Data is calculated to give emission rates in pounds per hour for
particulates and picoluries per hour for radionuclides.

26~
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MONITORING LOCATION AND FREQUENCY

During non-operational periods, monitoring is not done.
5.1 Yellow Cake Stacks

The exhaust stack for the drying and packaging equipment associated
with the yellow cake calciner is sampled on a quarterly basis during
operations. The sample ports are located on the rocf of the main
mill building,

Samples are analyzed for: Natural Uranium, Lead-210, Rac  um-226, and
Thorium-230 on a semi-annual basis and for Natural Uraniim on a
Quarterly basis,
5.2 Crusher Stacks

The crusher stacks are located at:

1. Ore Buying Station (3) and,

2. Ore Hopper Feed (1)
These stacks are accessible from stack platforms and are campled on a
semi-annual basis during operations. Samples are analyzed for:
Natural Uranium, Lead-210, Radium-226, and Thorium-230.

ANALYSIS PROCEDURE

The lab analytical srocedures utilized are as presented in the
Representative Analytical Laboratory Procedure Manual.

Field sample handling consists of sampled air volume moisture
determination, sampled gas volume, percent isoKinetic, stack air emission
rate, particulate weight sampled, particulate emission rates
determinations, measuring collected condensate volumes, rinsing glassware,
and collection of condensate and rinse solutions for analysis,

A1l glassware is pre-rinsed with 0.1N nitric acid, and all solutions used
in impinger traps contain 0.1N nitric acid.

After sampling, the glassware end stainless steel units are rinsed with
0.1 nitric acid, with the rinse added to the condensate solutions. The
glassware is then rinsed with isopropyl alcohol and stored.
Samples submitted for analysis for each run are:

1. Glassfiber filters, net gain weight determined at White Mesa;

- 4 Condensate and rinse solutions (volumes of each determined at
White Mesa);

27
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ANALYSIS PROCEDURE (continued)

3. flassfiber filter blank; and
4, 0.IN Nitric Acid blank.

Results received from the analytical laboratory are in picoCuries per
filter and/or picoCuries per milliliter of sample. With knowledge of
volumes of condensate and rinse used, along with blank values, a
tabulation is made to determine net isotope gain for the run in
picoCuries. This value divided by the known sampled volume (dscfm) gives
the emission concentration in activity per standacd air volume. This
value, in turn, multiplied by the known standard air volume stack
emissions rate gives activity emission rates for that particular sampling
period.

QUALITY ASSURANCE METHODOLOGY

7.1 Equipment Operation

Prior to performing an emission point sampling run, the sampling
equipment is subjected to a dry run test to determine leakages or
equipment malfunction. Calibration of equipment is checked on a
periodic basis. Probe tips are protected by a protective cap while
not in use to protect accuracy determinations. luring transport of
equipment, all openings are sealed to prevent contamination.
Calculations utilized during runs to maintain isoKinetic conditions
are reviewed and di'y run tested prior to the actual run. All
coniainers and probes are washed prior to each usage.

Malfunction of sampling equipment, excessive malfunctions of normal
operat.ons being monitored, or percent isokinetic sampling rates
greater than plus or minus ten percent error incicate mandatory
voiding of the run or data involved.

7.2 Operations

Operations such as the calciner or crushers that appear, in the
Judgement of the sampler, to be functioning in a manner mot
consistent with normal operations shall void the sampling run,

7.3 Chemical Sample Control

Analyses on each period's sample shall include blanks for both the
filters, impinger solutions, and the rinse solutions. A field log
book shall be maintained 1isting data generated, determinations of
volumes measured, and net gain weights of filters to provide a backup
to summary data records. Filters are transmitted within plastic
enclosed petri dishes.

-2B-



Sect 1.4

Page 11 of 11

Revison: lero

Date: 1/85

7.0 QUALITY ASSURANCE METHODOLOGY (continued)

Handling of filters is only done using tweezers,
7.4 Calculations
A1l calculations are done using a Texas Instruments 59 calculator and

programs written for that purpose. The calculations are rechecked by
another member of the staff to minimize data numerical transposition.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL

ANALYTICAL BALANCES

1.0 EQUIPMENT

Equipment used is:

1. Sartorius Model 2432
Electronic Balance
200 gram capacity
0.1 milligram sensitivity
Serial Number 2903004

2. OHAUS Triple Beam Balance
2610 gram capacity
0.1 gram sensitivity

3. Standard Calibration Weights

The electronic anal tical balance is mounted on a heavy shock-proof table

and balance level is checked prior to each use and adjusted when

necessary. The interior of the balance housing is maintained in a clean

condition,

2.0 PROCEDURES FOR USE

The procedures for using the analytical electronic balance are:

1. Check for levelness, re-level if necessary.
2. Clean pan using camel-hair brush and shut doors.

3. Check zero:
Set all controls to zero. Turn release lever down.

does not stop on zero, adjust with zero control knob

benind micrometer control knob).

4. Weighing an unknown:

Place object on pan with release lever in OFF position.

If scale
(right side

Ensure

object does not touch sidewalls. Shut doors. Turn release
lever to "1/2" position. Dial in weights, starting with largest
series. When too much weight is added, the scale moves below
Zero; go back one step (if 30 is too much, go to 20). Then use

next lower series (1-9 grams).

5. Reading the result:

When all weights are used, turn release lever to "1*
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2.0 PROCEDURES FOR USE (continued)

3.0

position. When scale stops, use micrometer knob to superimpose
scale pointer on next lower division. Read total weight from
left to right observing decimal point.

Make 711 adjustments smoothly:

Stop momentarily in “arrested" position before "full release."
If pan swings too much, arrest once more,

Never dial weights in full-release position.

Clean chamber after use, using camel-hair brush and shut doors.

when not in use, the release lever should be in OFF position,
The procedures for vsing the triple beam balance are:

Ta Place balance on level surface,
e Clean scale surface.

3. Check zero balance, adjust using zero adjust knob under
scale-head.

4, Place unknown on scale-head.

5. Adjust weights on triple arm unti) needle balances at
zero.,

6. Summate weight readings on all three scales to achieve
total weight value.

7.  Return weights to zero position.

8. Store balance where it won't be damaged.

QUALITY CONTROL METHODOLOGY

The analytical balance is verified to be level and zeroed prior to each

The balance is located on a heavy shockproof table anchored into a

concrete foundation. Balance temperature is equilibrated to room
temperature, Special precautions are taken to avoid spillage of corrosive
chemicals on the pan or inside the balance case. The balance is checked

monthly against standard weights. A periodic calibration is performed
with Sartorious.

The triple beam balance is leveled and zeroed before each usage and is
stored in a safe location.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL
SURFACE WATER HYDROLOGY

1.0 EQUIPMENT

Equipment used for monitoring surface hydrology is:

1.  Beckman Model 20 pH meter and probe;

2. YSI Model 33 temperature and conductivity meter and probe;
3. Linear polyethylene containers;

4. Sample Bucket;

5. 142mm diameter filter holder;

6. 0.45 micron membrane filters;
‘ 7. 0.8 micron glassfiber filters; and
8. Masterflex Peristalic Portable Pump.

2.0 MONITORING METHODOL OGY
' 2.1 Flov Measurement

No flow measurements are taken of the two drainage creeks: Westwater
Canyon and Cottonwood Creek,

2.2 MWater Quality

Westwater Canyon and Cottonwood Creek are monitored at two locations
adjacent to the White Mesa Mill facility. Samples are obtained
Quarterly using grab sampling. A five gallon sample is obtained,
following rinsing of the sample bucket several times in the monitored
stream. A liter unfiltered aliquot is obtained for total suspended
solids analysis. Specific conductivity, temperature and pH data is

obtained in the field using procedures detailed in Section 2,4, The
bucket contents are then well mixed as an aliguot is field pumped, by
the peristaltic pump, through a filtration unit containing a 340
point five micron membrane filter, into new polyethylene containers

for a soluble, or dissolved sample.
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2.0 MONITORING METHODOLOGY (continued)

The filter(s) are retained in a sealed, labeled peto dish container
for suspended radionuclide determinations.

The peristaltic pump tubing and filtration unit are rinsed with
distilled water prior to being utilized at each site. The equipment
is pre-rinsed with a known volume of the sampled stream prior to
collection of the dissolved sample portion.

In the event that the sampled streams contain excessive turbidity for
proper filtration with the 0.45 micron filters, the samples are
pre-filtered using the 0.8 micron filters prior to re-filtering using
the 0.45 micron filters; in either case, the filters are
retained/composited for suspended radionuclide analysis.

Soluble aliquots are preserved using nitric acid to adjust the sample
solution to a pH less than two and storage at four degrees Celsius.

Samples are submitted to the analytical laboratory on a quarterly
basis for:

1. Total Suspended Solids;

2. Soluble: U-Natural, Thorium-230, Radium-226, Lead-210,
Polonium-210; and,

3. Suspended: U-Natural, Thorium-230, Radium-?726, Lead-210,
Polonium-210,

Field data is obtained for:

1. Temperature, Of

N

Specific Conductivity, umhos at 25°C;
3. pH, at 250C;

4. Sample date;

5. Sampler ID; and,

6. Filtrate Volume.

93
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2.0 MONITORING METHODOLOGY (continued)

Sample containers are labeled with:

]

2
3
4

S

3.0 RECORD KEEPING

Site ID:

Date;

Field Data;
Filtration Specs; and

Preservation Method.

3.1 Water Quality

Radiological and chemical quality data is maintained in the
Hydrology-Stream notebou!: within the Environmental Office. Data is
maintaiied in summary form Visting:

1.

2.
3.

Sample location,

Sample date,

Field pH,

Field temperature,

Field conductivity,

Total Suspended Solids concentration,
Soluble Radionuclide Concentrations*, and,
Suspended Radionuclide Concentrations*.

*U-Nat., Thorium-230, Radium-226, Lead-210, Polonium-210.

4.0 MONITORING LOCATION AND FREQUENCY

The monitoring locations are shown on the monitoring topographic map.
They are listed as:

1. Lower Cottonwood Creek, and

&% Lower Westwater Creek,

Samples are obtained once PEr quarter; except when the creeks are dry.
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5.0 ANALYSIS PROCEDURE

5.1

Water Quality

The laboratory analytical procedures utlized are presented in the
procedures manuals of the appropriate laboratory,

Field procedures are discussed in subsection 2.0 of Section 2.1 and
in Section 2.4,

Data is reviewed and graphed on a quarterly basis to observe
abnormalities.

6.0 OQUALITY ASSUPANCE METHOPOLOGY

6.1

Water Quality

Monitoring of pH, temperature, and conductivity procedures is done
each quarter. Review of procedures involved with sample preservation
is checked each quarter. Sample composition bottles are not re-used
and sample contents are maintained in a locked cooler. All
filtration equipment is rinsed with distilled water prior to each
site use and rinsed with a known stream volume prior to obtaining a
dissolved content aliquot for analysis.

On 2 semi-annual basis, one site sample is split in the field and
submitted as a blind duplicate for analytical and sample collection

quality assurance. Deviations greater than ten percent result in
review of procedures.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL
GROUNDWATER HYDROLOGY

1.0 EQUIPMENT

Monitor wells to be utilized for the groundwater monitoring system consist
of narrow diameter PVC cased wells with locking surface caps.
Sampling equipment consists of:
1. 1.8 inch 0.D. Air Driven Bennett Model 180-500 Sampling Pump;
2. 260 psi air compressor and ancillary equipment;
3.  Beckman Model 20 pH meter and probe;
4. YSI Model 33 temperature and conductivity meter and probe;
5. Hand air vacuum pumps;
6. Peristaltic pumps; and
7. Field filtration and preservation equipment.
Measurement of phreatic elevations is by use of water level indicators:
1. Built into Bennett Model 180-500 pumping system;
2. Slope Indicator Co.
Model 5143-200'
Water Level Indicator; and,
3.  SOILTEST, INC.

Model DR-760A
800 ft. capability
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2.0 MONITORING METHODOLOGY

2.1

2.2

Phreatic Elevation

Phreatic elevations are monitored on a quarterly basis with a water
level indicator meter. Field log books are maintained listing depth
to water from top of casings. Readings are taken by lowering the
sensor into the rasing until the electrical sensor contact shows that
a conductive liquid has been reached. Distance from the point where
the electrical wire touches the top o the casing, at point of
contact, to a known five-foot interval marker on the wire is
determined using a tape measure. This distance plus the five-foot
interval marking is total depth to water from top of casing. Data is
recorded as phreatic elevation above sea level in the respective
section in the Hydrology Data Notebook maintained in the
Environmental Office or maintained on computer files.

There are no action levels associated with monitor wells. The water
supply well is not equipped for phreatic measurements.

Groundwater gquality is monitored on a quarterly basis by pumping a
minimum of two casing vclumes or until three successive samples show
stabilized readings on pH, temperature, and conductivity.
When the well water has reached equilibrium, the flow is passed
through a filtration unit utilizing a point-four-five micron membrane
filter. The water is filtered through the unit into polyethylene
Jugs as the sample.
Field Sample Treatment Procedure is:

1. Rinse ail field probes with distilled water,

2. Rinse new filter with distilled water.

3. Rinse sample containers with distilled water,

4. Rinse graduated cylinders.

5. Place new membrane and/or prefilter on glass or plastic frit
at base of filtration unit.

6. Pump sample through filtration unit and into sample
container after letting the first 100 mL be wasted as a
filter rinse.
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2.0 MONITORING METHODOLOGY (continued)

7. Rinse 1id of sample container with filtered stream and
tighten onto sample container.

8. Identify and label sample container; include:
A. Site - vell ID;
B. Date;
C. Temperature of original sample;
D. pH of original sample;
E. Conductivity of original sample;
F. Preservation Method

9. Preserv~ the sample in the field using the appropriate
chemical or physical preservation method.

10. If the sample is from the drinking water supply well,
preserve the filter by placing it in a plastic petri
container and seal the container. Label the container with
the site I1.D., Date, and volume filtered.

Upon return to the office, the samples are stored in a locked cooler
at 40 C until transferred to the Analytical Laboratory.

Field data is transcribed onto computer data worksheets and are held
in this form until the analytical laboratory data becomes available.
When such data is available, the data is then entered onto the work
sheets and typed into the computer record. The worksheets and
analytical sheets are filed as reference material.

The following is the analytical data to be requested on the well
samples.
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CHEMICAL PARAMETER MONITORING SCHEDULE
OPERATIONAL PHASE GROUNDWATER PROGRAM

Quarterly Sampling

Indicator Parame cers:

pH (F,L)

Specific Conduc.ance (F,L)
Tenperature (F)

Sulfate (L)

Chloride (L)

U-Natural (L)

Thorium-230 (L)

Radium-226 (L)

Pb-210 (L)

Pu-210 (L)

Accuracy Assessment Parameters*

Calcium (L)

Magnesium (L)

Potassium (L)
Bicarbonate/Carbonate (F,L)
Sodium (L)

Total Dissolved Solids (L)

Note: F = Parameter measured in field

L = Parameter measured in laboratory
A1l radionuclides and metals are

only.

* First and Third Quarters
** First Quarter

Annual Sampling**

pH (F,L)
Specific Conductance (F,L)
Temperature (F)

Total Dissolved Solids (L)
Alka.inity (F,L)
Bicarbonate/Carbonate (L)
Sulfate (L)

Chloride (L)

Ammonia (L)

Phosphate (L)

Aluminum (L)
Arsenic (L
Cadmium (L
Calcium (L

Copper (L)
Lead (L)
Magnesium (L)
Manganese (L)
Mercury (L)
Molybdenum (L)
Potassium (L)
Selenium (L)
Sodium (L)
Vanadium (L)
Zinc (L)

Gross Alpha (L)
Gross Beta (L)
Uranium-Nat, (L)
Radium-226 (L)
Thorium-230 (L)
Lead-210 (L)
Polonium-210 (L)

analyzed for dissolved concentrations

Heavy metal and radionuclide samples are preserved by filtration,
adjustment of pH to less than two with nitric acid, and storage at 40(,

Ammonia samples are preserved by filtration
two with sulfuric acid, and storage at 40(,
at 49C, «39-

» adjustment of pH to less than

Other samples are preserved
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2.0 MONITORING METHODOLOGY (continued)

Samples are cataloged at White Mesa and sent to the Analytical
Laboratory with the app-opriave Certificate of Analysis sheets
attached. Samples are transmitted by locked and sealed containers by
postal contract services. Copies of Certificate of Analysis sheets
are returned to White Mesa showing date of receipt by the Laboratory.

Bottles utilized are of linear polyethylene and consist per sample
site of:

1. Two gallons - Radionuclides;
‘ 2. Two liters - metals;
3. One liter -- ammonia; and,

4. One liter -- T.D.S., CL, $04, Ca, CO3, HCO3, K,
Alkalinity, and Na.

3.0 CALIBRATION

3.1 Phreatic Measurements

‘ Equipment used in phreatic measurements are checked for calibration
quarterly,

3.2 Water Quality

Probe and meter 2quipment including temperature, pH, and conductivity
. are calibrated at each use. Calibration logs are not maintained.

4.0 RECORD KEEPING

Summarized da.a is logged onto computer file work sheets. Once all data
for a well or qua-ter is completed, the data from the worksheet is typed
into a computer file, Certificates of Analysis and computer work sheets
are then maintained as a backup file with the main working file being on
the computer system.

Data includes well, 1.0D., sample date, well phreatic elevations, field
analytical data, and all ascay data.
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5.0 MONITORING LOCATION AND FREQUENCY

Monitor wells are monitored quarterly for phreatic elevation,

and chemical quality.
3, 4, 5, N, 12,

The active monitor wells are identified as:
13, and the culinary water well,
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radionuclide
s 2,
Refer to the

environmental monitoring topographic map for the well locations.

6.0 ANALYSIS PROCEDURE

The laboratory analytical procedures utilized are as presented in the

Analytical Procedure Manual.

Field data anaiytical procedures are as

7.0 QUALITY ASSURANCE METHODOL 0GY

7.1 Well Contamination

per Section 2.4 of this manual.

Well contamination, from external surface factors, is controlled by

installation of a Cap over the surface casing and

surface section of the drill hole.
steel with a lockable cap cover,

Environment al

cementing off the
Wells have surface casing of mild
Staff have the sole

access to the key serijes locking the wells.

Subsurface well stagnation,
tne wells unti) temperature, pH,
samples become consistent,
drawn into the well and sampled.

7.2 Phreatic Elevations

for pumped wells, is reduced by pumping
and conductivity levels of water
verifying that aquifer Zone water is being

log book so that the technician can refer to previous field data 1n

case of an abnormal reading wnile at the site,

Also, the field log

book serves as a check for numerical transposition of calculated

elevations,
7.3 Water Quality

Quality assurance of water quality

in field sampie analysis,

handling, and preservation is maintained by following procedures as
described in Sections 2.2 and 2,4 which comply with EPA and Umetco

Minerals standards.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL MONITORING
CULINARY SUPPLY

EQUIPHMENT

Equipment for monitoring of domestic water quality and usage consists of
flow totalizer meter, an Beckman Model 20 pH meter, chlorine comparator,
and fecal coliform bottles supplied by the State of Utah.

Zero point four five micron Gelman membrane filters are used for
filtration.

MONITORING METHODOLOGY

2.1

2.2

Quantity

CQuantity of domestic water usage is maintained by the Environmental
Staff. Currently, there is an in-line flow rate meter located at the
domestic water supply wellhead. The flowrate meter consists of a
digital readout with two rotating needles reading the last two
numerical digits. The larger dial reads tens of gallons, the smaller
dial reads units of gallons. The last digit on the digital readout
is hundreds of gallons.

Readings are taken the last day of each weex and recorded in the
Domestic Water record rotebook. Values are used by the State
Engineer's Office as part of an annual survey.

Quality

Domestic raw water is grab sampled daily by the environmental crew
who transmit the sample to the Environmental Department.

Bacteriological quality is checked by submittal of proper samp led
fecal coliform sample to the Utah Department of Health Branch
Laboratory on a monthlv basis or as required.

Chlorine content is checked during weekdays using chlorine
comparator. The pH is monitored weekly,

Compliance with Utah's Drinking Water Regulations is monitored as per

E.P.A. guidelines and for elements determined for ground water
sources.

«l2
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CALIBRATION

Calibration of equipment consists solely of calibrating the Beckman Model
20 probe. This is accomplished by checking probe readout versus buffered
solutions of pH one, seven, and ten. The equipment is adjusted to reflect
the calibration solution pH as described in the Beckman pH equipment
manual and in section 2.4 of this manual.

RECORD KEEPING

Records are maintained in a Domestic Water Data Motebook covering data
summary and is maintained in the Environmental Office at White Mesa.

Recorded data, in summary form, includes:
1. Sample Period;
2. Sample Type;
3.  Weekly Consumption;
4. Fecal Ccliform, Count; and
5, pH Range.

MONITORING LOCATION AND FPEQUENCY

Samples for water chemical quality are taken daily. Fecal coliform
sampling occurs once per month, as per Utah Public Drinking llater
Regulations, Sample taps for the mill are rotated monthly. The daily
grab sample is checked each Thursday for pH level,

Water quantity readings are obtained weekly at the wellhead by the
Environmental staff,

Analysis of pH values is by direct readout from a Beckman Model 20 pH
meter,

The analytical procedures utilized are as presented in Section 2.4,
Results are reported in final concentration format to White Mesa,

OUALITY ASSURANCE METHODOLOGY

7.1 Bacteriological Monitoring
Bacteriological monitoring consists solely of fecal coliform checks

through usage of Utah Department of Health Laboratories and sample
containers. Sampling is done strictly by standard methods.
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7.0 QUALITY ASSUPAMCE METHODOLOGY (continued)

Avoidance of sample jar overtopping, proper flushing of a non-aerated
sample tap, labeling of bottles, identification documentation, and
transportation processing are actions taken as quality control.
Quantity Monitoring

Observation of flow rate meter operation is routinely done weekly to
ensure proper meter operation. Maintenance or replacement of meters
is accomplished with Environmental Staff appraisal.

Chemical Quality Monitoring

analysis immediately follows sample ccllection. Residual chlorine
.oncentrations are determined using chlorine comparator.
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WHITE MESA PROCEDURES MANUAL
ENVIRONMENTAL
TEMPERATURE AND CONDUCTIVITY

Equipment used is:

1.

Yellow Sp ings Model 33
$-C-T Meter with ten foot probe system

This model is a portable unit which is operated both by line
power and by battery mode. The probe is protected by a plastic
enclosure for field usage.

PROCEDURES FOR USE

The procedures for using the temperature and conductivity meter are:

1.
s

Ensure probe is connected to meter.

Switch mode contrel to off. Use meter screw to adjust meter
needle to 0, if necessary.

Switch mode to red line. Use red line control to adjust meter
needle to red line.

TEMPERATURE: Switch mode to temperature; read meter when needle
is steady.

CONDUCTIVITY: Read temperature; set °C control to indicated
temperature. Switch mode to appropriate conductivity scale for
on-scale meter readings. Read meter and multiply reading by
scale.

Replace batteries when Step 3 cannot be accomplished. Use
Eveready E95 (or equivalent) alkaline battery.

Clean probe tip in distilled water prior to use.
Allow needle to stabilize prior to reading values,

When reading conductivity when temperature adjusted as per
above, ronductivity reading is mhos/cm at 250C.
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3.0 QUALITY CONTROL METHODOLOGY

The temperature sensor is periodically checked versus a NBS traceable
thermometer. The conductivity meter cell constant is checked monthly
versus meter reading values using standard potassium chloride reference
solutions.

The solutions are:

Solution Normality Method of Preparation Temp.(°C) Conductivity (umhos)

A 0.1 7.4365 g KCL/ 0 7,138
at 20 ©c 18 11,167
25 12,856
B 0.01 0.7440 g KCL/ 0 773
at z¢ or 18 1,220
25 1,408

C 0.001 Dilute 100 mL of B
to 1 liter at 209C 25 147

Calculate the cell constant as follows:

K1 + Ko
1,000,000 + Ky

r-
"

Cell constant
K1 = Conductiviity, in mhos/cm, of KCL solution at the
temperature of measurement

K2 = Conductivity, in mhos, at the same temperature, of the
distilled water used to prepare the reference solution.
Kx = Measured conductance, in mhos.

Temperature readings should not vary from thermometer values.
Conductivity readings should be within two percent. Standard solutions
can be cross-checked with the White Mesa Analytical Laboratory. Meter
conductivity minimum value determinable is ten mhos/cm,

Distilled water conductivity should be less than 10 micromhos/cm.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL

“H METERS

——

used in the White Mesa Environmental Lab and in the field to
monitor pH is:

Beckman Model 20 pH meter;

Beckman Gel Filled Combination Electrode; Futura II;
Beckman pH 1.0 buffer solution, chloride buffer;
Beckman pH 7.0 buffer solution, phosphate buffer;

B.A.R. pH 10.0 buffer solution, borate buffer:

PH combination electrode filling solrtion: 2M KCL, Sat.

Magnetic stir rods and stirrer - lab usage,
250 mL glass beakers - lab usage;
250 m. plastic beakers - field usage; and,

Deionized distilled water.

2.0 pH ANALYSIS

Procedures for pH analysis are as follows:

].
2.
R

Field - Perform battery check on Model 20 meter;

Inspect pH probe for cracks.

AgCL ;

Put probe in buffer solution of 7 pH. Buffer solution is placed
from supply bottle into beaker. Allow meter to standardize to

pH of 7.
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2.0 pH ANALYSIS (continued)

3.0

9.
10.

Field -- Buffer solution can be swirled using hand motion.
Response may take time. Cold temperature of air
will affect meter electronics. Keep meter warm.
If slope correction falls below 95 percent,
relocate meter to a warmer environment.

Rinse probe with distilled water and dry with a clean tissue.
Put probe in ancther solution containing either buffer solution
of one or ten--depending upon estimated sample pH value.
Response time varies.

Allow meter to standardize to buffer solution.

Rinse probe with distilled water and dry.

Put probe in sample stream, let meter stabilize, and read pH

level, nearest 0.1 pH. Meter compensates for temperature of
solution,

Remove probe, rinse with distilled water and dry between samples.

Uo not put used buffer solution back into supply bottle; discard

QUALITY ASSURANCE

The following of the above analysis procedure and usage of standard
equipment will give accurate and repeatable results in pH analysis.
Technician performance is periodically reviewed by supervisor.

-48-
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL

TAILING STABILITY
N

1.0 SUMMARY

2.0

The on-site inspection program is a systematic procedure for inspecting
and recording observations of the performance of all aspects of the
tailings disposal system, including geotechnical, structural, hydraulic,
and electrical-mechanical features of the operaticns. Items of inspection
and procedures are divided into groups according to inspection frequency
as follows:

1. Daily

2. MWeekly

3. Monthly
4, Quarterly
5. Yearly

Changes in inspection freguency will be made as needed, based on
observations made during these scheduled inspections. Inspections will
also be made after the occurrence of any unusual or severe natural or
man-caused events. Each of the inspection item groups is described below.

DAILY INSPECTION

On a daily basis, all areas connected with active tailings disposal will
be patrolled and observations of the current condition and behavior of the
disposal system will be made and record-d. This involves visual
inspection of the following:

s Ta:}ig%s slurry transport system (from the mill to Cell 2 or
Ce

2. Tailings Cell 2
3. Tailings Cell 3

4, Evaporation Cell 1-1

5. Dike structures including Dike 1-1, 1A-1, 2, and 3

6. Cell 2 sump and drain structure and associated drain system
e

Cell 3 sump and drain structure and associated drain system,
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2.0 DAILY INSPECTION (continued)

The inspection checklist presented in Table 1A will be used as a guide to
what conditions are of potential concern, and also to provide a place to
record observations of potential concern. For all inspection items, the
inspector is required to record whether that item appears to be performing
properly (0.K. column of checklist is checked) or that conditions of
potential concern have been observed with that item (observations are
recorded and the action required column of checklist is checked), If
conditions of potential concern are observed, then some further action is
required by the inspector. The specific action required is indicated in
Table 1B. Table 1B indicates that one of three Tevels of action may be
required based on three types of observations:

Key No. Observation Type Required Action

1 Emergency Indicator Notify plant superintendent,
environmental coordinator, and
engineer

2 Warning Indicator Record all data, notify
environmental coordinator
immediately

3 Clues to Distress Record all data, notify

environmental coordinator at
earliest convenience.

In addition to the completion of the daily inspection checklist and
concurrently with the daily inspection, certain items of operating data
will be recorded by inspection personnel, These items will be recorded on
a daily or weekly basis as noted below, unless large changes are noted
during the daily visual inspection. These items are listed in the data
form presented in Table 2, and include:

1. Pond elevations in Cell 1-1, Cell 2, and Cell 3 (record weekly)

2. Location of :lurry discharge within the active cell (record
daily)

3. Flow and 1ine pressure for the active tailings slurry line
(record daily)

4. Flow in the active cell surp and drain l1ine (record weekly)
5. Liquid level in underdrain risers (record weekly).

These data provide a record of performance against which future
observations can be evaluated. Record photographs should be made

periodically of all operating facilities for reference when questions
about observations and previous conditions arise.
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MONTHLY INSPECTION

Inspection of additional items in the tailings disposal system will be
made on a monthly basis. These include:

1. Quantitative evaluation of the active cell tailings slurry
pipeline condition.

e Inspection of diversion and retention structures for surface
water runoff,

Results of the inspection will be recorded in Table 3.

Slurry Pipeline

The slurry pipeline will be i1 spected at certain key locations to
determine pipe wear. An ultrasonic device will be used to measure pipe
thicknesses and determine the need for replacement pipe and pipe
fittings. The critical Tocations which must be checked include bends,
slope changes, valves, and junctions which are critical with respect to
the stability of the dike. The exact locations to be checked will be
established by the envirnnmental coordinator, depending on the location
and configuration of the slurry pipeline at the time of inspection.

Surface Water Control Structures

Diversion Ditches 1 and 2 will be inspected along their entire lengths for
alteration of the channel cross-section and characteristics, and for
removal of debris. The Mill and Facilities Area Sedimentation Pond wil]
be inspected for volume of storage and general condition. The condition
of these structures will be recorded in Table 3.

QUARTERLY INSPECTION

Items requiring quarterly inspection and/or measurement include:
1. Inspection of Cells 1-1, 2, and 3 emergency spillways.
2. Review of maintenance and operational procedures,

3. Inspection for Post-Construction Changes outside of immediate
disposal area.

A1l items inspected on a morithly basis will be included in the Quarterly
inspection. The results of the quarterly inspection will be recorded in
Table 4,

The emergency spillways for Cell 1-1, 2, and 3 will be examined to detect
any changes in the structures. The Safety Dike will be inspected in the
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QUARTERLY INSPECTION (continued)

same manner during the quarterly inspection as the active cell dikes are
inspected on a daily basis, using the checklist of Table 1A,

Maintenance and operational procedures will be reviewed for any needed
changes, based on observations over the last quarter. General inspection
of areas outside the immediate disposal area will be made to determine any
changes in site conditions not due to tailings disposal operations.

A summary of observations and recommended actions (if any) for each of the
above quarterly inspection items will be prepared for the records by
inspection personnel.

YEARLY INSPECTION

Yearly inspection involves survey measurement of Dikes 1-1, 1A-1, 2, and 3
configuration,

The dike crest and slope alignment and elevations will be surveyed to
detect movements which are not observable by visual inspection. Survey
measurements will be made at selected sections of Dikes 1-1, 1A-I, 2, and
3. At each section, measurements will be made at the crest, slope
midpoint, and toe of the downstream side of the dike (where possible).

The location and number of sections to be surveyed will be designated by
the environmental coordinator.

Results of the survey work will be submitted to the environmental
coordinator for review and placed in the inspection record files.

TECHNICAL EVALUATION AND INSPECTION REPORT

A technical evaluation of inspection observations will be performed on an
annual basis, or at times when it is needed due to significant
observations of concern. The detailed scope of the evaluation is
difficult to define and will depend on the nature of the observations
since the last evaluation. The evaluation will address any changes in the
system or items of concern observed during system performance. A report
will be prepared which 1ists these changes and/or significant observations
and states the effect on these items on continued operations. The report
will also contain a summary of the inspection observations for the time
period since the last repart. The summary will simply consist of a

collection of the data sheets used in the weekly, monthly, and quarterly
inspections.

7.0 Freeboard Limits

The freeboard limits are 3.5 feet below crest on Pond One and 5.0 feet
below crests on Ponds 2 and 3.
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TABLE 1.A

UMETCO MINERALS CORPORATION
WHITE MESA

DAILY INSPECTION DATA

Date:

Inspector:

Inspecticn Condition of Observations of Action
[tems Potential Concern 0.K. Potential Concern Required
DIKE 2 - Slopes Sloughs or Sliding, Cracks, Bulges,
Subsidence, Severe Erosion, Moist
Areas, Areas of Seepage Outbreak
- (Crest Cracks, Subsidence, Severe Erosion
DIKE 3 - Slopes Sloughs or Sliding, Cracks, Bulges,
Subsidence, Severe Erasion, Moist
Areas, Areas of Seepage Outbreak
- Crest Cracks, Subsidence, Severe Frosion
CFELL 2 DRAIN - Drain Access and Sump Blockage, Damage
SYSTEM Sump Barge
- Pipeline to Cell Leaks, Blocks, Pamage
1-1
Note: If conditions of potential concern are observed, action is required. See Table entitled "Daily Inspection

Checklist."
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TABLE 1.A

UMETCO MINERALS CORPORATION
WHITE MESA

DAILY INSPECTION DATA (continued)

Date:
Inspector:
Inspection Condition of Observations of Action
Items Potential Concern 0.K. Potential Concern Required
EVAPORATION - Water Level Greater than Operating Level,
CELL 1-I Large Change Since Previous
Inspection
- Liner and Cover Erosion of Cover, Exposure of
Liner
DIKE 1-1 - Slopes Sloughs or Sliding, Cracks, Bulges,
Subsidence, Severe Erosion, Moist
Areas, Areas of Seepage Outbreak
- Crest Cracks, Subsidence, Severe Erosion
DIKE 1A-1 - Slopes Sloughs or Sliding, Cracks, Bulges,
Subsidence, Severe Frosion, Moist
Areas, Areas of Seepage Outbreak
- Crest Cracks, Subsidence, Severe Frosion

Active Cell Slurry Pipeline

Active Cell Slurry Pipeline

Active Cell Slurry Pipeline

Flow Rate gpm

Pressures: Point 1 psig
Point 2 — psig
Point 3 psig

Discharge Point



Cell 2
Tailings
Sturry
Transport
System

Tailings
Cell 2

Dikes 1-1,
1A-1, 2, 3

Cell 2 Drain
System

Key No.

1

e B ® e
TABLE 1.8

UMETCO MINERALS CORPORATION
WHITE MESA
DAILY INSPECTION CHECKLIST

OBSERVATION OF
POTENTIAL CONCERM

INSPECTION ITEM

Pipeline at Dike

Pipeline at Other Locations
Pipeline Joints

Pipeline Supports

Valves

Point of Discharge

Pond Level
Beach

Cell Edge

Liner and Cover

UUpstream Slope
Downstream Slope
Crest

Sump
Pipeline

Type of Observation

Emergency Indicator

Warning Indicator

Distress Indicator
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Notify Plant Superintendent and environmental
coordinator immediately.

fecord all data, notify environmental coordinator
imnediately

Record all data, notify environmental coordinator at
earliest convenience,



TABLE 2.0
UMETCO MINERALS CORPORATION
WHITE MESA
TAILING SYSTEM

WEEKLY INSPECTION REPORT

Week of Week of Week of Week of

Pond Elevations Cell 1
(0.1 feet elev.) Cell 2
Cell 3

Mean Slurry Flow (¢nm'
Mean Return Sump Flo 4pm)

Mean Drain Flow (gpm)

Underdrain phreatic Levels

|
|
|

L |
|
|

|

| !

|

i | |

|
|
|

(Ft.) Cell 1| | |
Cell 2 |
Cell 3
REMARKS
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SLURRY PIPELINE

Equipment Used:

TABLE 3.0

UMETCO MINERALS CORPORATION
WHITE MESA

MONTHLY INSPECTION DATA

Date:
Inspector:

Equipment Operator:

Location Inspected:

General Pipeline Condition:
Results (thickness, etc.):

Action Required:

Location Inspected:

General Pipeline Condition:
Results (thickness, etc.):

Action Required:

more than two pipeline areas are inspected, use additional forms),

SURFACE WATER CONTROL STRUCTURES:

Diversion Ditch 1 Condition:

—

Diversion Ditch 2 Condition:

Diversion Ditch 3 Condition:

Mill and Facilities Area Sedimentation Pond Conditions:

Remarks:

57



1. Emergency Spillways:
Cell 1-1 Condition:

TABLE 4.0
UMETCO MINERALS CORPORATION
WHITE MESA
QUARTERLY INSPECTION DATA

Date:
Inspector:

Cell 2 Condition:

’ Cell 3 Condition:

Action Required:

2. General Area Inspection:

Condition/Observations:

Action Required:

' REMARKS:
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WHITE MESA PROCEDURES MANUAL

Monitoring Guideline
Environmental

LINER INTEGRITY

The onsite tailing monitoring program for liner integrity consists of
monitoring underdrain pipeline collection seepage and visual observation of
liner protection from solar deterioration.

During operating periods, the sump and drain structure is monitored daily by
assigned inspection personnel. On a weekly basis, underdrains are observed to
determine presence of liquids. If liquids are present, the underdrain is
pumped or bailed, to determine volume, and an analysis of the liquid contents
is completed. The samples are analyzed for:

R, U-Natural, total;

2 Vanadium, total;

- Molybdenum, total;

4 Sulfates, total;

5. Chlorides, total; and,
6. pH.

Surface access points to the underdrains will remain capped between checks to
minimize precipitation entrapment,

Analytical data is reviewed to determine if Seepage is due to direct migration
of tailing liquor,

The inspection personnel consists of the Environmenta) Coordinator, Radiation
Safety Officer, or their designees, Tailing stability monitoring and analysis
is the responsibility of the Environmenta) Coordinator, Adherence to the
referenced document: “Tailing Management System; Monitoring Plan", February
1982, D'Appolonia, Energy Fuels Nuclear, Inc., will be maintained.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL
EXTERNAL GAMMA,

SURFACE SOIL, AND VEGETATION

EQUIPMENT

Monitoring equipment for surface soils and vegetation consists of a
shovel, tape measure, trowels, and collection bags.

Monitoring of external gamma levels is by use of Eberline spherical
container TLD chips, one set of five chips per container.
MONITORING METHODOLOGY

2.1 Surface Soils

Surface soils are sampled at the 7ive air monitoring sites. Surface
soil samples consist of samples removed by trowel to a depth of one
centimeter, from an undisturbed area, within a surface area of 1.25
square feet. Total sample volume is 0.041 cubic feet. The technique
utilized is to remove surface organic material covering the site,
remove soil to a depth of one centimeter using a trowel for the
entire described surface area, and directly placing the excavated
soil into the plastic bag. An identification tag, containing sample
location, sample type identification, date, and technician initials
is then fastened around the bag closure sealing the contents,

Soil samples are then transmitted to the analytical laboratory along
with the appropriate Certificate of Analysis sheet for the following
analysis on a dry basis:

1. Natural Uranium; and,

2. Radium-226;

Results are reported as micro Curies per gram.
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2.0 MONITORING METHODOLOGY (continued)

2.2 Vegetation

Forage vegetables are sampled per growing season at three locations,
northeast, northwest, and southwest of the mill, where such
vegetation may exist.

Vegetation is clipped at edible or ground plane eievations and
itemized as to species and location sampled. Samples are enclosed in
plastic bags for storage and transportation for analysis. Edible
portions are defined as that portion normally consumed by the
consumer. Weights of vegetation are obtained prior to shipment to
the laboratory. The wet basis weight, location, species, date

. sampled, and technician initials are included on the bag closure tag.

Vegetation is analyzed for:
1. Radium-226; and,

2. Lead-210,

’ Results are reported as micro Curies per kilogram on wet basis.

2.3 External Gamma

External gamma is monitored at the ambient air sampling sites using
the spherical container TLD badges of Eberline. The containers, each
containing five TLD chips, are mounted one meter above ground plane
at each site with two containers per site. The containers loaded
. with TLD's are received the first of each quarter from Eberline and
exchanged with those in the field. A background TLD is stoed in a
lead-1ined container as a transportation control. The TLD's are

returned to Eberline for processing with a report returned within
three weeks of transmittal.

Values reported are in millirem per week average for the monitor
period along with a counting error term.

3.0 CALIBRATION

There are no calibration requirements associated with soil, vegetation or
external gamma measurements as required to be done at the site.

4.0 RECORD KEEPING

4.1 Surface Soils

. Surface so0il record keeping consists of:

1. Soil type, (clay, sand, silt, gravel)
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4.0 RECORD KEEPING (continued)

2. Date sampled;

3. Location sampled;

4. Technician initials; and,
5. Radionuclide analysis.

Records are maintained in the 40 CFR 190 data notebook maintained at
the Envirconmental Office.

‘ 4.2 Vegetation
Data maintained in record form for vegetation analysis includes:
1. Sample date;
2. Species identification;
3. Sample location;
. 4. Sample weight, wet basis;
5. Technician initials; and,
6. Radionuclide analysis,
Data is maintained in 40 CFR 190 notebook in the Environmental Office.
‘ 4.3 External Gamma
Data maintained as a record summary for external gamma is:
1. Sample period;
2. Sample location; and,
3. External gamma levels for total radiation.
Data is maintained on computer files.

5.0 MONITORING LOCATION AND FREQUENCY

5.1 Surface Soils

Surface soil sampling occurs during March of each year at the ambient
. air sampling sites (BHV-1 to BHV-5).
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5.0 MONITORING LOCATION AND FREQUENCY (continued)

6.0

7.0

5.2 Vegetation

5.3

Vegetation samples are obtained during each growing season and are
divided between forage and direct human food consumption species.
Forage species are collected at or near the following sites:

1. BHV-1 - near meteorological station;

2. BHV-1 - west (1/2 mile) of meteorological station; and,

3. BHV-4 - ambient particulate monitoring station (southwest of
mill);

External Gamma

External gamma measurements are taken over a quarterly interval for

the twelve months of the year at all ambient air particulate
monitoring sites.

ANALYSIS PROCEDURE

The laboratcry analytical procedures utilized are as presented in the

appropriate Laboratory Analytical Procedure Manual except for external
ganma which is done by Eberline, Inc.

QUALITY ASSURANCE METHODOLOGY

7.1

7ol

Surface Soils

Surface soil samples are obtained from a known surface irea by using
a standard template. Maintaining one centimeter deptn is by tape
measure or other suitable graduated measure. Identification tags are
installed in the field labeling each sample with tags secured to the
sample container. A field log notebook is also maintained. Samples
are stored in locked rooms or containers with access only by
environmental personnel. Samples are submitted to the analytical

laboratory in sealed, Tocked containers accompanied by Certificate of
Analysis sheets,

Vegetation

Vegetation sa.ples are stored in plastic bags and weighed upon return
to the laboratery. Only edible portions are sampled. Samples are
identified and tagged in the field and stored in locked containers
prior to transhipment to locked, sealed containers to the analytical
laboratory, Certificate of Analysis sheets include wet basis weights

and accompany samples to the laboratory. Sample sizes are at least
two kilograms each,
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7.0 QUALITY ASSURANCE METHODOLOGY (continued)

7.3 External Gamma

Quality assurance for external gamma measuremerts consist of:

Monitoring the containers once per week to document that
TLD's are still there;

Checking the containers to insure Eberline enclosed chips;

Changing containers one by one to insure same numbered
container is at same site;

Insuring all containers are present when receiving or
shipping to Eberline; and,

Review of Eberline data for consistency and data
transposition.
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES

ENVIRONMENTAL

RADIOLOGICAL

AUDTT PROGRAM
FREJUENCY
An ALARA audit of the environmental monitoring program is conducted on a
semi-annual basis. The audit is conducted with the presence of the Plant
Superintendent, Environmental Coordinator, corporate environmental
personnel and/or corporate health and safety personnel.
PURPOSE

The purpose of the audit is to administer the environmental monitoring
program to maintair cc~4itions as low as reasonably achievable through
administrative familiarization and reaction to observed environmental
conditions. A detailed audit report is submitted to the Operations
Manager-Uranium with a copy forwarded to the Nuclear Regulatory Commission,

REPORT

The audit committee reviews and documents in a semi-annual report the
following items:

1. Documented inspection reports,

2. Environmental radiological effluent and monitoring data,
including Ouality Assurance data, and

3. Reviews of operating and monitoring procedures completed during
this time period.

The audit report specifically addresses:

1. Trends in environmental radiological effluent and monitoring
data.

2. Performance of effluent control equipment

3. Administrative controls/policies on ALARA management of
retention systems and releases,




