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WHITE MESA PROCEDURES MANUAL

Monitoring Guideline
! Environmental
i

i AIR MONITORING - PARTICULATE

RADIONUCLIDES

1.0 EQUIPMENT

| Equipment utilized in monitoring levels of ambient particulate
| A radionuclides is composed of high volume (40 cfm) air samplers

V manufactured by General Metals Works and equipped with mass flow'

controllers and vacuum switch controlled timers. The mass air flow
controller, 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 microffber filter such as:

| 1. Whatman EPM 1000 or

| 2. Schliecher & Schuell #1 HV.
01

Calibration equ;pment consists of a Model GMW-6000 Primary Calibration,

} System Roots Meter and Model GMW-25 calibration orifice assembly.
1

2.0 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.

O
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2.0 MONITORING METHODOLOGY (continued)

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

1Sample handling is as follows: 1

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
Jvisible tears or pin pricks. Any abnormality in the filter is cause for '

discardment of the filter.
i

(d Tne filter is stamped in code signifying the filter number. The filter isN

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

V 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 holder tightened enough for a seal, but not tight
enough to rupture the filter. The sampler is then activated.

Q 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.

3.0 CALIBRATION

Samplers are checked monthly using the orifice plate assembly for
calibration documentation. In addition, samplers are checked by this

j method following each motor replacement.

The calibration procedure is:

1. Obtain air temperature and barometric pressure levels at the
site.

2. Place a clean filter on the sample platform and mount the
calibrated orifice on it.

-2-
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3.0 CALIBRATION (continued)

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

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

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

' T1Pp l/2
Qs = Qa X .TP21

'

Note: Tl = Absolute Temperature at orifice calibration
(273+ OC = degrees Kelvin)

T2 = Absolute Temperature at hi-vol calibration
(degrees Kelvin)

PI = Atmospheric Pressure at orifice calibration -
Standard - 760 MM Hg

P2 = Atmospheric Pressure at hi-vol calibration

6. Qs is the standard flow rate.

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

O
' TpP1 - 1/2 I

i

Qa = Qs X [T)P2- l

1 |

where: Qs is the required standard flow rate.

8. Determine the manometer reading from the orifice calibration
!curve which gives a flow rate of Qa.
j

9. 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).

!
10. 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.

|
| -3-

i
*

!



1

l
1

|

|

Sect 1.1
Page 4 of 7

's Revison: Zero
Date: 1/85

l

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;
1

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-1 attached. !
t

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

O 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

1. BHV-1; northeast of mill;

2. BHV-2; nearest resident;
i

3. BHV-3; Black Mesa background;
1

4. BHV-4; Southwest of mill; and

5. BHV-5; east southeast of mill.

|
-4-
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j AIR SAMPLER CALIBRATION WORKSHEET

UMETCO MINERALS CORPORATION
j WHITE ESA

I
AIR BAR0. INT. INT. FIN. FINAL FLOWSITE DATE TEMP.0C PRESS "Hp0 RATE "H 0 RATE10

j Sp.D

i TABE. |

j CLAR.

Q SEW.

j SWP.
f

4 C-B
5
"

F-B l
; 1

j W#2

j FUS. i
'

.

1

C "H O scfm scfm2j CALCULATIONS ARE:

i ,
1

To calculate Initial Flow Rate: To calculate final flow rate
1

'

1. Determine actual flow rate (Qa)Q from calib. curve for manometer 1. Determine Qa for a Qs of 40 scfm I
using:' reading for orifice

~ T1P9 - 1/2
Qa=Qs X

-

TP211

2. Determine the standard flow rate
(Qs) using: 2. Determine the manometer reading

from the orifice calibration
' T1 p - l/2 curve which gives a flow rate

P of Qa.Qs=Qa X . T P) .2

3. Adjust sampler using flow
controller adjustment.

NOTE:

T = ABSOLUTE TEMPERATURE AT ORIFICE CALIBRATION (273+ C). (298 K)j 0

T = ABSOLUTE TEMPERATURE AT AIR SAMPLER CALIBRATION. (273 + C)2

P)= ATMOSPHERIC PRESSURE AT ORIFICE CALIBRATION (29.92 "H )
P = ATMOSPHERIC PRESSURE AT AIR SAMPLER CALIBRATION ("H )2

g

-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

O values and the blank assay v:'ues are reported with a counting i

error term. The resultant vt'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.

Q 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
j

Record maintenance of sample duration is assured by: i

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 theO treascriber's 4aitiais- Tne treascript4oa or data is reviewed
by another person of the department to minimize transposition of
numerical values. Calculation and data storage is by computer
program.

Sampier Performance

A record of samrter operttion time versus total possible
duration time is maintained as a flag against excessive
equipment downtime. Sanpler performance is reviewed monthly.

O
-7-
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINE

ENVIRONMENTAL

AIR MONITORING - AMBIENT

RADON GAS

1.0 EQUIPMENT

f3 Equipment utilized in mcnitoring ambient levels of Rn-222 gas is theV Passive Environmental Radon Monitors, (PERMS), issued by Western Radiation
Consultants, which utilize an ionized TLD chip (at 670 volt ) ss 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 lbs.) 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.

2.0 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 "0" ringholding 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 monthlyI

I to White Mesa where the rotation occurs within two days. Each set of
chips, one set containing a lithium fluoride chip assembly and a calcium!

fluoride assembly, per monitor station, is transported in its individualcontainer. The chips are contained within their individual labeledholders, one set marked "A", and the other "B", and are changed thereby toprevent transposition of chips.

-8-
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3.0 CALIBRATION

Calibration of the PERM's and TLD chips is performed by Western RadiationConsultants. This calibration occurs between receiving the units from the
manufacturer and installation in the field.

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 PhotoflashO 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 quarterly.

4.0 RECORD KEEPING

The month's TLD chips, in their respective containers, are forwarded bysealed container via the postal service to the support laboratory in Fort,

Collins, Colorado. i

sheet on which the analytical and chain of custody data is recorded. Accompanying the samples is a transmittal analytical{O completion of analysis, the analytical sheet is transmitted to White flesaUpon

where the data is transcribed from the transmittal to computer files by
the White liesa Environmental Staff. The transmittal sheet is filed under
the ambient radon gas section of the maintained files, separated by year i

of record.

O

O i
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5.0 MONITORING LOCATIONS AND FREQUENCY
<

l
Radon 222 is monitored continuously with monthly rotation of the sensors-

(chips) and correspondingly an average monthly result of concentration and4

! deviation. i
'

1The monitoring locations are: I

. 1. BHV-1, northeast of mill,
|

{ 2. BHV-2; nearest resident,
a

j 3. BHV-3; Black Mesa background,
;

i O '

4
1

BHv-4; soutnmest of miii,
-

\j 5. BHV-5; east southeast of mill, and '

i

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

6.0 ANALYSIS PROCEDURE
.

i The analytical procedures utilized are presented in detail in the Western 1

l(
'

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
j value corresponds to a predetermined Radon-222 level in the ambient 1

environment.a

4

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

7.0 QUALITY ASSURANCE
i

Installation / Removal of Chips

Quality assurance during installation and removal of the sensors on a
monthly basis is maintained b.'t:

1. Inspecting the sensors to ensure the chips are present and
situated properly; I

1

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; |

-10-
|
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7.0 OUALITY 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 to the section containing the chips within the monitor is
controlled by a lock to limit unauthorized access. Abnormal variations to
normal operation conditions are noted in field logs by the technician (s)

,

assigned. This includes any vandalism noted.|

| O avm4dity Contre,

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 light 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.v

Variations from desired voltage are noted on field logs. 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

| initial s. 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 isO returned from the support laboratory.

-11-
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i 7.0 QUALITY ASSURANCE (continued) |
_ Data Logging

i Upon retrieval of the data analytical sheet from the support laboratory,
; the data is entered into a computer file for later retrieval.
1

i Sampler Performance

Standby samplers are used on a periodic basis to check equipment and,

i laboratory performance. Data is logged on field logs as a calibration
check.

;

;

?

|

O

o

O
-12-
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WHITE ESA PROCEDURES MANUAL
i

MONITORING GUIDELINE

ENVIRONMENTAL

AIR MONITORING - METEOROLOGICAL

1.0 EQUIPMENT

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.

O 2 o "ont'oatao netwooo'oov

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 !
tines per minute and output mean values on an hourly interval basis.
Data is outputted onto analog cassette tape -and onto a digital paper
tape providing two sources of data recovery.

{

l i
'

O
-13-
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2.0 MONITORING METHOD 0 LOG,Y,(continued)

2.2 Meteorological Station (continued)

The parameters monitored are:

1. Day,
;

2. Hour,

| 3. Minute, |
|

j 4. Wind Mean Velocity, meters per second,

O s. Totei wind Run, meters per secomd,

6. Wind direction, degrees from north, and

7. Stability Deviation, degrees.

3.0 CALIBRATION

3.1 Substation

The sub:;tation equipment requires no calibration as equipment meets
NOAA specifications and NBS standards.

3.2 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 CR5 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.

-14-
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3.0 CALIBRATION (continued)

3.2.2 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 to 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 !
|

r 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.

O s o "o"'Toa'"o 'oc^'io" anD racousNCv

, Monitoring of meteorological conditions is on a continuous F3,is. Data
j collection and retrieval for the substation is daily. Digital 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,

I 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.

|0
-15- '

1

I
.

___ - -



,

i

Sect 1.3
Page 4 of 6

p Revison: Zero
Date: 1/85

6.0 QUALITY ASSURANCE METHODOLOGY

6.1 Substation

Quality assurance of the substation consists of:

1. Weekly checks by environmental staff of crew function, and
i
I 2. Monthly checks of data transmittal.

6.2 Meteorological Stations

Quality assurance of the meteorological station is composed of:

O i. eroper cei4bret4ee 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 seini-annually and wind anemometers
are calibrated annually, or as needed.

Proper recording 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

i Normal Bias 120 EQS
|
:

-16-
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METE 02,. 0GICAL STATION
!

|

CALIBRATION LOG

Site: iear: I

;

WIND DIRECTION
I

Tech. Date of Sensor Known RPMInt. Calibration Readout Direction % Error
( I-

|

2. I

3. |

i

WIND VELOCITY

Tech. Date of Sensor Known RPM
|Int. Calibration Readout Velocity % Error !

i

1. |

2.
1
i

() 3-

|

|
.

,

,

)

' :'

!
-17-
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|
! METEOROLOGICAL STATION

l

INSPECTION

YEAR MONTH TECH.

Checkoff List
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WHITE MESA PROCEDUPES MANUAL

MONITORING GUIDELINES

ENVIRONMENTAL

AIR QUALITY EMISSIONS

1.0 EQUIPMENT

Monitoring of air quality emissions, or stack sampling, is achieved by
White Mesa Environmental personnel using Research Appliance Companyequipment 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 Moael 201005 Standard Pitobe 3 ft. length,

| stainless steel./S-type probe;
!

6. Barometer;

7. Pyschronometer;

O 8- setorius "odei 2432 8eieace ead;

9. Triple Beam Balance.

2.0 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 1-8:18,1977, Part 11, as attached. Thursday, August
limited to: Modifications to standard procedures are

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 0.1N nitric acid as impinger solution instead of
distilled water, as uranium is more soluble in nitric acid; and,

-

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

-19-
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2.0 MONITORING METHODOLOGY (continued)

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

Operations of equipment guideline also is attached,
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2.0 MONITORING METHODOLOGY
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417M RULES AND REGULATIONS

j Title 40-Protection of Environment ified by the Administrator. has been 2. The requirement for proportional*
CHAPTER l-{NVIRONMENTAL deleted. If one traverse diameter is in a sampling has been dropped and replacedi PROTECTION AGENCY plane containing the greatest expected with the requirement for constant rate

trnL 't54 51 concentration variation the intended sampling.,

2

purpose of the deleted paragraph util be 3. The leak check before the test runPART 60-STANDARDS OF PERFORM. fulfilled. has been made optional; the leak check
ANCE FOR NEW STATIONARY SOURCES 2. Based on recent data from Fluidyne af ter the run remains mandatory. '

4 a eu a amphng Strategies forRev;sion to Reference Methods 1-8
Large Power Plants Including Nonunt. Memop 54

( AGENCY: Environmental Protection form Flow. CPA-600/2-76-170 June 1. The following alternathes have
1 Agency. 1976) and Entropy Environmental 1sts been included in the method:
l ACTION: Pinal Rule- (Determination of the Optimum Number a. The use of metal probe liners.
1 of Traverse Potnts: An Analysis of b. The use of other materials of con-4 SUMhfARY: This rule revises Reference hiethod a Criteria (draft).-Contract No. struction for Elter holders and probej hiethods 1 through 8. the detailed re. 6&-01-3172). the number of traverse liner parts.*

quirements used to measure emissions points for velocity measurements has c. The use of polyethylene wash bot-
from affected facihties to determine been reduced and the 2:1 length to width t!cs and sample storage containers,4

whether they are in compliance with a ratto requirement for cross-sectional lay. d. The use of desiccants other than
standard of performance. The methods out of rectangular ducts has been re. silica get or calcium sulfate, when4

were originally promulgated December placed by a " balanced matrix" scheme. appropriate.
|

,,

j 23.1971, and since that time several re. 3. Outdehnes for sampling in stacks e. The use of stopcock grease other
.

'

visions became apparent which would containing cyclonic flow and stacks than sihcone grease, when appropriate..

clarify correct and imprtne the meth, smaller than about 0 31 meter in dlam. f.The drying of filters and probe. filteri
ods. These revisions make the methods eter or 0.071 rn' in cross-sectional area catches at elevated temperatures, when
easier to use, and improve their accuracy will be publishen at a later date. appropriate.

4 and rehabihty.
4. Clartf1 cation has been made as to g. The combining of the n!ter and

) en txME DATE: September 19,1977* m nae ek for cyclonic now is neces. W Mes W me contah.
sary; also. the suggested procedure for 2. The leak check prior to a test run#

ADDRESSES: Coples of the comment determination of unacceptab!c flow con. has been made optional. The post-testj letters are available for public inspection ditions has been revised, ler.k check remains mandatory. A meth.
1 and copymg at the U.S Environmental
j Prt>tection Agency. Pubhc Information kmoD ., od for correcting sample volume for ex-

' ce%Sive leakage rates has been included.
) Reb te Unit (EPA Library). Room 1."111e calibration of certain pitot tubes 3. Detailed leak check and cahbration

3

29: 41 hi Street, S.W. Washington, has been made optional. Approprnte con. procedures for the rnetcring system have |Dt. JO4CO. A summary of the comments struction and application guidelmes have been included. Ir.nd EPA's responses may be obtained been included.
upon wntten request frt>m the EPA Pub. 2. A detailed calibration procedure for LTemop 6

lic Information Center (psf-215s. 401 temperature gauges has been included. I POSSible interfermg t. gents of theM Street. S W Washington, D C. 20460 3. A leak check procedure for pitog method have been delinea* ed.
(specify "Pubhe Comment Summary: lines has been included. 2. The options of: (at tsing a Afethod
Revistor.s to Reference Afethods 1-8 in 8 impinger system or (t ) determiningAppendix A of Standards of Performance "O

SO. simultaneously w'th particulatefor New Stationary Sourets''s. 1. The applicabh!1ty of the method has matter, have been 'acluded in the
e n o I e mbustwn me hFOR FURTHER INFORATATION CON.

TAE. processes and to other processes where.it 3. Based on recent research data, the
has been determined that components reqmrement for proportional sampimg

Don R. Goodwin. Emission Standards other than O.. CO,. CO. and N. are not has been dropped and replaced with the
and Engineenng Division. Environ. present in concentrations sufScient to requirement for constant rate sa'np!mg. '

mental Protection Agency. Research affect the final results. 4. Tests have shon that isopropanolTriangle Park. North Carohna 27711, 2. Based on recent research informa. obtained from commercial sources oc-telephone No. 919-541-5271, tion (Particulate Sampling Strategies for cationally has peroxide impurities that (

O SUPPLEMENTARY
Large Power Plants Including Nonuni. will cause erroneously low SO. measure-

[INPORAtATION: form Flow. EPA-CPO . 2-7G-170. June ments. Therefore, a test for detectingThe amendments were proposed on June
8.1976 (40 PR 23060). A total of 55 com- 1976), the requrrement for proportional peroxides in isopropanol has been in-
ment letters sere received during the sam;) ling has been droppal and replaced cluded in the meth(x1,

with the rmuirement for constant rate 5. The leak check before the test run
comment period-34 from industry.15 sampling Prormrtional and const. tnt rate has been made optional; the leak checkfrom governmental agencies, and C from
other interested parties. They contained sampling have been found to give essen. af ter the run remains mandatory,tiany the same result. 6. A detailed cabbration procedure fornumerous suggertions which were incor-

3. The "three conrecutive" require. the metering system has been includedporated in the final revisions-
Changes common to all eight of the ment has been replaced by "any three" in the method.

for the determination of molecularseference methods are: (1) the clarifica- weight. CO. and 0,. """"
tion of procedures and equipment spec- 4. The equation for excess air has been 1. For variable save length spectro-ifications resulting irom the comments. revised to account for the presence of CO. photometern a scanning procedure for(2* the addition of guidehnes for al-

5. A clearer distmetton has been made determining the point of maximum ab-
ternative proceduren and equipment to betscen molecular seight determination sorbance has been incorporated as an
make prior approval of the Administra- and emission rate correction factor opt ion. .I

tor unnecessary and (3) the addition of dete rmination.
r.n introduction to each reference meth- 6. Single point, integrated sainphng '

hinnon 8
od discussing the general use of the has been included. 1. Know n mterfering compounds hatemethod and delineating the prcredure

been listed to avoid nusapplication offor using alternative methods and equip- hfMnoD 4 the melhor!.ment- 1 The samphng time of 1 hour has 2. The deterrnination of filterable
Specific changes to the methods are; been changed to a total samphng time p:trticulate matter (including acid misti

D"OD I shich will span the length of time the s unuttanemisly with HO, and SO, has
nollutant emission rate is being deter. been allowed shcre applicable.

1. The provision for the use of more mined or such time aa spa tfie<t in an 3. Since occamionally some commer-
than two traverse diameters. when sec- apphcab!c subpart of the standards. cially available quantstles of isopropanol , (,

Ff Di A At 9tGif.TER, VOL 42. NO 160-THUR5D AY, AUGU5T 18,1977
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RULES AND REGULATIONS
I

na no endor f methods la this aErendin la mot lateadadlootusten o.raent er denian e uscir apphenbauty ishave peroxide impurities that wtIl cause
erroneously high sulfuric acid mist mens- emurces that are not subiert to standards es periormance.

lenually ap henble to other sottrees;
tt.ements, a test for peroxides in 1sopro- The methods are pWty should ga pnhnHed by enreful%

ha*"a " apgdsem') panoi has been tneluded in the method.
o sucI,proprim.a evalucion w the condit ...e prevalentand

j 4.The grav! metric technique for mots- soun e .
v ture content (rather than volumetric) The spewas h smowed in the 6,rmutation of the ref.

had 8"'d ' P* *" * * * * * * ' -has been specified because a mixture of 'p"ro"c'e'du'"re'n', and' irrkir" man'ce.""n" con"c"e'rit. a pe"rfor" man"ceI
sperWatson aplow ch would tw preferable in EH methodstsopropyl alcohol and water wtil have a iroa

i.ecausa this ai um rrentest nenshiHty to the uner.
volume less than the sum of the volumes In prarlice. hon ever, this approarh P. smiaucural 6n vuont
of its Content, ennes tarause perinrmance avecincaliana connat he

esinhinahed. Mest of the methods described herein5. A closer correspondence has been
Ll,ier,efore, in,volve,3, ,ctn,e ert,utponent ad.we6twationg antisper.ade between similar parts of Methods p ,, ,.d y,,, nd o p m p,,,d, ,,, h. api-ndie rely

8 and 5. un peit-rnmuce merm.

MISCrLt ANEotJS hten.* ilmnesf in line **lereire neuimis should not
necev<ari y aHe.t the validuy of the resulta and it isl
recasn''ed that alternativt and rnethods

eu,nt.,s.cu,n,n m a rov,id,es auuiuntylulvelentSevtral commenters questioned the
s nr um Admmistte-

meaning of the term " subject to the ap- to p pr fy or ani c e un equivalent methoda, m
proval of the Administrator"in relation siternaute snethmfi. and (3) rnmar channes in theme% lory of the reference swusode. It should be
to using alternate test methods and pro * escuir understead that unicas other=ise identified all
cedut;s. As defined in i 60.2 of subpart such methods and chanses must han pnar appraval of

P 8 'uch methodw or
dett,athshs"''rm"*n "th' ^ri feresw'e''*eu'm"F'e"without obtaining
"* Ad"" * e "**"A, t.he " Administrator" includes any su- m di

thorized representative of the Admints- piin approvnt does so at the rbk d sutmequent d4 sat >
trator of the Environmental Protection preval and rewsung a 4th approved methods.

eient or" proc,e"dur"es"'are"r"ecosn'sa"d,pecinceir idenoneda's t"w"ine'acrep"tabt
*'*8 O* 8* * " bad - d I* * *Agency. Authorized representatives are i

EPA omclals in EPA Regional Omces or er potennaii acceptawe and are
State, local, and regional governmenta] in the methods. The items 6 dent!flekj as acceptable es>u without approvW tout mean to tdanu.

n,ena may tse paed, port. The potenually approvahie on-omcla!s who have been delegated the.re- d so the tent r
sponsibility of enforcing regu.Ttions un. uans are cited as sublect to the agproval of thea

"8 '* y
der 40 CFR 60. These omcials in consulta- $,r"M'j,'',",[m*,','",,'g,7,"/,',,*,In.,'i c o0"'t ty,
tion with other staff members familiar dnereisan of the ewner without wier approvat atowever,

dd ' PU 6 *PD37 8 * *1' 7with technical aspects V source testing d''p'r'o''vable"te'c' hon'q"u'es or' alterna'u''ves'h'e"*no*t p''r"v"idedap ar o
will render decisions regarding accept. sn the ref,.rence nauseds. An o. the patectially approv.
able altemate test procedures. abiopuanun not nomaniy wceptable m sl appire.

uona. 'li erefore an owrar eterung to uw such po.i

In accordance with section 117 of the tenually abiprovable tech,niques or alternatives is re.
um terani<iun o,run a that

't*"r*nau*na are(D a"act apphemble and are proftheAct, pubhcation of these methods was riuse in f
preceded by consultation with appropri- esacuwd: (2) including a written deceription o

ate advisory comrnittees, independent surnaun meuend in the tapt report <the written
method m'imt be clear and mtss,t be espoble of bema per.experts, and Federal departments and snrmed irithout addauonal in trucuen. and the degree

agencles. of dotad shouid Se similar to the detalloontatned nn the
reference methods); and (3) twovednig any rationale or

(Becs.111.114 and Sol (s) of the Clean A.it supporung data neceanary to show the talldity of the

[ [L ] *
Act, sec. 4(a) of Pub. L No. 91-6o4,84 Stat. saternaun in t:4 parucular applicauon. Failure tosneet thews requwnwnta can resulL na the Adminia.
16a3; sec 4(a) of Pub. L No. 91-6o4,84 Stat. ** E**' # * * " ' " " '168t see. 3 of Pub.1. No. 90-148. El Stat. So4
|42 tLS.C. In67a-6,1857c-9. la57g(n)1.) &!ttunn FFaerrta ano Vrinrnr Teo e en, rna

sustiosant afoi ain
-

NorsM-The Environmental Protection|
1 Agency has determined that this docume.nt 8. Ib' B4 e nd .4 pplicef, stay
I does not contain a major propcasal requiring I1 Principle. To aad in the reprierntaine n.rai. ore.

preparation of an Economic Impact Analrsta ment of gellutant emismens and/or total voliunetric tow
under Executive Orders 11821 and 11949 and rate fmns a statine ary source, a meamrenwns aste where* ' ' * * * ' ' *" 0** 8 ' * * d"ecuon as
OMD Circular A-107- s"elarted, a"nd'th'"e cros''s secta'"o o'"th"e et'ar k s"e des nted inton f a

d* d
"w""h"m ea'ch o''th'ee"r eq'u'al a"re'as."*3*'"'''"*"''"****f"' "* ^

Dated: AuEUst 10e 1977a itO 1.2 Apphrabihty. This ineused n applwntda to flow.I
- DoUct.AS M. COsnE. Ing gas airceme in ducts, stacha, and nuca. T.he method.

Admirtistrator, cannot be nsed = hen' m eow n ep ionic ar s irhne is,
14ection 2.4), d a swk 6s stualler than abr=H 0.30 meter

Part 60 of Chapter I of Title 40 of the "2 8al in d>***te' *' 8 0 1 m' u n h* b m er***++e-
Code of Paderal Regulations is amended ,'N7dIc*t dT,$'eEr 'nTr**"a'm'7r 'i Ni s i'"'" O' '

t

by revising Methods I through 8 of Ap- d ameirt urweream from a now distunane,.
T'* ' " hd '* **d d

before c"on"s"tr"ec"u'*em"''of'a'n"e'w f" air'el'st'y fr"o'"'w' ktrh''e'rnssa'lo"nspendix A-Reference Methods as m
fOlloWS. s ill tw menss tred. fashare to do so may repore suteequevit.

aJterahnns in the stark or devanbou from the standard
, A rrt% tart A - Ittttee.uE %f tinue a pra rdure. Ca*as involvint varianu are subject to are
I

'

The reference methods in thM SDfrnd s are referred to rot. t.< i A n
in { en a f Perfuemance Testa) and j GD ll (Cuniphance

' .

# 6th klandards and Af amienance rtaqurr*ments) . l'eveifere
CF st l' art to, Fubpart A (Oeneral Provissnns), sep,of 40

*

cihe
esses of Oneme referetre niethods are dew'rahed in the il M chon of Eleasurcnu ut este. Ennspl.ng er

standards af gerformaure echnamed in the subparts. nlarity snranutenwn! na tesivenwd at a note burswd at
tsermoung with 14utgart p. least Mht stas k or duct diamelers dos n=tream and toe

a'neters uprirream from any flue dirturbetre such as
d' tend. et pan **n. or contrepon m the sie. t , or frein aWithm each standierd of performance. a emet 6an Utled
a" Tent

Methods andwu'wels apphenble
I rtredures" is prweided to ti;

U., test n to the farthey visible nanw. If nes-essary, s*i aiutnatise Iwauen mayidenufy
patiers to the respecuve stancard and W edenesty soy lee erlerted. at a posuson at leset too stack or diact ds.
stweial instructions or enndiumin to t,e hallooed when ameters dow natteam and a ball diameter uretrearn trore
applying a method to the renreetive facihty. Enrh in, any now daturt.atw*. For a rectanturar creen sacuen.

,

strucuona (for esample, establish samphng rates. vol. an eninvalent d ameter TIM shall be ra6culated trum the

l
umni. or temreratureza are ta be umed e4ther in addihon 8"os *"n*E e'luation, to drhranane ti e up='rea'n andIlo

I to, or as a suhnutute for prwwdurva m a reference eneused. d " s.am ddl.u.e e'

tkmilarty, sur enucces subiset to aun'a,nsnr te may uwe en ( g'
' unan monatssring

Paquwenwnta, steelhe mateurtaans pert *
of a reference inethod ars' gerotsded an llee ful guirt of en f), ,, f, .[ H*A19pndia is.
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41736 RULES AND REGULATIONS i
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- DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) |
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DUCT DI AMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

Figure 11. Minimum number of traverse points for particulate traverses.
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RULES AND REGULATIONS 117.17

DUCT DIAMETERS UPSTREAM FROM FLOW DISTURDANCE (DISTANCE A)
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! DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE R)

Figure 1-2. Minimum number of traverse points for wiodty (nonparticulate) traverses.
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Figure 2 2. Properly constructed Type S pitot t.ube, shown
in: (a) end view; f ace 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-
lir e coefficient values of 0.84 may be ass;gned to pitot tubes
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constructed this way.
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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 CIpts) so long as at and a2 < 100, #1 and #2 < 50. z < 0.32 cm (1/8 in.) and w <'1

O.08 cm (1/32 in.) (citation 11 in Section 6).
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Figure 2 5. Velocity traverse data.
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i
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b / OPENING PLANE
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- TYPE S - .. . . . .

PITOT TUBE
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N0ZZLE ENTRY
Pl. AN E .

. . .- - . .

E SIDE VIEW T0 PREVENT PITOT TUBE
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FROM INTERFERING WITH G AS FLOW
STRE AMLINES APPROACHING THE
N0ZZL E, TH E IMPACT PRESSU RE

| OPENIN3 PL ANE OF THE PITOT TUCE
| SHALL DE EVEN WITH OR ABOVE THE

N0ZZLE ENTRY PL ANE.

Figure 2 6. Proper pitot tube . sampling nozzle configuration to pre 0e'nt
aerodynamic interference; buttonhook type nozzle; centers of nozzle
and pitot opening aligned; D between 0.48 and 0.95 cm (3/16 and ([] t

Q 3/8 in.).
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Figare 2 7. Pfcper thermocouple placement to prevent interference;
D between 0.48 and 0.95 cm (3/16 and 3/8 in).t
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Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference;
D between 0.48 and 0.95 cm (3/16 and 3/8 in.)et
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na to approve.1 of the Adnansatratort gar
g,3 gggnyslow at the ten s.ta is nahme and denmieirst tr parahet 4ga g g|, .ub.*p>n Nto the dort at"- 4 3i st,.e . nee stat e ne ronnom,ter =
tmut and stint the on p iece trom eosa arnn.='no, properiv 4I41 t or each of the ett teni s <.1

three fro'n ude A arid tt:ree trum a Aasi tendinas n e4123 The f'aw edere she'l ban she espacity la the prour denaar Inspect ar f 1. = ' o 6 a u i n ' 1 or.
and out b) obtemad m

rei+ sse a sc>t. cuon sehru y ar..und fela m nur. i3 nas rep .e or re rt.. 4 n .c 3 Hen..n 4 8 3 a cre reicmara ihe t alue of ihe l a a e
n

p6 t m i m ito e. na a lo.h.* *
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4141 Calculate the deviathm of each of ttie three A.

TOT TUBE 10ENTIFICATION NUMBER: 3 ATE: anloalue.or c..o temn F. (, hie _A >.and the de. asion r>f
earti nede , sine of c,. , fn a r, wi p > Cse the foi.

laRATED BY: la"m"aba

Du iat i..n = C, .c U A ..r D )
"A" SIDE C AtlBR ATION L,

l.agual.p Il , 36

O P5td O PIII 4 g 4 s Calet late e, the avertg* drtWion front the

em H2O cm H2O DEVIATION nun, for both use A and H sale i.vi the pdot tube. b.e
L'a 8** "'8 '4"St i""-

RUN NO. (in. H O) (in. H2 ) Cp(t) Cp(sp C tAl2 O p
3

M ,C, ..-E,( A or h );
1 .

'
e (-hic A or H)-

1:quation 7 4
3 4145 1*** the Ti pe b pi'ot tube only 6f the tatuen of

e W.de A) arid e (mole 18) are lue than or equal Lc ei t~

. .na ,f o,e ahmiot, ,,io, n, o., o it, ,,,,, n,,,,,, p,C (SIDE A)j p
( A n avul t ', (fi f.e C OL of lean.l

415 F pecuel conside ratiotin.
41Al fricetnin of rishbrauim gent.

413 I t W hen nn pMated T)pe t ptot tuhr a edi-
1.rnsed, priert a rabbraison punt at er ow t the ertorr of
it e duct. and f..llaw the proi e 4uren ouu ned in twee.
4 u and 4 i 4 i ,c.1 he r n.e a puoi o-n ca.ni, sano

p "B" SIDE C ALIBR ATIGN onno,,,o g , p,,a m,,a ; , .,g, io, , ai n, ,,,,,a,
t so bmg as cidwr. tI the Nbh 4 pitot tut e s uv t. or

-
\ [ pggf [ ph) M the pH4H tm e H nel m u h oOn Mon *prou t.'te 09d Hr.

! tm H2O cm H2O DEVIATION t","e"f"r ""n .". 'n .a"n"..'."i n".e' *o"n'a l.'r"r nc"e ""h.as . .".c"'6"ig'o r.'s'
' *' * *d'" "* *-

g m . .

C h) C (B) 2 4 thr un 2 m.RUN N O. (in. H2 O) (in.H 0 C p 's)2 p p
41.512 I or T)pa f int *t 'ubr tb-rttmutile wn.

t ~ nahons i n n h.eut 5 0 sit e proim i w h o t a <.s. i ra' inn

| 1 pn.nt at tar sc ..r ti e i ceiter of t he l act. mot f.ome it.e
__.__i.__ procedor** onsim d m A c' ion 461nw i 14 e.nc s a:

i he em ehes ns. ao obt r < d = h I e s J A re Ln .a .s.a,
jollOL titiss' S hr(1. he ell 8|Bi4 ("EllilI+ 4& alt,f* 4 19 11 I ) g a,M if
or a 4t h olbre e-. op.ni. m s ui en m a b r. e 4 fr. e s'rv.O..

t.w it ( F.g ari s 2 er tvid 2 v.r

I 4IAt1 1.e Sa ini.hra m ath ta rn pla probe s. the
--- e @br.p em punt e oth! be knoe.1 at os ne .t the ren:. f 1

ewetin of a ten! < *bec h < * iof t'.a 4.o a t.4*c ta r
<.g un. .ni crow ,rri on.a . n a.+-C($'DE B) <. mit dan niv r we ar.

|p
t 1 A se..r amt s n hl .ncoruq caHhri. M s uhrs i('ita,t run 9m.o ., ,. , u.....+.,e. n, m ,,,,, o. , n,e n,me n,a. i
t ae t 4h be4' mn punt tw he a fe w inc he , eff ce ears if

|neersa.or y. I bc a c.41 t.prk ve ciTert w ill t.c ni rby 1,le
ma deter noru d

t'.v
than t i .* t herr ehed Id.a k ve. a

nn..ud b..'.*c.'t k orJ. . n h..ni l
j /t' b d 4 tin It O*le| M t }.8'hon : are.,s'fl. I* 2ff qA'se F*.t

3 _
L+F8, of o,- +.o .e

.

a4 cuda,',"."."n' .'n' *r"n; w. 2n..a d 3 t a 'n"o'ui. 'as (''r", ' r" ' 8 *"- of bE C U C (A 0R E) " " ' " '
t e #.. 2 i

AVERACE DEVIATION e c(A OR B) = I -e - M UST E E < 0.01 * 13 - Mr "~ :*d* au mbine m m t.u h ptot ]
t ube-hur tle Mt. I ferevu e is a f vtor d c.. It'''-* m t his h . j
the n'ot nor rel sepsra' ion el. stance f ut, to spect the |
s;n shenina nbueru'rsi un l eurc ? fe), the value of
c',qa depende upon the n"tount of free sture tartween

,,,

I ,Cp(SIDE A)-Cp (SIDE E) -*-MUST BE <0 01 srre.""In "u"ne"" inst.irm s"ep"arate "caht'.n"a" ion'"'t"a"n"t,'"* * d " ' * *"d " *"" ' "
'e'

perbrrned w th each of the cuentnoely sned nort6c uses
b m pSce. Notn that l' e smale orbsen y tahbraf una tech-' '.T - "" gh Oin

' ' e'"e*r n"e a"r'e,":''s'f'> 0"4' 6''e"tu "or"'5"'a"n") a'r"e n"ot or'"r h n snt y
'

bufe 2-9* Pitot tube caHbration data- br cJ
sert for sekinatM s.winbng at velooteen araund 915

in.: t- C1 eau f t/inini, o hwh as um caht.rvo.n venrity;
iam ori er ta the F r.1 tia of Fe. uons 231 to

}hD 'ut y, g v"clunty .M a.e, .r.q 1,y the standar 1 Ntot '"" pk di rmg ram +ahon tere i wo eun 13 n. en un+u.; ;

rete nho 0.nt it as vint nrvemary to draw an ignoni nc
|~

.'. of e. s re *thd(e's *pW 'f) -

pat e. rn.11,0 on Hr 'l 41%1 For a tiroba aw'ubly construc'rd such ti,at i

Ar.= \ ei<rity bee i rnewrc 1 t y (Se Type R pitot l' e gent tm u al.4p uwd in Dr w.ie or entation, oM y |
I.quation ,. 3 lat*. r cn 11,0 on.11 0) it tube nee d I.c cal.1 rated (the suisene able of th e p t'N'* L T h' I"L*' '"'" '""*' " '" ""'"'"*"'dI'''"'*$are: 4142 Cal, nata I, bide A L the snamn A +1 Se cert-

"'''M""*"'4"'I""'""''d'*"'*2'"'I3h**"''-C,s.)* Tn* 5 pilot tole redder t p ,,,,, 1 C, kle n t the snean B side coairvient: *"1 '"" ' ha'e 8t" #5'' ire d vanon te i s.lue of o ot orC,s c = Standard pitot 44 roethnent. use 0 % af the rain 4:e u.e a h.tchr e beta een tLe.o two averags
coefhclent is ur Lion n and the tabe Ls designed va:ar a lew ueetnhon4II D.

i

,

9-
3

|

i ,

b

ei
4

t
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h
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Figure 210. Projected area models for typical pitot tube assemblies..

416 Fleid I'se and ite.abbratson. the tute shall Ie in an interfi rence. free arrangement for tte I:nrikti systern,
486.8 Field t.'ne tai %t to Lt.e altron; uf the Admimstnitorb L* Wi*cular weight of stark n9, dry t,asig (see
4861i When a Tyte 8 pitot tute fielated tule or 4.3 Ternevattare Ganyce After each fictd tav, enL Fe rt mn 3 6) g Omde CWmo eh

stenmbly )in tued in the fbeid. the artropriate i orthrtent t> rate d.a] thermo % = Mol.eular a casht si star.k gu, wet hasia, 3 b
wwue f.hether awrned or ot, tamed t., rat hemuor , shall ete:rs, the rmrenut..rnettes. beguid.fdled liuib th rmnin,-
be nied to gerlorm venuenty caJcmat.ons. For rahbrated pitreitir+etre systems and oth, mote illvth mme).
'I'yps is petot tuten, u.e A side enefhesent st.all le uwd rauses at a temperature m >thm to perrte.1 of the asef ave . 3,r, (g -Ile.H 18 0 ff. Equauon25abwi.ute sta, k b mperaterre Ior temperatures up to
then the A side of the tute faces use flow, and the il side 4 6* C d68* f;.une an Atrl M n>rreury m clw reference /b-Darumetric pruture at measurement alta, mm
awthricant shan to used a hen the 15 side imms the fkw; thermometer, or evpuntent, aF e referrore, ast ernatively, !!r on. lir).
gJtermauvely}ues may be used, irrefertste of a h2ch sedethe arttimacuc averste al tha A anti 11 side either a reference therrnorpuple anti 1* sten t sorr:eter

%
l',o'tutute stack gas tressure, mm lig (da. Egh

iwk static terst:re, mm Hg On. ITg).enethesent va (caLt.rinted t,y N bH or t hermometric hted p.mt=, e r., J '.= Alane the ttow- los 14Lb and tuhng mater . corrected for tarometracN 48612 When a probe sinembly is ward in sample a feevure) may be fHed. I or t, uiterminrop above 4%* O =14 4 P, Equadon&4
emall duct 02 in 3i m. an diameterj, the girnte Rheath pf,1* gl, gee an N ggewg[,gir, sed erlerchce therrhocouple- go,,,,.):tanbrd absolute preeeurs, 700 mm Hg (2) 92g.Smeuman tehu ks a surent. cant 1. art of tie duct crage- patentmmeter gyntem rir an ahernate sefstence, sulpxt m. Pla n_ uon, causans a reduchon in the edes uve vahan of to the approval of the Adiuns*Lrator. Q.em l'ry nlutnetric st. ark ras ik>w rat.e corrected te j

w
( , e.g . Cortmdt Ottaunn 9 in fww(Hn f for deta.ls. Con- If. d.aririg rabbrahon, the ah nhite ten:feraturm snean. stiandard enndthons, daemMr (anci/hr),eentirmal pilotdismidmg prote muerrbhes ar* tml ured alth the gauge tems ranbrated and the ta lerenas r, s titm k temperatura, "O (*F). j
recomtnentled int wie in dierts having muda deemeters taure agree within I & parietit, the temperature data 4.= Absolute stack temgerature, *E (*R). '

i

ymaller than 12 inchse (Citauen nr. m beruor 64. Euken m the held stiall be considered wahd Others nn,
4562 luuslibration the Twillutant emtsnian test sha.] either i.e considered 3 Y I* for mettle Equahon 2 7*

41.fi 21 lirdated htnt Tutwe After ene h field ene, the annlid or adhsstmerits (if apssopriate; of the teist repnits - trio t f. for Enghsh Equation 2 4pinnt tube shall to carnhilly reens'nmegt m tors gede arut shall be Inada, sub;nct to the approt at of the Ad:suntatra-
end stews !! the paint two ope nines are stall ahrne4 tor. N = Fland rd ahnntuta lemseratiare. 233'K (Os* R)withm the spersfacaunns albritrated m > cnte 2 2 or 2 :s. 44 Barometar. Cashbrate the burinneler twd agwol e.= A trrare stsk two teksuty, mAwe (ftrac),
it ran te sentml that it* haelme turfficient of the pitnt t Inarrury tsaronecter. ofm Velorit y bevi of stark an, min !!sO (an. lisO), '

tnhe han sent chenrevi. If. howeear, the tote ha: M*Cotimmon fartnr nie, ir.
6amared to ll.e essent that it nre kmger rinnet.s the .s leren & Waspes ti, in & Molectilar weight of n'ater, (ft-mole t'lleit>
entens of )igure 2 2 or 2 3. Lhe dia.caec shall eithat ha Carry pint ralenlations retwung at trast one estra *"

repaired to restore proger siimment of the face oprungs decimaj Ignre tentand that of the ai qmred dra'a IOmnd ^ '"**I'"' I i

or the tute shall te disrst' led. Ol! f.s' ares after Imal e als utauon. T41.6.22 l' ital Tube A ssemhhesi A fle' each field uwe. $i Namenciauire r * N ,C ( k )..s - ['**'I !e echerk the fare eletunt angnmert of the ptait tufe, as
hin it.euen 41.6.2.1, ale, rem *anur a the satercompwient j ,%g,srial area of stai k, m8 fft') *

ep.cnv of the awmt.ir. lf the mt.re n pnoent .p.irint, 14.= Water tal w in Ll'a ra. .trearn nrom M. %l t, or L, qualm, n 2-9have nnt th sngsel and the fare s.ferung altrnis: crit se NPI*MG's Methel 4 L protsmtsiens i.y s ehenee
erreptahic. it ran le enmurned that the erthese nt of the C, patot tube corthrie.eit, d moustoniew 6 'l A i cr.mc 9 y k reis dry niuuustric flow rate. I

a.s ,mhty has not chanc.,ed. I,f the fwe ogw+mg shrnmer 4 F, e l' tot tube con = tant, 'm .

no h.nect withn. u en virraunns of nrnres -2 or T,,,- f*'
2 3. cither repair um damare ar repare the )..t t tube 3 rg _in _fl w nv M ntn ll o ' 0' :1,r00( l - H,,,)r, A

-T, t..si( 7. .. ,

.tew.i.,aune the acw nwmea,. if i.eecaryb i the inser. I
P K } ( nJ ri |10 ) ~

i. opment parinrs hate changed. rmtore us. original rec f 2 ,
.pa,inra or twahbrate the awmbly. L.yuation 2-10

s42 starwtard pitot tute Of apptkahle). If a standard kir the metri. rystem and e IW.Iv$rei.A r
tot tute is ugrvl for the vetorit y traver e, the tube shan

Fe ennstrurb<t acardmg to the enterie nf sertum s 7 and i Mark,1,. H. Merlmnir.at Fnrincers'II4udtsook, Negr
ft (Ib Ef m d.. )( in .11 e ) i: Yorn, Mr or.in that thme ca., h imi

thall ten seerned a harehese enpHereent enlue of U fF) If V3 4 9 1 i+rry. J j f f 'hemical Esigineers' If andhnok, Ney
( N)('D. IlaO) York . Mo or.+ 4till flout Co., luc. !W%the etandard pitol tute as uwl as left of an awmbly, V8'
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3 Nretnrn. R. T., W r. T. I I. in i W. R. Smuh. I'rabet. I'refnre.1 t y 11.e tinsersity of Wimbat for the
R.ra.hrmiec of Errors in New k Wimpw e Mecurernem* M.nmt rv at thn l'ut ironn.ent. l uruuto, i'uoad 6. Fe t>-

A /ce hmeare a. ruar y 197i4A t.riuroennonin. traiectionai the in.vy,ni41.\1ectine of
't rier. ele l' ark. N r. <l'rewnted.orettion, tit. temt. M Mn..it 3-fla A w aa rnisi reis C ousi..es Tisot tet.the Air 1*nlinoon Control As W

o n ua as, r ue ,nw Ain, a w n lim t %lin p r't't.p n W rir.n?Junale pi,eeni
e 8taad rd Meths.414 Rempl+g Ht b I.21 articul.ai.

Mnure. In. s<t stek af A 8Tal m vi t..rda, r4rt n 1. Imrfpfr so f AMars'. day
Itdelplus, l'a 146 A 8Tsl l>ea g n vmn t i re!'' 71 1.1 i.Hm @ A w anmW b @u6 h4 bn a h k.fL \ emiant, J K. Fleno.niery I hn-s Alet lonmes. Nr be una af Ou. fuDomins metheir ill single l=. int, grab
York John u dry %ml *ng* Inc I st; d C * '" N"dnt. Inh mtd ammimut (W W

6. ilurt Meters-Their 'I haary n' d A t.f tie on..n *"u *m int, ini.'gratnt unphns. Iin, gun sanisite ersnui
A mer. -er , % m W t.
3 y ,nn.,8ucrty of St.whanical 6.4,c uni.is aca sor e. et. i viri ni 41. nice acno, p rte,it os y-

, d d "*"'N L l* r8't N h " ""4 d'''8"" D % "tr y up.lerWar w ea.At"determtim" hon is"tu le'it Oh Il a " .7 A H H A E It indl=.nk af Fund on. 914.117 p ';m
* tand..r >1. l' art 48l PC4 p

p, Annunk liout ul A61 ht ti *"; f * ' a ns ur or cinnsai.uct ruay t.e inedinvic enher au nr mt or a t s nie i unar
ni rate con.vuon

'*'"''""L"'"d"S"""*"d
* Vnn sr, P. (lui.tchnee for T; pe 8 l'iw T.ut+

raubra.n..n' k
"'"''*"S'V *'h*"*"d-

f* '"2
' ' ' "

H ' "'""" C '"a' r"o'u"c an'" '"' *t' * t nver.innoced I tacoon A1 i ^ "F b 4' d "' ' 5
ne..1 n ro c u. N i , i e, e . . i at ni a uno.d

'"8""d"' " ' " ' * " ' " . " "* 'i'" '"'""' d*' * h'''' "I 'a"%6."p t .'ic h on"t a'r'te"i.t r nu'. "of"au. ..o r ..o r t a naSon .*o> l hip n. t ' t i a.
orpo.1.t'.er p., im i *'u"'u" '''"aohn u n s<e ,i he unru-l n*n mua la

esinhec.hbrirn 8- l
u e A T>pr.,r.n

""'''" '''* I"#" ' * " *''n*ro' ra. it kn* l-en . net r uuurd
in s op. ... b

4 a.ru.= nami ..I cre . .. % eelu v. I nn.-
F u. t v

1 a.. t o$ co, ning i stengen
. . . ue 6 meme..t lu..n th Ir. .i ! Trt ngle Par k . ' ' * "a"re" 8 * *""d *

""d'' t ! c6

(No not enesent in eviu entrusions swhesent toy et ry, y a ge

*d" 'ne'r 'n'o"n'"e".'h' as m eu a< nuuhkesbw in the s rnr -
b

Fibris of 1.pve nn"rutehitu %. H 6. Ttia
w. av..aira..ent on th % due of the Ts ne "tt 8, tot

I h'' '" appiirabic for sonne or mit
d"'" 'I"''''v*I".'b n o'n"a'"ns'u''un"s. "F nniet. . of sp.eur snet h-'d "'* d *' "

- "A e or el'*
'.ceHan

t N.e: ... e.e t' 3 Fr wronmeio d
&. .rrh Tr u.nclet .n. . o..n uevn~nient tiranen, u** N664 i l ' * 8H *"1

'*"t u<inu'"*un or at snat ure"uh l=*
**

"L 4 'i ,g h . N < - e n i..i.er 14:, " a"no to anstea mdi-
e s . h .r... k > F vu,4:+ ment r .11 o. ! u roeiti

d t" 'D* Ch * '""' 4 d
'""'e'''t'o' ', o""o", an'' ei 4e n'"t,ru"cin"e"'n u".ni.' n..no to det"r.
'8" h D"."''*5.r Prot.n e t ..no ru. o i T u . .4

iw

! c ni .s .i.nc a er
Ar. i . I a..l ub.. t * t n nr..n n... . d erm..

""w"w'h * '"w"3".r".4' * *'FH S".'r 'm'."4r ht . 'in lieu el m""4 nal
8 +'*'38*'' **mn u. in un. h.w -- T n .n.:t- I em

,| , c ., , ,-nra .. . a, o, s of .a f h y m~iecut, , , , , , .
rn. win nwnt<. far po=. s s i.u.mng n nos ea r. mi. or

sn rvdn.ub.. ? h.& i.6.rev
a -

i i s ..o .r.. n t

I ~ iern..oo e T s or - a'+- t s'a tu"r ape"rou'""i . "the umonu.i,, 4. but
'" T'""*"' b3 4 " nu,n* iaas t n

.s u. vic.n.i.r,. e.n T e. nn .4ur- f

(m) i4 te
,,..riA,._.> re, , u n. ,.

..c

_ u. . ... . .. m m ne n- . m.e u
oe..~ m ne e , r-

m. , . , , , , . . , . ,sv 1 e or4- . piee N ' 4i n. i im .
A . an a.o rinin e ta the uvuphn2 mpp.are n* n*ut sw

I'.n t * 1. rIl %...... k t- 'l be t w of T : I and3
mo *? i b 'us eh .ci alwd la teen, on ber Namphng sysien.s (e.g .= | e s :'

I p.n .i, u.. inr ot s.f 18.m 1 eb e 's.e-v. 't he u.s
A r. no >.,iv. o - n. .r - p..a. Lynet .h pi . ment i nur tr u . l p ov uted *wl mteria

. . .

i i ioa.a.on,c .. ~na wt .c a repre* niau se empi* wt.e r .t ee of cht ..no.I;e g .h hm-i.. w, N c N.- i .:..
..n.pa.n:. r...c. .mi are ei n. rm .-af i 'A

8.u..p; .1.
T ei.- o i , .e v.nv ruar. - ..

. 1. . . ;. oe- . pn bla of S ec.d+d m eptable rWulta te of cuh
.

r i t. .'.- ' . s .Irc le"s i-mn, a.ia n n MMt to the wprus d of the Admunnr mr.Tu * e 4 oc
e orp.,r n n iret n.. t on noe

Is: H r ~ ant t ..rm w'. ' I Gr h riams het r t are :6 o
wsu . , . H r Lee.rumen 1-d r e edu.. t..r v. meta ;iI r rone 'I he ne v' honi.t he er te of ,t .nlava

i t .o r .n I h. maer io e ,te 1 w ni on.e.rr reeinet-er.abcarut o n.svramiMoaad L.epeperd.rei

I on u n h an in #v et or cui-<tc ..ber to ren.<a e parucula.
t r nv> l% L,r ft I rir .n ..e mt truw. . e

gle N v. nuuer la ping ofbl.4 m uni 64t ahJ.h tor y for tics pr-I Me+wrrev o la ith, hi eart is T?
i Novemtwr I s C. ; r-.4 A n y n' her ni4Len.8 meet to 18 . r03. s 'O. msol Na
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l'. = lJry gas, t dustet tiie a ure d t y dry g.as isp ler, "he""n s iare by tim"e'e thau"I I'""r'etut. n"s.',#I d'E*'* I""lts
og gg % # II U# *"I I"F 8 h"'"'* "

t p+ la- I % tesu j
de m 4h fu

' Atk- hwh w s. ail dry gn 4 obsnic m.4sured 1 y ""4 "'lp'at dw run.
i idr y g 4- meter at m h trav.r.e lan..t. dun ;g ,4pp,osemat4ee M4.alj

#def s.
i

l'.c. 4 =lu y s ee relieuw ruosm d 4 9 the dry arat The apprnumatum rueH*nt d.* eal..I l< low in pre. |

O I

n rter. orrectul to rt voland smi bteous. **isted mily as a e igersted surtbini (s e eeruun 3 7).
I

:t i A p'tanrat us.dw m onern.

f V.. m is4.ame of u ater s.ips. aoirle, ed curreep d 31i s aule plaanleep steelor glve tubms.sulbrientty ,

la stendard cou.htp in. m m tarh. hente ! ' p% ht mater esmlenmatives mad eepupped i

; l' c ., asVubm.* et watre t al or cull.ded in sihra m ani a tuter tetther m-sta. k or henied out sta k s so re.
j get corrected tu stas. lard somhhops, som mute parurut.t** imsiter A plur af glace wend sivierted<

wf;. shto ti.e end of the pruhe, la a anda. tory tiller. '
-

l',,= 6 p.mv ulume i.f comd*ne r * at. f. n 1. 382 Imp.es rp 1 we metJet impmpts, ce h oith
d

4 *lenti s: v4 minis, af at.T el iamdesim a aater, :th nd e tspiu tt s . e.t etsivaleht .
mt. .a 1.3 lie lin t metamte sud sie, te a el sin eomfrus.

W = t m.d .ight al s.h-a vs .t m n a gel pbis angsnuhourceuunpuas h
unpa.rer. p - 4. l 8 1 rt uis Tutw, Tui.e hwised 96stu new ne re. i

1

| W.misistial we.sht of esb a g-l or *ehi a as4 plus greer.sirst h to pbmenu orfia sumit type safwa gri (ur I

impaorer. g . e+phs alent daterunt t to dr) tiv u*ispic saa and to pre.*

l Y= Dry g4n sawter rulilir40s.n f6wtor. gert the net. t tu.4 punip.

f f.= Densty of 3 4ter, LO *=J g.sul in seO4 ati % une Netdic tah e, to re gisiale the sampl., gas
3 lhimit flua ute.

* 2 3 :! Yselutne aef w ater vapor rm.i. nsed. 3Ln l's.mp. i c k int, d.aphragtu l t pe. Or espnta.

I
' trut, f u pull new yas aan ple tb4oorti the team.

4
( 1*r- l'. i p,lt 7,w *t t ; \ . dun.c wri. r. t ery gv meter, muihsienH) me.

cur de tu mrapure the pThote ulume within T; and
! I.w o. o == -- -

eabbe4ted over the rense set flow rates and comhtmusI,e431 e1 ni tually e mwmlerid durmg sampimr.,

1
- " h'a ( I,/- I,* ) a t.n Itate Meh r. Itotanwter. to measure the now

1 Equattun e I ranse favm o tu s t om fo to u.nl efmt.
f ybere: 3. 3.9 Oraduated C6 mder4 tid.I

Ks=0 tyn3%I u.' m1 for inctne on.ts 1 1.10 11amuwter. Mercus y. aneroid, or other t.arom.,

=0.blM ID.sul for I;rigilan umts eter as dracnted tu 18vetion 18.5 above.4

-
2.3 3 totume of aster vapor connected in adira gol. 3.t .i t vacuum Gaute. At ! cast 7fic mm Ilt 00 in,s

liei gauge, la be used for the samphng leak ches h.
f ( Wr-il*.) M ,w 3.2 rnwedure.

s 2.4 riare cinctly a ml distdied water in each .Sm.j 1,..,4.w3 = P,u3fa pinger. Amemus the opf6 ew a the ua.n by piactug a
immtus without the prebe as

3 atm.n m naure e 4. Da
"b,s(N,l' N,e) Dallallett 4 3

vacuum gauge at the intet to the f.rst tmpmger andf
drawmg a vowuum of at least L'a0 mm lig 140 to. lig).

Thre . plugghig the outlet of the rotameter, sad then turmug
K =0 W4336 m8 s fut metrie unuts off the pump. The vacuum shall remam constant for at

s for Engush uruts east one mmute. Carefully release the sacuum gauge
=0 0t718 ft'ses voluine. it.cture unpluggms the renameter end.3.34 Fample

!
|
1

I

|
|

|
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I RULES AND REGULATIONS 4135
i

HEATED PROBE SILIC A GEL TUBE RATE fcETER* .

_
VALVE p

,

- . r.*: 7.~~;; 9'
-

' I

i
. / JU $.

FILTER
.

(Gt ASS WOOL)
'

3:j( yj[
'i

,

; - -

% g : *3 ,;jf s 4;o 4 ; ;

''iji ICE BATH" o6 .

% =*)
SURGE DRY GASj i

TAfiK''

h | METER)-'

I
i V /
j MIDGE) IMP!NGERS PUMP

O:
Figure 4 4. Moisture sampling train approximation method.4

i
!

!

] LOCATION COMMENTS

TEST

DATE

e , v" OPERATOR'
,

BAROMETRIC PRESSURE

GAS VOLUME THROUGH
1 METER, (Vm). RATE METER SETTING METER TEMPERATURE.

CLOCK TIME 3(ft) m3/ min. (ft / min.) 'C ('F)3 3m

- |

,

Figure 4-5. Field moisture determination - approximation method.
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RULES AND REGULATIONS

3.2.2 Connect the probe, insert it into the etack and 8 |t 4 Apprettmate moisture content,
mmten at a constant rate of 2 lem (OS t cimL Conunne
sampllng tintal the d'IniEas meter tveinters about 30 ),ybeers tu fin or ontd e ie liquid dropicts are caren.<s D. o *= n f U.=iover from the hrst impenser to the securid. heosrd I ns d I, mien.ntemperat ur
required h,e[rure e-a.weure, and dry gas meter rendangs na

rwarest fi.s rnt
~y"e + (0.025)

o3.2.3 After rollerung the entmple, tambine the enn.
tens s of t he two ling,4rigers and swastue the volutne so the f**- p.-g "M

3.3 Calculations. T Equatiott 4-7denrned to esurnai,hecalculattem method trMented lethe maisture in the stock gan; 4, ,.hhbrafien
therefore, cther data, aluch are only necemary for sc.

4.3 yer gh, reg,.rence inethod, calibrate equepment ascurate moisture determmations, s't rmt enllected. 'r'ho
fonnwing equatem* adequately e*isenate the n.msture spto, fed m the followmg sectmemof Alethod & tectum 4.3
enntent,for the purptre of deterruining imutmetsc sasu* gm,g rms systemb, twuon 6.8 (trenserature gaugess;
pur g rate settang=. and beetmn 6.1 (barometer). *!he recornsnended 6cak g
3.3. 6 Nomenclat ure, theck of the meternis system pection 6.6 of Atctbod 6)

ff..= A ppraissmate proportleft, by fohame, of abe appel6es to the refereme method t or Ihe aptwosima.
waser ester in the an* stream leasing the tum meth4 ew the prunwdures oug hned in bnuen & I i

of blethod 6 to cahlsrate the meterme system, and the
11 seennd empmser 0.0AE av r vag ar in the gas stream, giroporteen bynrncedure of Method 6, becuon 8.7 to abbrate thee

Telutne. barometer.
Af,= bfoi cular a eight of water, .'9 0 g's tnolo 8.flehagrepsy g

Oa 0 *MDM
P.= Absolute presu're (for this method, same as l. Air Pollution Fnsisicering ntanual f.*econd Edition).

t,arometric recsure) at the dry pa meter I ktwnn, J. A. fed.). 0.5. Entarnninental Proacetmn
P 4=14Landard ag4cluse swefoure, Mo som g g Agency. Othre of Air L/ualat I. 'lann6ng and Etandards.tJ')3r2 m. iia 1. llenrarch Triangle Park, N Put,1Kauen fee. A P du.

R=ldeal gas e,onstant. 0.re3W) (mm Tfr) (m 3/s g g3.
g !)ctorkin. !!eward.et al. Alt Pollution flourev Teat- g

g) \f 8
(/,j 8,f *g"hA,'',,8j[n (Mpuol Dantnet, be A nge4b mole ng a ta *

unus. ,

T.= A bsolute terr pers'ure at meter.eK P30 3. blethods for Determination of Velocity Volume,
l es =lunndard at,sulute ter.:N rautre, 2'sJ' K Ng W ht Content of t. mars. Menterre larnigantation

!):vlMon of Joy blanufacturing Co., Los Angeira, Cahl
l 1*,= F n! tuse ofimpinger contents mL isuticun M iw N
| V.=lnsual voeurnt of impit<rer eormte, gri E

F.=1)ry ras vrdume sneasured t y dry gas swter, Marpoo h!)rTr.mpmatusN or u ktsrt raf t. Estusohsdem tdefh Ih''u btationany bot acks
[. I'.s ,3= Dry gan returne encaputed by dry gas meter.

earrected to standard condauorui, dam 1. hentspit sed Applies & dirty|
%,ea..sj=98'lu'ene of s ater tarant condermed. entected

f

1o 1. 8 Principle. Particulate maner is e-ithdrawn iso-
to standar 1 cc,ndiOoras. fem (*cf'ctil th rnlL OncOc,bny Irom the suurre and er,hected on a rtsaa 3
lac'asu t et s afer,0,lPs.'s rul to s N,cr hater masnta6ned at a temperature in use range ofe.

3.3.2 %,=olume of weer sapor cuainted.
,IJUt.shed l>y an opfilwable sunts.rt of sne standards orp,,,14' C Wee s &* 11 or auch other temtwratstre am

O.t - I,s h e ITess approved t,y the Admmentrator, U.S. Environmes>mlI.*8"
1.'urtwulate mus, w hich includes anyl rotectson Agency, far a parucular apphratsoru Ttioja**8,y * material that
condensos at er above the hatrataan temteratura. is I

= 4 (1*g yg determsord gravams trically ' 'removalv| uncolhhmed
wa ter,

Equatinn (-$ 11 A pphrab&ty. This method is appin-nble for tu
w here. deterrminucm of particulate emumens isota stationary

soutre s,

| L=0.ftst:rtt tus'.m1 f .* met rie uw a= 0.0thri its.u I for t. ,luh stat 9. 2. Apreretes y |
I u
! 33.3 Ons volume, M temnhiig Tr.sm. A schrmatic of the samfJhis

train used m pus mcitiod as alsom n in I trurc & 1, t'um.
78 }&te evneertartson detads are green in A PT!s trial

7*#**U7*($ 7',?'( *
(( 4tation 2 in election 71; cornmorual sno tets of this7 truse arc aHe armlabsc. For changes from Al Tilsat
and her minomshie nindshe aunns of the graan shown se

"b. P.18 Figure 6-l. sce the foHowtrig suhantions.3~,~
I* The o*ierstmg and snamtenance tomtduren for the

Equation 4-6 samp1mg tram are demeribed an A PTiboS76 (C6Lauen 3
in suuon i tunce correct unwe = important an ehtam-

vbers ing wabd res .ta, all users should read Al*TD476 and%
i

A's=0 3R'J 'Ktmm ITc for snettle unita adopt the oferatent and snalntenance procedures out-'

= 37.t4 'Jt'm. ]!g for 1:nghnh units lined in it. untras other= ==e spreihed herem. The sam.
gibng tra h consists of the followseig ecmgnments;t

,

:

?

I
i

s

,
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TEMPERATURE SENSORy- , IMPINGER TRAIN OPTIONAL,MAY BE REPLACE 0
BY AN EQUIVALENT CONDENSER

~_[ y PROBE
"

HEATED AREA THERMOMETERJ ( TEMPERATURE THERMOMETER

TOT TUBE FILTER HOLDER CHECK

/ VALVE/ /
' '

PROBE STACK ,, I - - ~ ~ - - - - - - ' -

- WALL '' 1 '
\ _ f

6% iO h-J
C

r 7 t . 14% / v^Jg",
*

REVERSE TYPE *
I h*

*
PITOT TUBE r d. _Jbe_; ' W_f/ - _ \. -|f| / p -

PITOT M AN0 METER IMPlNGERS ICE BATH

(~} BY-PASS VALVE
OHIFICE

/ p) p / oQ,_g' ''i T.>

( ~ ;i ,_

\'
'

s o,

% "'
'

VACUUM
GAUGEgg

4.j k MAIN VALVETHERMOMETERS - /y 7._
DRY GAS METER A!R TIGHT

PUMP
1

i -i

Figure 51. Particulate sampling train.
%-

t1 Protse Nrwrie 8ttan.lena strel 016) or glus e a th plane of the pitet tut.c shalf t+ eun mth or rit.nve the ing term <tari.re tr a :t hm 1* Ct." F) sh.61! t.e tilaced..erp, tapurad newtuar sutra. Tt.e anrle of ta;er sJ.aal aut: e etstry snano two Wibod L } igure erli duruit
at.arpu.e with s t f the fourth a:.ptuger lor morukering

Lt
to sat"sud Lbe taper stad be on tbc outside Lt. p eacrse mand. ..r.c . he 7yie e potat tube a*nihiy shall have a p rses
a consta.nt internaJ d:mmetar. The t,rele nosrae st.a3 to a nea-n etwic*ent. datermased as ouGmed to twrtion 4 of Alterna'.oe'y. ar y 97ter- that ramts the sample tsasi the bution4unsa or eahow dern, uideas othereae hiest od 2 stra.m and allu*s musurem*aa on the wate.r condunWi

sge=1hed try une Adirunistrater. Il ma te of staaths
D."erentia. I'rnesure Gainge. lurtined ma.cuan.

234 nnm aina monutre w.amg the aandenter. each to with ns; eel the twsne s?ia:4 tw rumstructed from gramicas tut.-
, tar or equ.ta.emt des e i it e s , an srihed m 6 I tal or i a may t.e u>ad. s@nt to the approemi of the

| trg, saber maternann al conninachon may be used, sutp8
. A 4 mhd3tetitor 4cceptatue u.amris are to tr.easure the

to thetoprutme of the Admuaitrator. 2 2,of Me.t.ui 2 One n'anom**er s m'! he uged or varit yp,, 4 g gq ,, einnteri.ead wuer either gra runcaricauy or valiametrically
A ranse of natsin sians sustable for tsnainette sarrpla. p, assure rm'actmes, and the other, not oriLes di!!erentia. and to mewntre the maastnare nesFing the condenser by:Lags**nald be ersdable, e.g.,0.32 Le 137 cm tu to ts m H tu monittwn.s the tem theesat of the rondewter anhrestiare and preure at[ [ f [a

t o artrger if hgher votume sampimg trams are used - u.uns Dalton a law of part,nal
tie dia neter stDi ocuwe m increments et c n em E

,sm,iures,g,r u,s,j go,r.s,,nu em. He gas strvsm throuan
o inse the ur

A ml F.arh tw. sale shan be enhbrated accordms to p'atenan u ananscuon +s, 4.rnhws siert. Tdan. g, ,4 , t dmaccano trap out
uq. acedures outtmed m hwtwo A m$. 'r'Ib$'NN"d2hln E.*i' "'" a * ^fe eut ses arpt below x* C # l') and deserunrung'

i >,.2 Prete laner, bortaihcaw or riuarts c:ags tuba 4
L'"f n,m'n''e"o"th"er than s!)Pa set are used to determario

**8w e e th wh or m.und me wt-witn a heatne ersiem carabte of mam% runs a rms ten.- i.g h" D'''.''r et att be attached immed.acty at the outact
bierature at u.e esta end durus unaphns of Ame le* C # W F* * 'M"' U M3 the emotant of mmstare leae na the condenese, et ini

ea# F)I

t,n wpucah or such otheir temperature as spennneJ t ye subpart of the ttandards or apgwovat by216 f .Itav fleet.nz F ruem Any licaunt truem used bet ecen tbe conder.3. r setem ead pump ta twevent
r., ammended itut saca set .or enmvalent) sull te'

use Admtmatrator tar a particular appuration (The tat *ble of maintasmns a ten teruture around the teter inmuure cundensauius n the pu np and nietenna devirve
tester may ort to operate theequipment at a Lemsmrature header durma immpu.m o un, is' C uta+ r.' > ), or and to avoid t he need to man e corrections Ier sunisture to

i lower tran that si.ctwd.) 8arw, the actual tems.rati:r, such rahes teinserniure as not. heel by nn apphcabl* the metered vuha:te.
I et the outlet of the prehe is nnt ususMy morutored durmt suhrert of Lt* standard.* Or appr..**d by the Adnum+ Noff -11 a determination o' ttw gerticulate matter

orar.pt.nr. 3 rotms constructed nrwordr* to A PTD4 fag trator hw a particu.ar apphrauan. Alternatively. the euhecied in the in pumpers ts d=Nreat m add. bon to anote
red uul.rma the cahbrauen curses of A p'l D4.76 for tmter may out to otscrete the emedinwns at a tem |wratn'ta* 1 rare ermtent. Lt.* impiorer 5ptem dracrttsed almve shallematwated a9reedom to the priredure outtned in lower tban that stann..! A tew;*rmure gauce capita tw use a n fk aa,n. Int e rtue ousten or
A PT s uscta w.in te consdered acceptat.w. of rnennunne temten.nue to e nhin a* c 6 4- t i shu go,,g,,,d,,e ith,o,ut,,m,punos tw .nhw mmuon,nn eau tot.ither twrnatters.te or guarts rian, prot, stuers may te t* nMahat to ht the temi-r.4 tore amund the tater enni eted as to the sempe rouvery anJ mr.aj) tis of the

h"Id'r en"y"'*tems other tha.:asad our stars temseratumi up to at=na 4=P G isar F D ftda''t amt mun.uwn! dunne umpa c.n In.nnger en.nent-
licraune r the one shou p in APTlbcuarts imers shall be inne.t kw -and use C nas' and 3.ttar F, emperatures tetween sein Di n 4y te u% gui,,t .a

z Meternis F yst. m Vaetium raure, leett >ree
Laoth typ is as .irpirs nia, ip the rmemeiers carat e n. rneannna temseraturet.e umed er eacher terngeiratuim than grecit. d Ior aiort 2.17 ('ondanser The ro!In*1 ir erstem sh ill he u*d to.sihm 1* r a s* F1 d y eas encier catebte os mesarnigpanuds of tune, subject to uer approva of the Admimte la determme t he =tw a #4s enoN ure eununt: I raw valutn* to wit *nn 2 prre+ni ard erl.ned emupment. as

tratar. The t=.it.ausms temperature fur tourompaie is mdarger4 ebnriet ard tu vrws * .t h wina 1ter troum! thownsn igurr 41 i Ht.cr inciera s systema catab6e ada.se C 0..W & ), and sur emans it is t As * r rsJa.* F
r e h.tur rs or m..y **mu r le. 6 irw visiswontam.innio.r runnitanning sampunt rance e ithin lia sierrent of inie

whenever prai su mi. ever y eslert 1.t u.ir 4 t. - hrst third and bunh apnWers sh.sh lie Muetar and m detonmmnt MNe tosume- to wettun Jhumdeste or quans rtw prot , sin uki te mm te to meunerN A:tenimuerty on trie Orm. hurt Snuth demgu no theel by rehi.wmt inwe d tnay tie .sud, eut As to the approtal es thee
sneta; uners te e . .us stannewe steet a the up u nh n ein t h tu , la re iuhe talend. .F ut AdmngMrstor. E hen the tvleeuer my trm it wed menrrimum rem 3uua meine ' tunde ol a.su owy *A' or saberamie. ushmr ner a%ut : i e m th ma irum iN oonam w the tha,k 't he couian, tmn e nh a pitm tute the systein chau enatd.
be ned, nube . to the 4pprueel of the Adminettomr. sse rrred ambi.per th,sh tee. ni the i ., tes.urg *.LH h de cret thera s u. 4.nb sq. ur rates
213 P: ton Tule Type ri

of Ittelhad z or other deva,. a deacrdad in rei teon 21 * sth the si.au. lard hp $1odthauuona e s.. usoir tirad te o mr.nns irau ut.l rme metenne. system *dantiie<t forapproved t.y t t unsmtinrs' ta t ecen ihr ara, e a wr.. inie e seiniernos liither fl** raies c h an th,.e .b -e.te s i<, A pT Ibiasid .spiuit tut.e shnu t.e sueched u. .he Aiirmfuv
e

trauw Tt. he prot. tas othe r than r w, or uwr Ib ut er t a umn hues in runnr. t A pT | M .ie ens) he umj g rovided that Lt.e specifwer
shown m brute wi to snow reeant roonooru.e ci the

the fat-r hunder to the condrieser t m%. hr u*d. .uno rttmns o eins ineihnd are n.ctstart re ve+rrny The unpea t Uuch prwur,) olemr.g in the apg4tist of ti.e A d ssu m st r.no 4 tw prtt umi tia ll.irorneter. Mercury aneristo
capauh w inesunns atmmpher e prr nther terUmeterarcond in.i.e.gers sh ui roed un u m.wn quant.nc- os eure to wuton

1

[4Nonuon ei trad. nama or sinnfnr prod wt
de-a nat *atar i- ton 4 t.as un third *t . > be empi v and the :'', mm lig 40 t u.11r en many cers the barometne

1 Ntute endorwment t>y the Environn ntas a rotee- sount, ahe can,ta n a e nown ee.cht of =nera vn or rmame enny be obtainel srow s trearby pauorini womther
? senry. wgulusknt d.miccant. A ther. nom. L r.Lynb6r ul measur- aero.cc statmn. In mtu h cs the staboo taJue (which as|tO
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41U8t details r)ther rwht.c. tuir *ysteem tsung e.ther 'ttr. *taitt'

A n4sen r <3 reggents are reyspr,J frer the analy. lesgn steel or Tepon ferripes somy lie umi M hen enetalnemiute hu miwt ne t' reward dus'l 1* r quc*t<.d and 33 le

inmre are uicd. lie, tall the eg :He, inn alais e or t.y a l,eak. |
,

th, a
for el*'eenno si florencee tetw er.n the

su,
free d.rcet rucchanis. ni coro.e. ime Meek tre prop, ,t h311 A cet oi.e flame u 32ivi adpot egient

[ her station aml,Srvnfihnt laed =%il tw appned at a A nhpirous es.>.crim sulfow. Indicat. twat ressaaot tag., or by so,i,e e,p er i icit., I t,. d< u. itis5 n n lir o i m. Ifri ter '60 m 000 fu 3 3.:' I >emeennt . et ter t vp . of desiireariin rnay tea;

r .

Die penwr d riain e niin the "a k or dm t for each *=m..', no nus :. u.cr,.a -e or , e vermi ior c' v ti,u. decr~iw trig type 4 9 er . a vety
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Figure 5-2. Particulate field data,
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,.m,.,o,,,..n.,.1 nu.-i-r u,, ac. ion, t., . t.r-l una b .ser ana n n- e ,,, .i,,i . 2 h, , im ,nn .i o, ,na a th i h, m.,n . 42,p,oc, i u

rtd.hpr Stopg=.,., on th.cymet,a, u , . ci.,,o, on .nOrtir (4 dryDetS 41 Sibh * fit te4.[**r&lltre Ehd predurH. i i,....,

gn, g,g, gh, qj( ,ne, of gy, pqq,pd w,t teht toe (nr Its'ePri & tem' hule[ I B+V4t:d tf pfor 24 f.ourt . .d % elgh (U G CViti.Hi H e ,E ht with rubbeir (tahing
|it feart the refitealt te) tfa.'s o.rrsi (e ] If ( . ad M y g'N m. k,r Tolu.| tore $ fete the fltitorelW bT 10 GU m'm'el mM it..'' ortilr# 9Ihaust pipe. Disconnect sms| fie
NMr-Attrwepi' f the tut, r. the cm. tents af g pg gp,p g,,g gg, he Is ak T.ste Slungla isol (hteca trui f he low bt'l* DI 1he orthre Intnum@ter bl.8R9 8.#1I theOsC m 5 mm WC cfm). hem Mac onnre tap. Prnwrue the system to li to l# emCort tal

n.

No
,n,.y siner,w. 2 as u rai as the e. rtorie f.lc a contn6her,g,, ,ach ,',m,l i une, th,e ed,,t ra,t,mn nf,,the,,,,vetering

A fter eara .i i..mp.<.t u,. , 45 to 7 m a m ater c
u,i,mn, ro,wh o.rt ih olumn tey talowtog trito the rubbertw t. n.p.% ,u, c.mt w

i,.,.-,o

n .i.er in n .mni .n.r.n..n a a ,n. .i . ,

,,a ,,a ,g iuhins and ousaree th,e manom i ro 1 i.*i r,.ture. p, , , , , ,, g, ,, , ,,

,i.,r on,en,,m ,,m ., i, a m ,h,
or p,

ure on.; pr.m nomet,,
pwn eib. , , , , , , , , , , g i,

h}f1'g.u.g, m ..: ,_,,,y,,,, ,,,,,mu,,,,,,,,%,,,,3,,,,
.-

t ,, , , , , , , ih
bej Vefit t . set, to pr#TWDt t he et als,fst rett ,, , , , , , , , , ,, m,i,, voi, .. nt, muat

l.c rorte cte#
C t,* n it t . . It e i a adf. int it.* Ta, tram. snwrt a t ah e hete cen the wet trat SJ
(v ,e,, im, w ,,,i u,t t

11rumenr Cabbrata agiusat a fnercury lagrorn-t

mm. i . a h, . >>. n.a. w..t.en .v ,. .. - . +n e i, w ,
n>+r u tw ei af m met n>< r t C -ni o- ter-
t her * r*** * t "r. " U* M *

tmo t .. en.'..e.a i7ull rm!.gf e Of ordWe Dettif 6glWue a' t h"...*re*ih.o s '9 irent. r r."or" aten c cw,s.,r,,,,a
I. ('Slabf tn 44 the r, tete r over 'a# . as out* C hrr t out rn!r"thatl4119 releIning at \ Mt r8ne *ttrablab.ntgifi a la*>nrtforv l< 8 of all enhhraf it*4% I*dWSUN*1 detra.ti hKur* be)oml thist of the segmru"l 4.sta ItoundAI l r:A,e Nottic. I rd>* r.ov ei a u sa 4.e ed.heatail M*er sti,* p, w.1 ires. r e . 'n se the ormre voeter eil nr tres afo+ ihe hnal entculistion Otlet forrn's of 0.s1.cfore their initial use .r t'io tr Id t s e.g a tw romete r, c e tf o s ning W uc ti su't ii to the uppfosal ed the etpi'.f ioso n:n) i e u.wd 49 lieng at they 8 ve cluivalentIncure the Lnude d,.u t. rof the noisie to the tentrt A.in Ar tor. results.
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^
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-
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'

PUMP- -

Figure 5 4. Leak check of meter box.
E t Nomeneistun 1: =1daal ras constant, fi nr?:wt mm Itg.m ,*K.g. #,-Famphog time interval, from the t,arinniriss

'
A. = Crunssncinnat area of ni. asia, m (g;sh

.

T. = Aletate aversite dry reg runter ternpurature el a run untal the hrst comgment change,
s male ut M en. lipfe Midl*snolen.

I
h. m u ster vapur to LDe gas stream, g roporunn

te votame. nutt.
! C. = Acetone R4ank rmdue ermeentrauena, frg g. T. = A harilute aversen stark ge terntermiure (see

(see tigve 5 2h *E t* hs P.=tiemphrq time interval, between two sua.
g. -Corwentrouon el gertset: late matter m stw a $ igure 6 U. *K (* p.L rean:ve compment changen, twemnma with

gas, dry t, ages, enrrwted to standard eundr 'J" e = Ftandard atmolute ten porature, 2M* K rhanten. mm.
the Interval letween the (int and enrumd

| tians. r derm < g 'deTL (hPi' 8ti.) J = Powent of is s mene anmphr4 P. . Volume of acetone t.l r k. mh f,= 6amplms tanie interval, from the final in56)'

1. = Mas imum acceptaule leak ace rs'* for either a l'. . -Volume of arrtone ti e4 in o ch. mi compone nt a harta until the end of the
prettet tema rh. irs or for a iest rhark kollow- cannt.'ing ri e rt. rnist
Ing a remisinent chanta wioni to 0 0rs67 V . Total volurne of h. pad centincted m trnpingers 11 ro specine grav617 of pieretsty.and sdra tetmt man (0 (r.: efm s or 4 p rt:ent of the average U.= \ ntume of ga eaa t irw frh, nd so - c.cc mm

sampir s. meastered t.y dry gas tan-Conver.um to percentgnmpt.nz raie, wtuchever es laws meter, dem titrb
63 Averare dry ran n eter tenute rature and averareI. = lndavidual seeksen rate olmersed durhir the

F.n ee = Volume of ran aan.pla ruessureit t y the dry enhee presmre drop we data sheet 4 &igure frit).leas rhet t curvirted preur to the "s**" gem meter, rufferted to Mandard ronditions. 63 18ty ( s an i olume Correct the na#ugue wohstne| rw mgwinent change ta al. 2, 3. . a l. dwm tdviln

f,, = lekare r4te otewr**d durir< the prmt tcat F.5..es = Vohame of w ater war .r m ttie pas sample, meastered by the d'y raa sneter ta standard mnditions
tu ima telm si

leak rherk, m n in uimt entres ted La standard ronditiosis. > m N iL f 2tf C ND mm lig or ta* t,29 92 in ligt tsy using
t.quahonIrla

V.= Sta, k gas velsw etF. calentated litauwd fromby MetbtA 2,es. -Tatai neuoum of p rticulate raatter collwted, '"
Lpsation 29 tammg d ta r Aff *

l'i ,fnir. Method S. mw dt se. - 7,. . IIl f5M. - M&nlar m escht of e nter, 19 0 g r amte F.= weight of re4tdoe lu se rture wa h, mg. I ,. < e . n ' l . }.f14 0 lh Il> mateo F= Itry gas rneter eant.ratmn ins Lor 7,m jee, = Mse of rwadue of aret me after ernguirstion, all* A verste praesure dialerential acrou the ort (b o
M

mr..[g = h rometne e mn at u samphne sne, ,.= ts.ter i,n.* D aru'a b 2 h n.m fli I inn fle I).
,.ma f r,

n.t of a, etone, Ing ma una tahes on< mm lig on. Ilan
w KJ,,, }, fe,,,,4 ( spi /3 3 fat.uttw a/ = Almei!uie stark ymp pawuf=, mm lig fin. ITrts

be = piandard ab=>iuto pr-aura. 7tm rma Og p.= Da.mhnsity of water, 0 9m2 g'ml (n r:T201
m 7,.

uunta u ts e = Total samphr<g t rne. nun.
Equeuon 8-1
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NOTE -In sattwatell er water dropict laden pas
| yhere:

strearna two canculmumas of the mrwature ensitent of the
I su.9 NL'iA * K|mm lig lur nwtrie units
- =17 64'idn. lig fur ).ngtiab unita start gan shall be made, one from the impinger aneJysm

LEquaunn 6-3) and a accend frorn the am,ismptk>m ofms The lower of the tw values ofNots -Equation 8-1 enn be need as wrttten unless
es,tur,ated e.und.tu,dered corrent. The procedure fur deter.the aankare rate ob'ierved dirring any of the mandmanry f ,, nnig g cons

lent che kg (1 e., the prmt teet het cherk or eman c.hm 19 ume.g um monture content t am d upon anusinpten of
ennductad priser la eompiment changwe escards i... If maurned condtuons is given in the fsone of bortenn t.3 (
f or L. saceeds L., Equauon El must te nmdified as of Method 4. t or the pinouses of this methint, the a evage *,

subows: stas t gaa temferature from Fernre b-2 may be umed to
(a) Cao I No compreert et arte,* vnade during n,ake von determmation. pr<>vided that the accurs. y ei

sto in4ta. k temperainte nimmor m A 1* C tr 1 ).
s,ampling run. In uns sa e. reple e n . .n Eetuates 6-1atti the espie=mn; 66 Acetenie lisant Coen riitrabon.

V.-- ( L e - L.)el m.(,e Imefe
disrtur the sampime rim. In thn ca s t chance * n.ade

0,) Cai+ II. One or more ecmpone Dinaunn a 4repin- e l'. m le
t. AMC 9 di Nan ~'

l Equatum 5-1 s.y the espreainn- .

.
I

- \\'su Ce Ye p.
rouanon 8 8y _ ( f'8_ f* )e* s a totat ruoculate weight notermn.e the totai

|r.aruciante cau h imm the sum of the weichts obian-4
-

- om contamers I and 2 im the acetone blank Hise Figu
s a t tws -itefe to urtiu 4 im awst in e+ust re

e
nY ( l.,- I..ie.- . Le- Le )e,

ad af reautta involvmg tuo or spore filter assemt.hes or twe
''d - or more emn phng trams.

'' I*''k""''''*"'*"'''''""'arus out titute oi.ty ser thme iesbre rates if.. er le)
''"'""'**#* c = ( 0.001 p.'mp) (m./1*,,,,,.n )

$4 Vohsrne of a stor rep..r.
Equal.cn 5 J humuu 84

6 10 Contat.mn 1;ne tors.
|

.e.,s.unn yu (y;) ($$ Tem) # gayu -- - - - -
the

L y,
I rcin To Efultiply t>y |

w t.o re* - -- --
.

K,. e ft.13.u ed tr.1 for rnetts unh
8d "' %M=0 fM flotni Inr Fa.ghst. uonw. I4S Monst are Contes.t. {' (

Ver to..n F ts gjmt s n sg

' l '. .. ,t: + 1. .. ..
f 11 Iwik inctic Variation.

I l'quation & 3 6 13.1 CaJeulutson P rina j!aw lbts.

I

l 100 T.IK,P.,-i (V.f T.,) ( I't..,4 t.II/13 0 )]
Ie su er, j=, A. kunsm W*

T here- 9. Voltare. IL F. A Farm of Comm rcia'tv Availmile
K,-c rt.:We rmn 11g-n.tmi 'Is tor rae trie un.ts. Irutru: .imtau<m ),ar the Measurement of Ls,e.itanes

t =0 mTea in. Ilr-ft9mi 'It for 7 rch unista. a sem b ed et.ca. LI.N. Entstonmental Protertton Agency,
411.2 Casculmuuc i ruin Intermed, ate 4 alut e. F unt< ion Wamarement liram4 . Itate arch 1 rteg ne'

-

*

l'ar t , Se .C. N ovemh..r,1976 uanpuide*hed I imper). J
9. Annuni inn.k of AST al Flamlards. Part 2tt Osmus gM

t I rv -Ty. ...,n I*.,,,1 M - 3 **F nn. American
e ucis. t oni and i'ohr; A nnospheric Ana?Indelph.a. ra. J,

- -

3 T...,r .01. I'. cui i 4 .i h ty er 1.+ung and Wtam. rh
Ize. rp stau.r.

Isb ae d' ri m..n r . iu v nm . von f., a isi a tin,ui<,g,.
l'y. A.e t 1- 11, ,ain.-ma > vu o f 3 5mm m io . =

s ,nunt un .s n i l'r.:,ciple es.d Ar:4wel4.tv
where: 1.1 Pr.n iple. A gas samt4e 6m e6tra. ted from the

K.= 4 3.10 for metric un.4s esmphng pomt an the staca. The suuuric and mast
=0 trA2 for Enfhsh uwt' unicisadmg euilur tricando sud uw sulfur diona te are

6.43 Acceg4able sianulta, if 9f' pnreent 8'l(130 prir
sent, the results are arregatable.11 the reesits are now an'

separned. The sulfur deoalde frartma am sucasured try
the barium.thorin utratuen meltwl.

comparinam to the standard and 1is beyond the sonrpt* I2 AppihabetH r. Thus inethod as appheatle for the
Iable tante or. If I is less than W peroegt. the Admima- determanatum of sulfur dionnie emimotw trem stauonar y

trator nisy 031 to sacet4 the reeult9 I se Citation 4 to sourm. 'I he mtmmum detectable huut of the n eu.od
make judg menta otheris ee.rcy. L the ro$ta and te;eaL han t ren dete nutied to t.e 3.4 nulbgrama ungi of bu 'm8s
the test. O rJ < pr-' ab/f t 86 Although no upger lun.t han tenen,

sonabhshed. LARLS ha*0 Shomil that mutantrauons as| g fj,gggg turn an 111)(Niu snyttuo of poi can be re.lierted sencianur
1 Aadandum to f f .Iv at.onF jnr lw herator Tanting an tno mulect uupincers. cach eont,unmg 45 uulbblers

at Federat i wintes. Pil8. N C A PC. Dae. 6.13f1 of 3 perecht bydegen twreside, at a rate of 1.0 lpm for
1 Wrtm. Atobert bl. Construct >ori Detains of Ian- 30 nanutca. Ilaned on theoreucal calculauona. the upter

kineue PourceJamg. ting Equipment. Environmental enneentration llNun an a 2t)hter stample en about $3,300
f rateruon A gency. Ilesearr.h Triangle Park, N.C. me m8

9971. Powbie interferents are free amtecnia erstereolut,le
A PTD4rel. April J. Winterance. Osnt, ration, and estaons, and Duundes. The cauons and Onewidre are3. Itom. Jerome
Oparaten of Isokmebe Fource tiamptme 1.quipmer.t. remos ed tsy glam e..d idters end en biopropanal butibner.
Enstronmental Protection Agency. becarch 1riangne and tence do not apert the eus anaJysis. W tea samptsa
Fark, N.C. A PT D W-6 blarch 1972 are t,eing taken from a gas stream oith high eawantra- i

4. Smith. W . 8.. It. T. Pharehara,.and W. F. Todd. tmns of very (me metalhe lunacs (such as in lidets te |
A blethod of Intertwebng ittart Bamphne lastaw Paper control devarsel a high.eitwiericy glass fitier falter munt j
Presented at the 6.id Annual blectmg of the A tr Pollu- tie uned in tilace of the gnaim word phag u.e., the one asl

I taen Control Anarriatum, l't. lanu:s. bio. June 14-19 tha t robe) to remove the rnban m%rictents.
,

i

1970. Free ammsuna interfe'res by resetms with 80s to form :
,I8. Smith,9F. P . et at Ptack Gan Samphng improveel Dartu'niste sulhte and 1,y reertmg with the ladiester.

and otmr.hfied Esth New Eqmpment. APCA Paper lf free amnumts la prwent (ttas can te determanad by
No. 87-119. tun?. tnoeledge of the prorwm and notkmg whate gartleniste

6. Brecaftrauona for Inchwrator Testing at Fejeral m,atter m tie prot s and isoprog. net bubbnesi, sharus-44 e methods subject to the approval of He Admuustra-Facteucq Pate, NC A PC.1967
2. Stageharm. It. T. Adjustments in the F P A Nam ** ter. C.B. i.svironmental Pros artion A geur y, are

i

| graph for Dderent Iwt Tuhe Coef'acaents and Dry requwl. .

34elocular u e:ghts. btai t Bam pimt News le II. '

( October. I'l"4 1 4 Pl*'af as |

1'
u

( g '

\.
|
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Figure 61. SO2 sampling train. SURGE TANKt

sample and to prntect the meter and pump. If *he sihae 3. Beatents
S t ihmphag. The samplitt train is atmwn to Figuf* get has twen uw1 previo esty, dry at 175* C (W FI for I'DI'** D*h'' wine ir direted, n!! reagents must rotJarm

6-1. and opmpnnant gar a ese disrunwd talow. T be 3 hours ,New altra sol they tw uW as r**eived AIterna. t"'ethesone wtab1 Mad by the Commtttee on
18 lb 'I"hI It''isents of the A merte.an Chemtral Pr. letytemer taas the opuna of subsutuung earnpbut eqmp- titely, other types of desiccanta tequivalent or letterl AM*IFIanent denrettied in Me'hisd a in ptare of tre nadget im- may he used n#.)ert to a[provalOf the Adatr.13ttntof.

21J Vaiue Needle vaaus, to requiste tampne pas fluw am't.b'l'e gra'oe.8th Wif Lations are not avallatda, use the bestpenger equipment of McWat 8. Ilowever the Method a # h* *
trada must te mrutifhed toinclude a heated faher tatw.en

I'**phM luidsed dl.tlled to conform to A8Thi3Ithe prote and tanpropanol amturder, and the otermuon rate,21.8 Purrp. Imk free disphrarm purnp. or equit. 31.1 Water De
FMa samplLng train and sample analysts meint tw at a) erit to pull pan throuan the tram. Install a small tong 83*rsfh atnn InitwMe. Typ a. At the optlen of the

ew rahe and enfotton volumes daflied to Methelli. tetwaen tre pump and rate meter to ehrniriste it.e analyst. the KMno test for emidisable ervarJe rustter/

( ) tatter also has the opuon of determmit. 14 0 s pulaatton ef%t of the diaphrarm pu:rp on the rotameter, may be otr.itted a t.en bi$h concentrathous of organte\ mitanonusly with tartsrulate mattar and mo#ure 239 Itste Meter. Botameter, or e.autvaient, rnf%bi,. are net essartad to le gwarnt.
determinett<ms t,y (11 repisem; the e ster m a b.et had 5 of mesmrtng & w rate to a :ttun 2 gewent of tt.: sdet-ud MH"J8I l pf hlanut. aio perc erit Mas IID mi of isoprogenote solutmn. or

w/h 'li m'l"of denunited.daitilled wates. Check ench lot oflenpinger cystem with 3 percert permud.pir.ger er. tem f'aw rate e.1 shout I: tat e-c,rnin.

with m Mettmi t ianprofwmos fttter4-rasnie syce T he 3 3.10 Voiu*ne Maer. Dry av meter, sn"kleetly(2) by replanna lle Method 8 ester trr f a%I br geresth tarpursuas as lullows anate 10
4*P'o"f i., priat anon with 30 mi el freshly prepared toanatnts fw MO: must be conantent with the gra dure accurate to r*..-ast.re the m.ple voltre a sthm 2 p" recut.ml
3rro s*l p e'smum buhde auluthm Pretare a blana 147rahbrate4 at 15e selected flow rate asid condiuans

21i Prote. Barediflarste giam.or s*asr@m eteel (ot her av tunDy erniuYcred dar'nt samplar mod equippe dnsm.4arir treatmg 10 ml of dmtDed water. Aftes i minute,13 Methrxla.
with a temgerat ure tauge 4t16al the emmeneter, of erp IW- 0 t3e at.*arte.We at 3M nanometers on a sivetro-Inster:als of construrtnost snay tie uwd. sutdert in the to with.n Fe"Aometer if sie tiance escoeds 01, reject alcohol farsient) cajahic of measurung temperature phs:pprwsl of ttm Admmistratnrl, approssmately (kmm FT 65 4'r ). u*eloside diarretet, witti a teauna eyorn to percent w n'er 2.1.11 Dart > meter. Efercury, amerutd. or ott.cr harum. l'eretide* n ny be rernoved from impropaned t>y redbr=

condensation and a fitter Leither inawk or hemied nut- eter caleide of snemeurns atmanptanc prewure k> vatt,ni Mus or liy ge. age through a column of activated
stact1 in remove gertientaie matter. Urbsdit.g outrone 2 5 mm Jls 80 l in 110. In gr asiy rews, the burunnetnc a)um n.a. bowever, reagent cade tsogwtyarmi e ntin
arid artst. A plus at stam wool in a estastertory hiter. readir.g may t+ nt,tasned imm a rmerby national wenther Fmtably low geru nde letels inny to ot>Lained trum com-

21.1 Hubbler and impingers Eme nudget but.t.ler, servhw stat in, in e hvh rans. Llie s'ation ykloe (* Dirh mM-tal meurere ReF tton of ass.taminated buta may,
With medihmemrie glaan irtt and borer.theate or quarts is the almiin te tairurretric p*es unti ansdl te. requioed te a mer* el'kee.nt procedure

th'''k''' t yd .weri Peroside.S Percent. D! lute trigertentglaen seed inw ted in top (ow Figure 4 si to prevent and an adjus'ma nt br ekt stum d.fierew. la Leean 3iS itulfarte acid mint carryveer, and thr** Mrul n.Adret the weathn omtion and wmphe tens shall te as ,ibed hFd'"ren 3rromide t 9 (viv) n' nth deaontsed, danuuad
impineers. Ttw butit. ire and medget Iretunters runet te at a rate of rumus 2.5 mm lia iD ', en lla t per *)in il se rtl Mlef '#' ful 45 *'m*ded per sample). Preters frma deity.turboe holution.10 Peewnt Dtawdeeconnected in series with lema im gtse connwtors Fin. elevation trurip or vice serna $st elevat.on decresue. 314 Potamu
eone trenne me y be used. if temme t, to tweseta kakare. 2.132 Ve uum Hance At least M1 Inm lie (30 in. W D grams M m demntsed, dMulled wates and diluna to

At the opt 6on of the teater, a msoget impinger snay be Ils) gauge, to to used for lent iherk of the matrpling p ud Ngam o hen nmM
used in phare of the midget tmbtiler. trasn. 32 Feinple Hen.very

Other collectiori ahnnrtwrs and flow rates inay he timed, 321 14 ster Delonised. 411 tilled. an in 311.2 2.Perrple Re.overy
Whh te ettles. PolyetI ylene or ginas, fM0 ml. 322 lenpmrenni,en Perwns ma ap san of tsnprog'ermtbut g.re entdert to the approval of the Admin strator 2.21 r

Aiso, collertnn effklerwy must tw thnwn to te at least with $1 n.I nf dcton. sed. disulted wshr.t wo.99 gersent for each test rim and most te documernalin
Irrapmger mmplom 6.t e ger sampt,, ne,300 :nt, to stare

2 2 2 $tt rana Bottien l'olu thyle 33 Analyste
ti e rv.svart. lf tfie efTir6cnr y ts fusind in he aneptable after 238 u nter DetotusN1. dn<tInad, as in 18 4
3 serlee of three lasts, rurther drrutnentatscen is not 23 A naly ttm. 3 3 2 NggopnC, tw pemnt.
renutred. Te condart th* etbriency W1. nn estra are # 3 3 Thorin 14dirstnf I 'twargnnophenylasokt.' anl,2thmi tone ptr

marr,pleh and Temi sisi,mettir t gw r anhibal 33.-daniforur n. Id. dividmm natt, nr wanien.
23i Figett.4. Vohi ,

T funForher must ha nelded and analyist * peuerely.,nt of
sytta shaarber must not nmtain more than 3 gw n 2aJ Vopninetric )ista ten roliate (one per Nt4,s letit Diwave o As s in its) ina of denotused, distallad1

the total Pos. and pskmlsine. n ater13.3 Olese Wuol. Ytormilkate or quarts. Hmettes. 8 and Vkml eisee iterham I errhinrate IWluthin. f) Olrin N Dis-314 Ptagwork (Jrvenne. Arctopa inentuhte , heat. 233 3ae2.34 F.clenmeyer Flm4a. 2 e mi-stre (one for each solve 195 s e,f hurtism t=rth6orais trthydrats |HafCIO,te-
(Ale ethrono greene may to used, of na uw 3 sample, t tse.g. and stantlardl. 331r l m pias m) d atsuad mater and dinuts to 3 uter ottin16 Temperature Usage. Dial therrnornatar, or 233 Dropping hattle 124n.1 site, to add indirstar. o

Oraduated i >Imder Un*nt site
sopt. g.armt Ahernauwely. $ 22 3 allHnCAralteOI anay;alent, ta measure temrerature of gas lesetng im.j

237 Psen trophotouwter. To n,rmeure stinorbaswe at te unrd instegj t.1 the perthlorana blandasetas an en
'

3 a f.
er train to within l* O (f F.)

(3.4 Drying Tube. Tutin parted alth (L to 14 mesh baction 6 5.4.2 nanometers,
ledarsting lyge othes gal, or equivalent, to dry the sea
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41784 kULES AND RESULATCNS

3.38 Pidfirle Acid Ptandard. O nion N Purchase or follows? place a vacuum gange at the er.let te the drytet a bare '
, standardine to *0 inn 12 N against 0 0100 N Nault which sabe and pull a varuum ni aan mm rto be.I leg plug er
| hap previomty twen standardised asamst potassium pinch o!! the oudet or the flow nieter, astd then t'aen off A'amb %% 'lUnam 113 fin metric units.arid phthalate (ptmisry atendard graue) the pump. The vacuum shall remain stable few at least = 17.e4 'R In He im Enslash uruts.
I 3D scounds. Carefully rehase the varuum gauge before g3 Hulfur dmaide concentrauon.4 Proced"''-i geleasing the flow sneter end.

l'**'I(Pe~ Vat) N V. (
4i Sampling. Nest tabbrate the metering system (at the samphng,

' 48i Preteration of collartion train. Measure t$ ml of flow rate srwelmed by the methodt as folloms: cams.ect
| 80 percent isopropanol into the midget buhl.lcr and la en approprmtely mised wet test meter (e g , t 11ter per ganf gI

ying t%he. Make thrn yedeed)
revolution) to the inlet of the d'mg at kast Ilve rmlu-al of 3 t hydrtigen peroside into each of the nrat
lhdejendent taMwalMn NhW. (Hu F.gostion 6-2two ma truplagers Isave the fmal frudget impmser

drL Assemble the train an shown in Figura 6-l Adiust snorus of the dry gas metet ser run. Calcula'e the cabben- e br rr .
probe beater to a tamparature sufhetent to prevent water tion factor. Y twet test rneter entitmation volume div6ded Es= 32 (a my>meq. lor metrie units.
==%mtlan. Place crushed lee and a ster around the by the dry gas meter volume, tunh volumes adjitsted to = 7.151 x itr41bimeq. for Engttsti units.'

! haptnesta run, and amage the naults. H ar y )prmure), for earl.the same refertnaa tem!arature and
! 4.83 IEnktherk procedure A leak cherk prior to the vahie deviates t y 7. MshfwrrepAt
I campling run is opuonal. however, a leak ches k af ter the rnrere than 3 percent from the average, the metering

' I I Atartoepherie Em6mers frora Hulfurie Aeld Mano-
I da,mpitng r.un la mandatory. The leak < heck E ocedure is 'Y'e*a"s th'e"c"a"h'b'ra' table for use. Otherwnw. uw the aver.
'

'

g gollows ag tion tactnr for nutriequent test runs. facturnig I rmwafws. LL8. Dil E W, PHM, Divialon of Alf
With tim probe diamnnected place a vacuum gauge at 8 L3 Post-Tut Cahbration Check. Af or nach held Pollut sun. Puhlte Hemith Hervice Pubitcation No..

! She inlet to the bubbler ar.4 M a vacinum of 350 som test series, eenduet a rabbration check an in Bartion 8.l.8 trr* A P-13. Cincinranti. Ohno lW65.
above, eteept Irar the follown.g variatsons: (a) the leak 2. t:ortett P. F. The Determination of BOs and 80s00in) Hg: phas or pinch ut the outlet of the flow vr eter[ the< k is ist to be conducted. (b) thran, or more revolu- let Flue Unun. Jourr at of the Instituteof Fuel.*S 337-and then turn off the amp The tamaum al all reman, tiurns et the dry est meter may be uged, and (c) cniv t wa .43.1i24.

.

stahls for at kut a naronds. Carefully release th
warmam gauge before releasing the flow meter rud to indelendent runs need be made. If theemlibratlon factor 3. Matty, It. IC, and K. K. Dicht. Measuring Flue Ges
prevent bark now of the impinger fbpd dses not devante by more than 8 go.rrent from the trtitial POs and eor Power. lof: w6 487. Nevesnher 1967.

Other Isink check procedures may be used, eutject to cahbration factor (determined in Mecuan 8 l.D. then the 4 Patto.i. W. F. and J. A. Itemk Jr. New Equipment
the approvalof the Adtruntstrator. (* M Fnum.nrr=ntal dry gas meter volume = obtained dortng the test nernes ar.d Techeuques for camphng Chemical Proress unses.

not mittable bene The prcrediare * Lwd in Plethod & la are acceptatele if thecaMwauon factor deviatas by moreJ. A te l'ollution 1 ontrol Assuristlon. f3: 162. lurk 3.Prutmetmn A
d schragm pumpa than 8 percent. rectiibrate the metering system as in 6. Eam.J J. Mamtenaner.Calatwatson.and Operation

of laotinetic Gourw.fiamplare Esp'entactnon
F=ection 5 I l. and lur the calculations. use the canbration ipment. Office of413 tiample colle-taon Record the initial dr) gp

'v'r'.w HnHaal or nesHbrauun) that yields the lower gat
Air Programa. IC nvironmetatal s Agency,meter reedma and barometric psemure *f o legin sam-

lume for each test run. F.esesf eti Triasiale I ar k, N.C. A PTDG76. Marr.h lif72,pilng, panttion the L:p of the erobe a' ihe earpps ng gmint,
eennart the prr,be to the tau bler, s'id start the piamp 82 Thertmsmeters. Cahbrate agent anneury4n- 6. Hamil. II. IP. and D. E. Camann Collaborative

i Adjust the sampie flow to a cori= tant raie of ap. glaw Wwmumeten Study of M. thod for th* Determinatmn uf ttulfur Dloside
8I h '* "tn. The mtanwen need nM N caHtsmted! prossmatel 10 liter mtn to indvated t>y the emerneter but shou"bi l'a rienned and maintandd a(cordu.g to the ,F,na mns frein Htationat y hmrars (Fowel Fuel Fired! Maintain 1 is tenstant rate (elo gereert, during th, i ram Ocneraturt Enveranmental Protwitun Asency.

rr.anufacturer s trutruction. g,m arch Triangie Park, N.C. E P A 4Ddre-144124.antare mamptms rim. Take read!'d s' tmpenser outlet
,a* Idry ra.* meter,

temperatures at dry gas rneter an S4 Daren.eter. Cahbrate againpt a mertury I.srom- Decemt.cr IC3,
rnd rate meteel at least every 6 mwnte.s Add more ire eter 7. Annual Book of ASTM thandards. Part 31; Estar,during the run to keep the tarviperature sf the ram !) Harium Pirrhlorate Solution. Ptandardine it'* Atmospheric Anattua. A nsert.mn Hornety inr Teaus.gleaving the last imp:nger at 2rP C iu* F# e less At the

uud'nana perr.) lorate solutaon agesnnt 25 ml of standard an.d Matestals. PhilsJelptua. Pa. pl?4. pp 4&42t,a
emnetumon of each run, turn off the purnp, remove prohe urm act.1 to a hich luo ml of tru, percent lanproinnt.l n Knoll. J. F. and M. ft. Middett. The A pp!! cation of
from the stark. and recori the fina. *eadms.w ir it scande-

t Ndwt a hs= tecen soie l.
neak cherk as in portion 412 rTh3 i+-sk r t. E P A Method a to High stuttnr beustdc Concentrations.
tory ) If a leak is 6iur.d, vold the test ran Dr..n eh, p e gg gwas Er o ar erin ental Proterunn Agesicy. Reecarth Triarigle

Part., N.C. E PA *an 4 76*ss July tir16.bath, ar.d purge the rernaming ge-t of the tren by dran.
f'arry out calculationg, re'alning at least che estra

,

.ng clasn amb.ent air through the vpte+n for is mmut" d*c ral heure f.* yond ir se of the asyn.rea data. Swund M (* n nis 7-D ktr aariw a Tww cy Nrranotw Ugsog
! A n r nt r enn be pror. dad t y l aw:*.g air ['[,n ahe$ns cantation. N atson amany Warsa

g

tbrm.sh a charmai *.I'*r or thr'<.r*, an crea rnolert g, fy,4,.g app g,,g
kmpinger with 13 m1 of 3 percent 11.0: The aaietsnay c ,3. conc,at sti,m of sulfur dmude, dry t.ar.sopt to simple u=c ambient air, wt'emi purifb'sonn corred to sia.=dard widitions, syd arm II Principle. 4 grah mimple sa collartad in era evacu-

42 8 staple herovery Disconnere the agrcrs after
pitrging Dward therontentsof the rMact bi lP Poe.r N. oh 4 et u

sted flest contar*ing a dnute analfdelo meld-bydryanl N ir a. u.s v . f l.a hm prebksste titrant, peron6de munirt mg sosutio... and Llue s.stngen cuJea,
tt.e amtents of the midget imper In'e a leal-l** rn m wien6ents mi a cept autrous oside, are meemured conurunekrtcahy

lyethylane t ottle for sNpment it * ,e the gl.we midget f.,,,. Itamtr.et:.c tirenur + a' t tw rnit urince of the usi..a the t henclJiaudesue acid tI'DB) procedure.
j s mpmgers and the eennectirit tut.es with delorused. dry gw meter. 'tra las (m. Hgt gg Appt cahnhty. This method is appliemble to the

p distabad o ater, and add t he washtr*g, to ter wt.e stornire p.,,,,. standard sim iut e perenure, ito mm III memnurenaent of sattrogen saidea emitted fruto stationary' container. Mark the Sud Irvet tral and identdy the (b.W m.Hab sourms. The rense of the teethewt hea been deWrmined.s
sarnpae container T.= Avarase dry su mrter ab> lute teengrature, to t* 2 to *@ minng ams NO. tas Nost sur dry staadard

-

and renarm' pas Amaj sts Note level of listund it. ron'ait er.4s Ban y * K (* 30 cubic meter, w.thout havuas to dilute the sample.whether any sample o u nest durtna eht T e=standar1 a%. lute temperature, 2t:3* K,

| ment nate this on anaJytical data sheet If a noo<emb.* (SA* 10. 2. AP;erstne ,
I smount of lentage has ore urred ettber void trie sampl* Y.= Volume of sarnple shiiuot titrated. ml.
i er nas methodt subjart to the approval of the Adrmre l'.. Dry gas volume as measured by tiee dry gas 2l I;amptma twe Figure 7-l). Other grab sampl'r4

,
I trator, to rerrect the finai results meter. dem (Jef t gntems or eqmpment, Wie of measuring emanp6e
| Transfer the centsms of the storare ceritamer to a g .(,,,). Dry gan volume gnessured lay the dry saa volume to withm 12 0 percout and sdi=et hts a sunicient

10Ilkml volumetric fiant and doute to esartly 14D snt meter, corrected to stand 2rd conditautui, ar.mpie Wuma te> alh w analyum! repruJuctbility to
darm ( withm kJ pertwnt, will be car.sidered acceptable eher.with dekwused, d14thed water. Pipette a 2amt shquot of

this solution into a 254m1 Erlentne)er fluk, mit 40 mi r,,,,. Tota) ,darf)Nte of solutlen ln which the sulfurolu natives, cubiert bs aptwoval of the Admtnistrator U.al.

i f of 100 pommt tanprepanol and two to four d ops c:t t horm dioude amm Fnwomntal Prvtaruon Agery. The luunwing
toduster, and titrate to a pink endpennt u.mg 0 0He N Ve= Volume of bile le cuntamed 100 ml.enum cerchlorate titrant insed equipment as used in sanaplmg:k barium purchlnrate Repeat and averare the titre.tton for the sample, m (sverage of rephcate 21.5 Probe. Ilareilltrate gnamn tubtns, sufficiently

i

I

volumen Itun a bians witti esch series ci sampien Rep 6 - tittationen h atsd to twevent water condepanah.= and equip
smte titrations must agree within I percent or U 2 ml. V.a= Volume of t,arium perrhmrate titrant used wi .h na &ndstart or octeteck flitar to rarnove partha =fa
wh4chevar ls larger. gor the bbent. ed matter (a plug of glam wout to amanamnetary br this

Ya Dry gan meter rajibration factor purposet 8tamins steel or Taflos tablag may akus hea

l (Nots -Protect the 0 0100 N termm peretlorat' M= F.qmvalent eeight of sulfur d o ide, usail for the probe, tienting is suit enemanary if the proba
| satuuan from evaporataan at all umes ) 62 Dry nample gas volume, corrected to standerd remains dry durtas the purgsng parted.
I g g ,,y,, conditions.
t Te,a P ,., t,. I,a.,

t
.

s.5 metartng eystem. L, ..W,.T =K Y ' M*"'*" ''''*de names or some'ae preemens does nas
| 6.l.5 tatual Calibrauon. Befw its initial use in the T. peid T" constituta endarenment by the Revirummental Fro.

Se6d first tema ebeck the metering ekstem toryms tube,
-

| ===Ae valve, gump, sesameter, an dry gas meter) as F.quation 6-1 taeuen Agency.
|

|

C i*
%

\
%
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I

l EVACUATE
SOUEEZE BULBg

PURGE / UMP VALVE

FLASK VALVE SAMPLE

b #"''Ib

FILTER ( fANOMETER,

,m.,

\.*

FLAS A EVACUATE,,4GROUND GLASS SOCMT.

jNO.12/5 .ix
.' .n b VENT

f 50 trrn i
FLASK SHIELQQ f[ '# L. PURGE

'

110 errn
, s

\ THERMOMETER! \ 65 mrn'

! AY STOPCOCIL .

808tE. I PYREI. . )b
2cun BORE. 8-rrrn OD -) _

. ' . Ln a.

f (Q, , .
.

210 revn 6- 2-3 -f 0AM ENCASEMENT--

i N.,* g,3GROUNO-GLASS CONE. ,

$TANDARD TAPER. GROUND-GL ASS I y 7 frirn 7,,i

4 |
Po

g SLEEVE NO. 24/40 SOCET. $ NO.124 p .

h
. pD fjPYREX I':. 4

180 firn \ s BOILING FLASK -'

| [ M' 2' LITER. ROUND-BOTTOM. SHORT NECK.
.,

V
WITH j SLEEVE NO. 24/40i

'

Figufe 71. Sarnpling traitt, flask valve. and flask.

11J CcDeruon Flask Twe> liter tmrasilicate, rmmd 2.3.2 Poreelain Evaporatina Dishes.175 to 250ml analyst. the KMNO. test for orld. sane organic matter
,

um car.a. with short rws and 24 40 standard tager capacary with b for piuring. One for ench tamf4 and may he emitted when h h concentrations of organic
nra, unintad tra. net ter.plosion nr breat are. .

earti staridard. he Cuorn No. 4Ws'i (shallow C,rm, ra5 malter are not espected to se preacnt
21J last Valve. T tan stoprut t ronrwted to a mi) l'as twen bund to be natisfartury. Alternatively. 33 A n4!yus. For the at.alysis, the folloe'ing reegenta

40 standard tager loint. gelymethni gentene henkers E %ait* No 4Rt't IW enti. or are required;
114 Teenterature Gaude Dial t yte thermnenater. or glass teaserg (l',0 rnh may te u=ed, When pla** tient e r*

3.31 Futturit flulfuric Acid. la to 18 screent by wafght
are r Jed. eterdne of th* 1=Mers may cauw mahd matter tree sulfur trioside. II AN DLE w!11t CA UTION.

ar er '.ec gerstan raure crustae or me.asunna l' C to be trescut in the analyttral sten. the softds should far 3J2 l'henot White subd
7 F :hierts.s t:om 4 to d C c 'o 52.9 7 l- 333 Sulfuric Arol Concentra'ed OS genent udni-

31J \ aruum 1,irw Turme ratstde of withstanding removed t v f.ltratirm (var fLetion 411. 16 W Dil u !T tl C A idlON.
a %r -*.am o'TS mm I (3 vt ils e atwoolute pressure, with 2A4 et*am Itath. low-teropreture oveem ne tberenn. mum assay

334 hitassmm Nitrate Dried at 105 to 110' C (2'10
"T" connertmo and tore s'.o{ran k staucaJf y controuad tud platen kept twtow ty C (pi(t t ; to 2'10" Fi for a minimum of 2 hours lust prior to prepara-

1L8 \ ecuum Gauge U-ture ruarusmeter. I meter tre arreptatsli' al'.ornattvest.
7 in.l. with l mm so l+nd divistorts, or rd%=r 2nure 2.34 Droprunt hperte or Dropper. Three rerpatred tien et standard solution.

es;stie af mesturing prerure to einton A2 S mm lig 2.34 Polyethitene PohcenAn One for each nampla 33$ 8tandard KNOs ftotution Dir. solve esartly
2 twua of dned gmtassmrn nitrate f KNOo in deionised.

and enfl standarrt
2d * Pump Ca;ste of evacuatst.g tte rollartion 2 3 t. Gradunuwi t'ylinder 100 rnt with l-ml thylsions, distil6ed water and ddute to I liter with demonised.410 in, Hrs.

aishinarl water in a l#pml volumetrie finak.2.3.7 Volumetric Ilaws 50in: lone for nach sample), 336 Workmr Ptandard KNos thalution. Dilute 10f' ara to a f=ssure anund to (a less it.an 15 mrrr ils (3 an. 800 ml tone siw each samte and each standard, amt one ml of the standard aduuan to LOO ml with daauntand jE s ' awertute. for the workmq 6tandard K Su miutson), and 1000 rni distilicel u nter. One milliliter of the worti standard ,s11A sigueese flulb Ore-ny

1110 Apuesa bround J unt Orense. A hach- 2.38 Flectrophottarr.eter To messure almortance at suluuon to equivalent to LOU es rutrugen dio e (NOO.El J Vraumetrne I tie. 3i ml (one).
3.37 Water. Detan:ned, distilled as in l'incuen 3 3.2
338 Phenoldisulfonic Acid 16ulution DLTudve 25 gercam, turb tetegwrature ristornfbarorarbon gream is 410nm.

reqmrmt. Blalwartv f 2',431.as tmen tound to tse efferuva. 2.39 Graduated Pipette 10 ml with e l mi dt vlslact. of pure white gaienni in SW mi conrentrated sulfurte
2111 heroe'wter Wrrury. anensid. or caher tiaram. 2.310 *Ieut Pat.r for lad 6csting pit. To cover the avid on a etcam bath Cool, add 75 mi fuming sulfuric

eter enpable of thessuring atmtaptwne pre.mure to witrun tvil rarq* ur J to 14
I SJ :s lig to t in. Itai in rhang cames, the 1,menmetrie 2.3.11 Analytical limlance To ruramur, to #tthin D 1 add. and heat at lini" C ClJ' F) for 3 boors. Stort in

a dark, stopgered bottle.
sog.

res.*a,t n:.sy be obtaanad from a nearby rauor.at westtwri
4 ""*

tar af aolo' ion. in weieri vene Ltw gtanon value whirn is
' seme stat E M8"*'8tierom*Lric prevusure) seen:1 he requentw1 and UnMs otherwie indtreri. 61 la intm,lai thst all 44 fla*nt. ling:

wencart stauon and narnwrg gment st.all te stigdard at a e'tamte ermforrn to the s;><irrauosui ewiablist.e4 by t he 411 Pym tte 25 ml of thenrbing solution into a narrir4s[ ma bimstment for ein stion dif1. *e rwve twi esen the
('ommittee en Analyttral itNgenta of Ihe A merican f'ask, retaitteg a s'aflictent egimutaty for unn in protaaringI

raw <Jf mtn.ci ! 5 rritr Hg di i in Itti ter 31 m firyi ft; ChemicaJ ika sety. =here such aswelfkmunna are as .sl the i nstiteration standarda litenr1 the flaak valve aiopter
e.sreat.vas svr%w. ur we e e* ram few electuou daerewr. sh6e,ctf erwise. uw the te t assilable grwie. totn ttic ttasu w .h the valve in the *gnirge" puntuonr

31 Famlettris To prepwe the abwrhine nolutim. / a#mtdc the namphng train ma shown in Ftrure 7-112 Mm ple Itwery The gullmnia,g equipnient is
g putnt. Make suretw;crad for sample racovery eautanudy e id 2 a ml catrentrwe4 iteO. to 1 utar sof and place the proba at the sam k-from. and that all241 Gratt.asisd ( yhnder. 50 n i eith l ml df stsions.

L: Nrwe Cocn nc.s. In.a t. c pedrethyeene destwared. dm'16 4 * ster Mit * it and add 6 ml of 3 at mil tittmeg are tirht and

bott J inc*ct by trwm Irrande. ii.. oy prepared fnim m th,mmd glass joints have ba.n property greased with a,
t ydr'ean erronid* * luumi. The shaartdng g,sh varisum, litsh.tei serature chlorofluortrarbon-n. teremtSoh3uen Ehnuld le uwl within 1' >>ck of de |teparatimi. g,aw) sto m k greem urn the fishk valve and the:n s ash 150ttle Pravettiytene or stess

6ih ee to their "evaruste~ peutions. Reacuase
T ast EurYing longt teln 6;r ir o.caurg pt1. To cever the pII Do not enonae m entreme hear or dinet sur hrht-

' .J 4d purnp v
32 8ampla It.c.overy. T o o renamts are requtrad f"' the stask to n tnm its (3 in.11:1 stardutm iwnmura, or:2J

2J Ann'yes. Far ttw ana:y'as the folk wing equip. samte recovery less reneunuon to a pressure apprnacAing tam vaporse at t to 14.I

temperature to demrable.
3.2.8 linsrhum Ilydroside (lN). Dina les 40 g Na0l! pressureof aater at theestettiyvent * penuunn and turnact u oewded. Turn the peunp valve to stag til roanm.arte Plfat e Twa i rnt, two 2 ml. nne lo deionised. dietillad e star ari.1 dilute to i hnir.3.22 * mier. leeinniard, d.stsiled to renform tn A HTM off the pornp Cherk for leak oberette the sna-

3 ms. ene 4 m.t. two 10 ml. and one 2' ma por ear-h sample sgwrafaca6n Ultii3 74. Type 3. At the option of the nometer for any pressure flut
n. (Any eartataan

and A n=ed.
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groter than to mm lig (0 4 ir. Ile) over a tened i,1 m abr. to the stagets k Meeure the vnhom of water to f, 4 F ampic em.cs ntrahm, dry I mm. corrrrf td tos minute ta not anetnable, and *he flac k in not to le a 10 rni henwel this vedume on th* fis9k
| tisied until the. leakage problem u corrected I'vesswe 62 ttpectrop%otometer t ableatto.i 8'sudard mndshe

In gha nek la not toescoed 76 mm f fg f'lin IIr laba4u'a $21 Optimum M avelength is.tcrmmah..i For in' h
al tha tline narreptma ta enmF **Wed l Herutd the vntenme flaad and earlable w a t cld* t h RpectrolO' tom *t"I'n.I.,b b,3 ki '

seg

af the flask and valee Wd, the fla=k temteratore 17.), entibrate aramnt stamlard cert:0-1 m avelenrth M tid the barometrte prwsme 'l uni the na k vuhe om i very e rumatha An-rneusdy, for emble wm er
mterciark aass to its * purge" posttum and do the kngth agretmphatemeters van th Mp** f 8 Hm l ' t ren s

emme with the purnp valve. Purge the 1. role mM the 48v and 41A nm usma a !isi,g NO st"andard so utmn two )lqualiisn 7-4 (waruum tube usmg the aqueete bulb If mnd.'nastam Eartime 6 2 7) If a pest does tint nceur, the *Lectf@%
eneura in the probe and the flaph valee area. heat the tometer m probably malftmelpmma. ed shmsid k re- g,r te ,

girabe and purge untti the conden.auon disappears ged When a lval N .hf amed althen thr Ful h. 41# i.m |
hast, turn the pump vahe to its " vent" bmantlan Torn range, the waveleng'th at whwh this peat se* ura shali le- y' I
the finsk valve clar kwise to its " evacuate pos'tmn and the apumum wavel. ngth for she snet.nresuent of s'c K,,, j f}1 pet /nd {,,r Int:1.ric ei iibrecord Lt e dafterere m the ir.ercury le vets in tb manom. morbarwe for both the standards and samvelet
eter. The absolute 1siternal presure an the flask (P.) 622 18etenninatum of Ngectroph%mo ter l,mMasL2 . ual to the tarometric preAnne less the it.anometer thm I actor h .. Add te ft, 3 p 2 n, 3 b. and 4 n mi af the nAjMgng Imnandlately tiirn the flerk volve La flee " sam. KN o, we.rt pia standard enlution (I me = ton.g N o.) in , g-. p g.g
ple*' poaluon and germit the gas to enter the ba k uned a a*rwo of h ve guiteclam epagiiraf mg dnhca To each add g - E A

greasurne be the flark and sampie ime (i e , dort. Flas k) 25 ft! of absortung entnuon. le ml d.+.sured, di44tled
are equal. Thla wtu umallf regiure about l'. seemed*. sapr, and asolum hydroude e l N', uropwt* . until the 7 g,
e ionser parted indicaue a *plua'' in the pen *e, wht. h an ;, betwerts # arid 12 imbaut 15 to 3',4 ops casht 8 *tandard kftt'aods of ('hernical Amelynsa 5th adsmart be corrected hrfore samphne is cor t.Ned A f tet
entlectang the samg.le, turn the flark vehe to its "purre" inermruns with the evaporation step, folk.w the anniv. New Yor k ,13. Vna Nostraud (?c., Inc.19n2. Vo's.1,
giusttlon arid dup onnect the flask from the samphus ma prnredure c( Sectan t 3. ur t11 the colutw han leen p. W Xin
train. Shake the fleek for at les t 6 rnmutes trar.sferred in Lt.e puant enhm,rtrw fbs4 end dauted tre y f tandsrd Methort of Test for flades of Nitrngenin

4 I.2 If the gas being sampled conts'ns irunafhrlent the mark Measure the abs.abunc* of earb sulution, at the Oeenn.e Comb antson Products (Pl.erkeldmulfor.ic Acidof tmum unveiength, ma detertnmed in Mtson 6 2 lesygen for the conver'uan of NO to NO (e g , an ap- Proredure) in twa tumk of nfLTM titandards, Part 2fL
pinceh6e subpart of the standard may require taktr's a Thse raubratmn pr.redure n.uu le reps sici m emi h day Philadelphia, l'a. two. AFf M De.signation D-lGUlHO,

I

| sample of a callbration gas misture of NO in Nei, then tha'sainplee are analyted Cal. ulate the spectrophot<me..

p. fM429
eter cahuration tw nor au 19tiows, osygen shall be introduced into tr.e f ask to permit this 3 Jacob, M fl. The Chemical A nalysis of Air Pollut.

enmersion osrgen may be intmdwed into the v'ast ants. New York. Inttrnisence l'ubbshers. Inc.19td),
by ine of three methods; (1) Itefore etaruating the A.,= 100 A F 2,A + 3 As 4 4 A. s ol. in, p. 3si-a.w-

- gsampling flask, flush w1th pure cylinder osygen, then 4,f /aj, f j3 gi, 4. ri.4 tty n L., L. s. tLerger, and it. If. schrenk,
tearuate flank to 75 mm fig (S in flg i abmlute pressure Determsnation of Ostdesef Netroren by the Pt.enoldtsul-
or inss. or (2) inject osygen into the f*a.k after sam Ima. g'N3yh ,II q' finne Arpt Method. flureau of Mane;, (J.S. Dept. of|, or Q) terminate earnptmg a1th a snaramum of Sd fum

Sh."=' (. aft tratfort fact or 5. Itam11. II. F. and D. F~ Camarin. Collaborative
Interior. . I Jut 7. February aH3.

IIg (21n 113) vacuum remamtr's in the fwk, record A

p.% mosphere until the Baek presure is almost equal tothis final pres:ure, and then vert the f'ank in the at.Ai= A twarbance of the PW.s NO, standard Study of Method for the Detornunsuon of Nitrogent
.

! i

A8*Ah Oside F.miar.lons from Etationary Sources (Fesil Fuel-l d8 = A t.""'I'ance of I he 2is>er NO standar<t ,I, Ired Stearn pencratorsh Hout%est f(escarch insutute
( j stmanp*' etic pressu o. wrhance of the 30na N(> standar'1'

42 flample Recove d p,,rt for twronmel l*retwn Agener IWh
et le hourt and then s7iske the com enta for 2 fr.lauteeIst the f.aik set for a rninimitm3'" h* ,[gf n g (tas a

Connart the flask to a rnerrury fukd 7 tutee manometer , p,3 p ury tsarum- dwsk Park. K WW 8, M
6. Hanal. If. F. and R. E. Thomas. CollahnrativeOpna the valve fri,m the f4k to tLe matarmeter and ag gr.,Temteraf ure Ga,nye. rebrer dial thers:hameter, huly of htruind for the Drterentnaunu of Nitrogen64

tacord the flask temperal are ( Td. the t,arometric m,n gryan.g i,g , p,rm gngi c,, Onsde Fuismor.s from Flauunary Sources (Nitric Artd
pressure, and the dQerence hetween the ruereury levels a3 g .g g, rgewi, m , j g if 1*hntal. Noisthwest Researcti InNtitute reiwirt for Erwn the manometer M h- a m~ e' rn.u...n.1er au :h a8 th.at spect "H lue t]4 tm sholute luie%st g reuure in
the fissir (h) is the t,arometrie pressee sess tha mart- feed n 2 3 6 Pas k. N"r. May 8, l'. lit.l rutert.on Ager,ry. liericarch Triangle
omster readjng Transfer the cernenta of the l'ank to a a Una al Uslav* I.a rate aga an'gf4 M fwr>D k - Dger.anilNafl()N OFbak. free polyett:yicne hot tle Itan.e the f!ast t o te, 1% fi 't Ff*asc AtTD Miavt

with krni portic ui of demnise'1, dutaild a ster and add ap Xs. t p t p Drattirm F.ut!eem l etons fiTaff0aanyg, Cghbrsons h *t ' 8" M
the rinw water to the bottle Ar!just tI,e gli to t,etween,ir and 12 by adding audiurn t ydrosate it .3 dmpwn ra ry out al.c calculate.im retniv.e at tot ene cosa 1. f'r ncep's end Applusf4ary

,

I

i 0 bout 25 to 35 drop; Chet k the E A by d.ppng a dertrns' f.gure be sart r t.c of Enr tequired dura he.uhrj il l,rdif Me A SM sample it ettrMeled imkjnetarallyJ
I surring rod into the mlu! Ion and then tvirhar:r the rmt M Wrn m'h-r fmal cuervim I'om the st.vt. The sulfu w ecid Stur,t (metudmg sulfurr
j the pH test paper kemove as littie me;#'imi 65 t'!c P. I N,menciature tFID'' del ara the sulfur danshle are arparated. and both
; trtrht this step Mart the height of the hatuDt tel en A = 4 berb,3,g,,f san.p:. I' 'g;, cpg, , a re. * .e Ot'r''at ion m'ethod18"HA s ' Ine cure.1 acparately by tbc taarium-tbortuat the conta'ner can be rber te'l for lenta re aDer; og s , ,, y gg3 dr) lyas c. .r .
| 9 port Label the rtm'.auwt to ricaMy sientif) att rev ied to stat.d sr.1 t o..d tson*, n.g dwin 12 Apperabshly. ThM method is applicable far thetents fleal the container int utmq (%derft

detornonatism el r.utforic arkt nmt ism tudmir midfur
,

l 4J Analysia. Note the Stei of the hqu.d m cortair.er / si1Wtmn fW d e 2'. A .73 M c'r ecyeirri tirosid., and H. the abe of othet gerucutate mattar)and confirm whether ce not ery sarttia in an lost duro ordy if narrlAe d.Li't. .e m neede<1 rre redure anJ vulfur thusids chmons from statsmisry sourens.uablpment; note ans on the arsalytt a; data sh**t If a reie at.nnrhance oito ter rance e,f maht rab nJ f olMho" allee le-ts tiave ,hoon it at Om smunnmmr

notaccable amount of leakage tias uretarred. either m't O. 'pertinphotome'er u dirusan f.o !..e1

the sample or une methrAs. Nht-et, to tue approtat of rg . Hau <>f h r e, ao Ni b io y es s.in.pte. ,c driertable 1.imt* of the ancopet ara it m fluthrrams/ cubic
rueler in '1'O te ' lu.und4rske tret) few nutfor trtosidethe Administrator. to ecreact tia fmal reaultn. Irr.ineds- p,. 6 nm? sh,Inte prew, of I' e k. sern lic > nt fle ' m'a j 12 me sit 8 $ 74 lu r Ildhal for nullur Causide. Nociely prior to ana!ysis, trer.st r the contents of th' l',= lu. el at sol, ate gire yac of flek, e m jigs

in. us per teruns brive taen e=teinhrst Itavd un thineettcal
f ,g . ild , lard elanlurt l 'erre, N inn.11g ?' Vin t alculanon.' for m trafithiers of 3 pertent b)dmrenstlpgnng container to ai n 1 voinfr.etric fM andn

3imirman the conta2ner twice with Srni gort.ons of riern. sed f a rmte tha'i.m ifm upta r rmnhtratmn lbtsdt terlle)dMtMed watec. Add the rir:se w at -r to the f4*k and 7,= i mal abanlure femtwraf ner of 81 s4 ,* K s' 10
12 kat me.V' .17 WIf? * lb/tt81 Tt e utset bmit can te
st.!hst ,tions !c m a 1 n ste2 # A3 ft8) ge 9 ample la ahuut| A dilute to the mark asth delonued. dt"Jed e n'rt; minf |1.ioroughly.1*lh e a 2%ml shquot trto the pror einin 7,. Inpust 3% hate 1.aa...wr..We of fla 4 'K t* 10
ents mled t y incromwi# the r uantity of gerroshte EDIut|WR

7.4.=,*%np wlume.'and ird abmbate te net.are, f W is J3" h)
'

(jesttparaLing dmi.. Return any unused {'ortom of the a

m the ann %rcaL et s si..brd rutnttrons (drysample to the polyettylem strerare hottie. l.topternt" e

gr,,3 g,le mterfe rmg arer>Le of this met heaf are fluorhica,i mAten rni o
the 2&ml sluttaut to dryne*a on a stram tath thd mW*
to enol. Add 2 mi phenoidismf..rar arid solutmrt to the ti = Volume of fin 5k and s h r. nl enas.nnus, and rhmethyl atuhtie. If any of theMie
(rwd residue and triturate thoroughly oth a geWtb yh t i V,,lunie of nW.rhiset ulntem. J5 mi 6: (nf. isoi an otA arr prearnt (this can be determinawl t>yo

| ene rmiswman. bfake sure the soluten corttarts a:1 tbr 29i.;\ the ah sunt f vr ill of brr thin a M n 1 ht.*leit.r of ti.e pnsres), altern:atsve snethods, subject
<

to the n gem al of the Adnnnisustnr, are required.ruudue. Add I ml demrused. detthe<1 anter amt tour alvmot was tr.e4 f. r .uiW nte. f t.e entreNmsol- e

I therAir IArtirdlate rnatter maI le determined slot [
t'ropa of enneentrated salf arne acid. Heat the solution une is ts.r inn.; be Wtitui-O

i A2 Fami.le tirenne, dry b.s n. euri++ted to 6tamfied
,','t . a ) * e'

' "

n'*e| re h' f a I
,

on a steam bath for 3 minutes with occanonal *ttrrtne. ' *i *l rendit mns g
Aflow the solution to cuni, add 2n ml deaantard, datilled t are

n sure mm te con tment with the sgroficaucus andwater, mis **ll by startmd, arid add cotarentrated am. 7. ,1 / *r
untal the pil as to tas determmed by g>ll . apert if the '7I' l'.

l'rm nturen Own to Method 6.mantum hydroxide, dropulv, with ennstant stirrmr. I,e = pa~u ( I,f I,. )
3 7a 2. A l pe rst'ie

1sampl3 enntains ontlos. these snust tw re.moted t y ?|Ltte uon (centrifugation te are accepta*le m;ternative, . gl( g _ yr, ,g ) [I3 2: Mamfib r r A e hematic of the sampling train
f_ I,*) to de IHetNwl 's tman neced that the fdier pnntunn to| uwd in thl* metNwl la shown Ir Ftrure a I,14 to similar gauhjert to the approval of the e .*rninistratst). as fMio,s ~

f

|
futer thmugh % hetman No. Si filter paper into a tra'snt { 7'J 7,j
volumetric flask; rinne the evaprirating d6h eith three

.

differe ut amt tN hiter holdnr dews and have tole hemuut.
8, mi poruona of detontred. distilled m ater, fttter trese b.Tld8'"I d N9 4 ommeretal mrah l* of this tram are availatilc, For sfune .

|three finare. Wash the filter with at levt three tvrnt w he re who ste4rc m im11d (NJr can. howevrr, rmatstete cosa- ,

!portmns of demnited disuHed w ater. Add the f.lp r ' h. strurium ditatL< are deirrpevi in Al*Tilaaml. Charres
|trogs to the ennterits of the volunwtric !!nk ar d b. * U M'M IM Indrif llDib from the A l T D eral dorutnent and allowable erwti.y

to to the mark with demmted, d; stilled m ater. 'If Hant M hruttons in )! cure a l are diliru* rest in the followleg|
rollds are sheerst the solution can te transk rred direroy tuturtiota

to the IfDmt volumetric flaat and dduled to the mars .H The nIrrathy and maintenance proivdurte ler Ltw
with delonamed d
Bank thoroughly,istillad water. Min the contents of Lise I7SI ' f0f I Deli'b Unih aamphng t, rain are demrttinwiln A PTD4N6. *dnne ctreact

"

and mensaara the shoorbance at the g gE we g3 s ip,erentit be olnLianeet vahd twsuits, all tasts'

| opumum wavelength udl for the standards Wertion eNmhl remit the A PTD4ks76 discument ased adot*L the62.1). uatry tha blant soluWn sa t sero trierence DiNie e. 3 TW,1 a.g M. ger sa mple. opr,atbig and maintenance prorvaturwi outlinent in it,the sample and the bannt with equal volumea of dreasi-
,m.l. r.s ot herm sw apsched hereift. Further 41rtada andneed. distlued water at the absorbance escreds A the rN " 2 h,, A T unicho e em oprratum and mientenas** are ytocin in

absurhance of the 4fAleg N Os standard (s.,6.(tmn 5.2 3) M,.theid fi asses shiiuld te rewt and followed wtsenever
they are applir4ble.8 Onshrattom b, luMion 7-J 231 prete Nossle Ranw an Methud 5, Rection 2.I.S.

s1 Flank Volume 1 he volume of the collectaan f'a=t-
Nou -If nthee than a 2.Vnd th pmt 6, uwd for anair beatine syatem to prevent vinnae c mdensauon durtrig

.

2 t.2 Preihe Idae . Ibrordlicateur etuarta glaan, wtth a
tiuve comhtnotenu must an. k nown prior to cam-

mg. Aasen.ble the flast and 11erk volte and ful with aes. the fa. tor 2 mm t le rept.n ed t y a torressa,nding
fvtor. umpime 15. ma n e' metal prehe h ners.

2 14s Oput hte. tiame as bleuuni 6, Harpun S t.11 , , '
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41788 RULES AND REGULATIONS

33.8 Bulfurie Aeld Ptandari f0 0100 NL Purchase or plngers: retain a portion of each tearent for uw as a
on a st.eet airnilar to the nne in F1rure # 2. The animplinastandardise to te(rwrJ N arminst 00100 N Nault that Idar.k solutaon. Flace stanut 200g of msbra get in the tourth

ties previnunf t tmen standardised against prtrLary impanser. rate bhall not etreed 0 suu mUman i10 cfm) during the
ruri. perioda a lv dune s the lest. olierr ee the conn.irtingstandard gastanss m aced phthanate.u Nortelf rnonsture coritent is to be determtwd by hne teetween the prole and first impinger for angne of

g'4.8 impinger analyss. weigh each of the first three ampingers amdennapan. If it dueJ eccur adjust the prole heater%g*,,
anmpHng (plus aboarharar auluuon) to the nearent 0.8 g and rword artung upward to the tunnen.um temterature requnrod

these wetahta. The wetaht of the a:llra del ior salica gel ta prevent condennation. If cornponent changes tincertieeIt Pretent Preparation. Follow the t.rwedure out.
plus container) must also tm determine to the n.arest nereawry during a run, a leak.chwh shall t,e dous tm.lined in Metnad 8, 6.euon 41.1. futers should im in.
0.5 3 and recorded. "''ll*L"'Yb'I"'* ench charyte. acca,rdu.s to the proomiure*N deYtIr ,'45. [o"$t 1 ectuant gas n o 414 Pretest leak.Chet k Procedure. 7anow the outlined in ilection 41.4.3 of Method a f with appropriate

ture fica the edica get reed not to neighed bas 6e proondtrre outitned in Methart S, flection 4 4 41, medancatiosas as mentsoned in Swttott 414 of Ltus41.2 frettmmar
evidato authnad in [lethert 6, fuuon 412Determinailons. Follow the pro. noting that the prote t> eater shall be art)mted to the necthoJ); record all leak rates. If the testage rate (s)minimum ternptature required to prevent condensa-

43.3 iwairation of Collectmn Tra.n Follow the pro. tion. and also tnat verbase sur,h M. * * * * plurgirut the enesed the s[wethed rate, the tester shall either void the
eedure outlanad in Method 8 ewetion 413 (escept for Eff',1,to the filter holder * * , shall be rephyd, pd run or shall plan to correct the sample volurne as out.
the accused gerngraph and other otiemly ir.ap{twatde b pmWgdet k is op ha,0rst Impinger lined in Sectmn 4 3 of Methad 8. Imnsediately after com.plag the talet
partsJ and use )igure a l instead of figure & l. eplar, nas.
the enrund paracraph with there luu nd of ho percent 4 la Train Operstmn. Follow the ba.de prwedures . checks are dotie, the procedure outlined in Sectina
taopsopann) nn the first impatiser. I10 nd of 3 go.rrent cuttined in Method S. Foruon 4 l A la ronjuncuen with 4 3 4 I of Methurt b (mith appropriate mediacations)hydrogen peroside nn tsuth the twcond and third un- the lollowtrig sgwetallnatrucuons. Data shau be recorded shau tsc used e

PLANT $TATIC PRES $URE,mm He lia Hs)

AM8IE NT TEMPERATURE i
LOCATl0N

LAROMETRIC PRES $URE
OPERATO R

A$$UME0 MOISTURE,%
CATE

PROBE L ENGTH, m (f t)
i.

RUN ND.
N0ZZL E 10ENTIFICAT10N N0. !'

SAMPLE 80X No.
AVERACE CAllBRATED N0ZZLE DIAMETER,cmbn.)_

METE R 80K NO.
PROBE HE ATER SETTING

METER AH@
LE AK R ATE, m% min,(cfm) |C FACTOR
PROFE LINER MATERIAL

PITOT TU8E COE F FICIENT, Cp
SCMEMATIC OF STACK CROSS SECilOhl F8LTER NO.

!PRESSURE
DIFFERENTIALVELOCtTY TEMPERATUREACRCSg C A3 5 AMPLE TEMPERATURE OFGASSTACK HEAD

ORIFICE AT DRY GA5 METE R LEAvihGSAMPListG VACUUM TEMPERATURE U#b1 METER, C AS S AMPL E CONDEW5t R ORTRAVE R$E P0 TNT Tmt f mm Hg (T , mm h20 mmh 23 VOLUME, itL E T, C UT L ET, L AST iUPl4 CE R,N UusE T. W), min. (en. Hg) 'C (pF)( *

(utH O) (rn.H 0) m3 h3) 'C (*F) og ger) eg (ogg2 2 t,

-

-

|
,

1

TOTAL | A'8 A'8
AVE RAGE

.

-- .
| A*0 t

e

Figure 82. Field data.

After tuemns off the pump and rerned:rr the fmal is to be dee wearh ti.* f tst tmgwer plus a en rr<*s to el tille t water, and add th% r'ne water to the c)lmeter. |readmrs at the ronriuemn bf wh rurh ernt<ne the pruhe t'.e tiement o * g aw e. - ,*d t his o e@t
r

e
j nht e t.i a cohene' of lielo nal m eth E1rtantsed tarittille=1

|tr9sn the stack. ('muturt a prat test irrai.~1st,ry) 6o.h. Transfer the enntes;te of the f.rst tuiptogrr to a 7 omi w ater Ts.o=f r the wlu:mn to e stur gra mntsener. Mart
t

el crt an in Arct mn 414 3 of Methsel 'L t alth appr"praiu
padanted r S tualer. 4(m* the probe. hr'.t nr- " per al the irwel uf toond uit the a atatace Heat and sdentify theanodiferation) and reeptd the tras rete 11 t he po*t-tat duse< t mp giayw are bri e the fcter, amt the l> % h di ann;ple rnut 4 . er.i

lastare rate es< a edt the sperihed accet. table rate. the of the f ater t>ohter a atti n.* tercesit unpvopa.mt A 61 it.* 43 Anahon.tester hhmH et'her ertripet the sam;4e e alu>i.e. ng out! ned ruae n.dotirm to the. <3 m,ler !8 tit.tr to ter .d u ith hd Ote t he irwel of lopwt an < ontseners 1 anil 2. med ron.t
in hurm 6J of Mettal %. or theil void thr run

Drain the Ice t.ath sad, wfth its probe 4t* merierted. ga rrent hopropsunt Ad t tr.e hlter an the * mitto% swa. fu m w hettfr rir s.ot s ., Psrs.ple e as !< wit durvs abit>
and ichsta r to the stot a. e i..nt auier. Protre 1 the mlution ment. p.& tea riu it.e maalvtu al data bhert. If a riouro

pmye the remamtng prt of the trum t1 drau mr clean ed s.tist e**p p a%n. Idark the level of lutuni on het ma de amount cf h at 4r* tw e ntrms, rather void theambient air Lt.rouch the systr.no f,r li minutes at the atm's reer an 1 olentify t he aampic cor Isitner. nimte er une sneth.19. out pct to the approval of the
.

averuse flow rate uwd for antnpttets. 422 Cm.14ueer ha ; 1f a mouture contrut aran')MS f.dmmHtrator tocorrett the finest reAufts

( ]V mbant air (unthout cleantnsi rnay t.c u*.ed.
Nota-Clean aFdaent air can t>e prown led by per t* to be il me meWh use s..mn1 and par 1 unpusers 433 rent.pnce No. ! Ehnke the cositaenes 1.oldang ,'aJr throuan a chgres.mi (Jter At the opt.ou of the tetter, Sing contentsa to the rieure9t C h a sud recuri thesie the geprotenumt mtutton and it.* hiter. 11 the tdtesa ma ht t Aim. wcwh the spent thcs yet tor s tira g-1 t.reaks up. ace the trae rients to artile for a sew minutre
ete c.irnianan < f re,reni I,oun,ne. rnno. too s i m me"<* " to.t" a=, >t u s t r re 'ra~ *** d ' * a'sms =,iutw.n'a"nta a sw" eve rvite a 8*'t a'dd""a to 4prunedure authne.1in Methud 6. Macuun 4 3 6. Trar 4uten from the semnd and thted

t.mptn,efer the int Frheimeyer flan
*rn to a wo mi82 B*mpl* E*""MF- r mnectine etwware itnebraduat,d ryhnder stone au drnon of thorm u.dwatar, arso otrate to a pink endi dnt.tmg b>> t half of hiser holdern unma o UHan N hartum rm rchbwete. liepeat the utraten4J.4 Container No.1.!!a me sture content analysts bet seen the fater and silers arlih'pinser *1th demnazat. with a ammd aluluut ufaunple and averame use uuataan

,
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Figure 81. Sulfuric acid mist samp!ing train.

11.4 DiSarential Presure Csure. Bame as Method 8, 224 Trip Balanee. sarkgram capacity, to measura te ronemnsly high rulfurte seld utst -- - - - t. UseSnrtton214.
11.s Filter llalder. Itarnstheate stain, with a glas 10.6 g (neaseary ordy it a mot!iture content ar.alysis la the folios'mg test for detertma Perandes to each not of

-

to be dones.A C&ar suptert and a sahcene rubler gaskat. Ottaer XJ Analysla. Asopropanot Shake 30 ml of the naopropanon with 30 ma
at materinas, ed., Teflon or Vitan, may be uned sob. 2.3 i Pipetten. Volunnetric 25 m1,100 ml. of freshly prepared It' percent ppLamiam todida oilothm.
to the approval of the Administrator. The holder 2J.2 Iturrette. 50 mt. Prepare a the.nt by sim:1mrly snaung to ad of disulled

dnsiga shah prov6de a poutive seal against Instage trom
2.3.3 Ertenopeyer Flark. 250 ml. (one for each sample photometer at 352 nanometers.11 the staar banee exoneds

water. After a rninute. read the absorbanes on a spartro-
the potside or around the Illter. The filter hunder annal tilank a.nd standard).
be placed tutween the first and secued Ampingers. Note. 22 4 Oraduated Cyl!nder. Ifl0 ml. u.l. the tsapropanol shall not be unnd. Pero 11 des tuay be
Do not last tre filter holder.

215 Trtp balance. 500 g calmeaty, to measure to through a column or artlested alumina. Ilowever, re-
remowd from sapprepanot by redasull'ng, or by pamare.

| 11.6 Imptnrert-your, as shown in Firare Ot. The A41.8 c.
flrrt and third shall be of the Ornentiurg.f;mith d'airn 2.36 Dropping bottle. To sad indlestor solution, agentgrade inopropanoi vnh suitably low peroxide tevelswtQ standard ttge. The second and femrth shall ha of 125trJ S:se. la roadsly asadable from commertial spurres; therefurs,
the Ormenbure4mith denian mndineet by replacle ste refertson of contaminated lots mat be enors efDelant

j insert with an approntmately 13 minimeter (0.6 in 3D 314 Ilydrneen Peroude 3 Percent. Dilute 300 ml
I' than tonowmg the paroude removal procedure,

| Flam iLbe, having an unconi'trteted tip larated 13 rnm
Unlas otherwtw indicated, a]l reagente are to evmform of 30 perPrint tiydr1ren geroE de to1 LItar with deaontsed,(0.4 t's.) from tt a bollom of the f!ast. Similar collectiont

to the specirkationn entstellahed by the Cornmittee art dsstilled water. Prepare fre&D daily,t

gystana, wbsch have been appn,ved by tre Admints- Analytical Eenaent.s of the Ameruan Chert:sen! Hornet y, 3L0 Crushed acc.| tratar, Ony be um2.
1.3J E'etartog Syntara, ihme as Mettrsd 8, Bertion where such specifications are staalable, Otherwise, use 32 Sample herevery.

the her.1 ave.inat,le grade. 3.2 ) H ster. Same as 3.12.ElA-
l 3.4A Itarotwetar. Same as Method 5. krtion 2.19- 3.2.2 1anpmtwiel. 80 Perrent, Bame as 3.1 A

3 t.9 bas Denetty laelermmauou Egoyment. Same .1 i Sama en Method S. Rer*.len 31~1 I'8 M*@*i

| 31.2 F,ilica Oel hame as Method A, faction 3II.2. IIIas Metherl 6. Saction 2.1.30 * *** E"n*nt', "100 Per ent.
"8

q g "' '" " ' " " ^F7y 332 lanpropal 2.I.10 Temgerature Ontare, Ttwemnmeter or equita
lent,13 mesheurt tte ternsprat41Pe or the Fas envirag the [ 333 Thierin ludicator 1.(marsnnophenytanoWnapth

I 8 t' olid W a ra thrd 3 64hqulfonje tend, d wM11Em MIt, or equivahint.
Empinger tr,aa,,n to wi,t,h n t' C (2* l').

lh,e d,ue 0,2,0,,g m 1,0,0,m,,l,o,f,d,elon,tval, d.is,t,11, bed wate,r,.,,,
g, , , , % 77 may be omitted et=n t

w mi, noiues. Poi,vth,ier,e o, ,iam, .0o ad- ==r --' a s~d *g 5-5-a rmtranons of cigante 3 3 ,p , go ion p 3 pi,

334 Isopropanol. AD Percent. His 800 ml of leopro* w, nf h->um --- traydrameeaun(g,g
nn 2u0 nel deatmned distilled water.pnd dilute to I litar17J Gradasted Cyhnders 291 mt, i Lt F. F fu*

2 * * . *a . with lanprofere,4. I 22 g of taartum cidarlde dihydrate
flaska snar aims be LM ) Nogg,_Esperience ha8 shown that only A C.S grade (Harig $11pt H may le g4ed indtfad of the barium per-
Blorare Itotues. Imak 4nie fwlyet Im>propenol en satisfartery. 'lests have shown that rhtorate etandardste rith aulfuric aeld es tn 8nctann kt.

,g sine (two dur each saapung runa, h ylens hottles, inoprotenol obtained trem remmercial sourece erra- 'I his enluuan must be garotected against evaporataos as
e

canummaly Las garotade tn.purlbes that otil cause er- all umes.
I

f

1
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'

83& Pulfuric Acid Ptandard (0 0t/K1 N). Purehame orstandardise to to Grv % asamat 0 0100 N NaOli that pingers: retain a porttun of each reagent for up
relant solutaan 1* lam shout 2tfi g of sehr e gel an the leurt h on m l.eet unutar to the or e in Figure 8 2. The sarnplinwa

I bas prewmusty been statstsrdiset against primary Imptr.ser. rate shall not etceed 0 rags mMnin il e rfrn) daring it
| standard potasium stad phthalate-

run. I'ertmin ah duru a ttele%%.clorrve the mnavatng
4. Procesfare WE.-If rnolgture content is to I.e determin d t y line twtwa n the probe and first in omger for sige.s ofimpinger analysis. weigh each of the inrst three smtar.gern <*ndenmat mt If it d** urtnr. adjuA the probe heatar41 FamsOna ( lus abanrbing auluthnO to the nearent 03 g arvi reord a-ttmg upmard to the udnin um temperature rarpdred

g

liv e in Netre wt t me setshts The neight of the sihre rei tor Pdka set to pre, crit corideres.itiori. If component chanseis i.ewome*ior: tamer) must steo be determas.pd to the nearestn 41 p sh t.e x
r a+snart durt(su a twt. a tenh<he h thatt be dopo im-

hmetal. but riced not te demrated **tshed, or a# m. 6 3. ed renurded. e

m.=ttatriy t,efore emi n change.senordung to the procalured it the effluent s ee can tic considered dry , a e sois , 414 Pretest Imk# heck Procedure. I'ntlow theture isen the adsa sel L=d rios re neighed DEC 1* eadure outluied an Mett! ort 5, e4ection 414 t. outJned in Fertion 4 8 4.2 of Method 5 f urtth appropriate
4.13 krelimir$ Deermna'ioria f olice the , c. noting L .at the probe heater shall be sitiu+4 to the method).

mmbncationa, as mentsm.ed in Hecuen 41 e of tids
eedure outi.ned in f*th mi L berunn 412 ruinimu a te wrature twtuired to prever.t conderssa. record all I.ak rates. If the leakara rate (s)453 Preparatum of Colwtam 14.n 5ollow the prr, ty.notalas eat vert.a te e,ur,h at. "* * * plurrar.g tne ,scevd $1.9 aprified rate, ttee tester shall eitht:r void thee

redure outimwl in Metts=16. 6.euon 41 a tescept for . 4 Je the futer hoHer . shall t.c rephred t e, run or sha'l plan to correct the sample volume ha out-the erron$ tersgraph and other t.bnotui "
plugging the inlet to U.e first trbpuis er gined in Steft'tyn 6 J uf M.-thod 4. Immediately after com.gartei and we 7 isw* a I tSstead of f iture Ftt trtap Wabu, ee

Pier 'I'he pretest lesh <bn k na opuonal. f *ent dan es test.charks are opuonal. If thesethe errond paracat h a nth f lue l's' rrd of na Petent 4iA Train Operauon. Fol)ow the t.asic pr.redates
s

<hMk' are tue, the pruredure outimed in Beruonknopropanol in tbo nrat imper.ger.131 tr.1 of a praer.t
outhned in Mettawl S. Muute 415. tn contanction o sth 4141g/ MethW $ ts'ith appropriate snodiarauens)

*

bydrogen peroside m Mth too secer.d and Ihard im.
the folsoe ti.g specialInstructions. Data shall be res orded shall be heed.

STATIC PRES $URE, mm H3 0t Hs)

LOCAfl0N AMBIENT TEMPE RATURE

f,AROMETRic PRESSURE
OPERATOR

ASSUME D M 0tSTURE, %
CATE

Pn08E L E hGTH.m bt)-RUNN0.
1

h0ZZLE 10ENiiflCATl0N h0.! SAMPLE 80X 40.

METER SDX hD. AVERACE CALIBRATED N0ZZLE DIAMETER,cmbn.)

METER a H@
PRO 8E HE ATE R SETTINO

C FACTOR - L E AK R ATE, m3/ min,(cfm)

PROBE LINER MATERIALPITOT TUBE C0f f FICIENT,Cp
SCHEMATIC OF STACR CROSS SECilON NO

PRES $URE

VEL 0tiTV DIFFEREhflAL
TEMPE R ATUREAC Rc:s C A3 $ AMPLE TEVPERATURE OF GASSTACK HEAD

$AMPLlar: VACUUM TEWPERATURE W I. (,Riy at t AT ORY C43 METER L E AVIN CS
ThAVE RSE P0lhT TIME em Hg METER. C AS $ AVPL E

e!UW 8 E F. W, min. (m. Ng) 'C (pF)
(T . mm M20 mmHO VD M E, th t E T, C UTL E T. LAST WPfhGER, -

CONDih5E R 0R
2

ht H O) (sa HgC) m2fth 'C('F) 'C ('FI 'C ('F)
2 f

k
.

i

I
t

| | |
1 iO i

i i |
I | j

'

t j, -
u

|

T0 fat I
Av0 Av0AVERAGE

i

Avg

Fsgure B-2. Fsel:2 data.
A fter

rna. tine turmrmy of' the pur.p and em.etng the t#M oeL dec. wetah tre f est 2,r-as the rmmuen M ryh ran re m r ite or ,r
T rw! e u..a anoe ..nt oa . ..im.rer phe

co. * te s t o di 3 4ac4 w ave. and add this r n* *ater to the rylmoce.W emor. it n nfrmn trm s'm k (. M ei a p.ttm st w ric.n ,im wot
a ndre to a vow nt Uno nd with dru.rused. dntin.=1ehw n an in Niinn 414 a of M-thod a o mi er :.ev. g..w.ted ryevt. ,teu n ..f the eat inmou r r to a ? m i

con
an asifvistim.i and reem t u m , ui,teni.,.actu + urn uu.te r 't r n Fr th uun..n tra e *Lorve e.mteuner. 6 tart

.a
ter.a are rate can e.)s tru. the . cst re, u ti e v. t.t-t c. r.n*< n' g v i.e m arr b u+ tne h'ter a,4 ta r. a e i ..if

ai i 40.41..od on u.. .itre < Mr.d and rientvy thenewed vrei n.Ne rate, the nf th. futer h... der w u h - p reent a . pops..nl A +1 Use 4i A n ot , m.
nm..t le cont ' *r-

tester shall entr.er coru t tte w:.ple waar. u* 6.th e i
rsr .e m.4 .t.on to the i e.:t."nder i n,ui, so,n..I m ot h to

s

in perunn 65 of Metr 41 % or sna.: md o e rw N, te the le v el .f I. pui in ontawre I and 2. ard ron.pr 1--n . u mpo.fm..t a i the tx ta ti , aamn. i..it.puty on the are t.atn e4. e :ts the ttd da ,the remanw part ret ste inen. t y .tro.nr < h.a a d u net. r t.. t he t,,r na . ..nr u.cr Pr..t. . t t he whie mn brm . bro -r ne s...t a o murnie van I.a.t sturu e atap.i .e ed ,
e n.c r. note it e.n the m.,alytical .inta sheet if a nou.*amt.sant n>< st.ronen tw spt..m I w is n mum at u.* w so at nawanon. Mca"a leve6 af b m 1. n het st ae av.unt f i. awe n..v. eresuml. e ther v.ad theiwn .:ner a.. li+ot.y s ta vima le . n.<t unce

overar* lbw rate u 1 for eke , rem led e y pm ,4 2 a i *r m.r Sn. 2 If a m .uture canient anaw mpu or u mettwia. u.t)<t to the approwd i.f theNon -Clean ar5tder.t a:t can te g e

Ad.nnd trato, tornerert tne to air.wu!ts,temer lioldmg
u tu t+ done fwegh tf.e wrond amt u tv t unpo setsair thronch a ctineanat t..ter At the ol tm ct va tester. Su* runtenne to um near*et u A e and recoret these

43) t uon..ncr No i Fru.ke inobetum and ti,te co $3. smhaent air t without r 6*ar..t.g l i: ny t e u+ L :# hts the napropcm;
'h' n a nmu seri tAla*. **4rti t%, spent eihra vel uas SWra p t break * up, as u tte fragrwrita to n'tpe for m fre minuteefilter at the inits4 3 s Calculanon et 6 er-er t 16. emete f oil., t ,a p a uw e-weprwelure ouumed in ahth a s, n cp#n 41 e Trmf-r the autoto.o u u3a. le fo , r. niavn.e a wntar. Pitette a paunt ahmais ofe

from t he omnd and thud62 sample hemmy. I,mnmeers to a amna gradu t.d erim ter Ltds e.lutwn into a nena Erlenmeyer nast, add 2 to 4
st.ug, eti

6J l Catitainer No. 8. If a motrture ennter.t ataiytt m, rue.e einesa an. it .c tu hov b a h=1f of tuter tud kr > drops of thonn andwator, and utrete to a pma enormtat,

bet * *en t he futer and s:h. a get unpingar o lth drastaand, uim.g u poni N tenraum prerhl.irus. hep.ut trw titration
with a mmund aluped as munple and ateage the bunts m
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RULES AND RE!ULATIONS 41789

es!aes. Replicate titrations must agree within 1 pernent t 4 Volame of Water Vapor and Molsture Content.
or 0.2 mL wtachever se greater. Calculate the volume of water tatier using Equating

4 3 2 contamer No. 3. ThorougMy mis the solution 6-3 c1 Methud s; the weight of water collectad in the
.

in the container holdtr.g the contents of the serend and impingers and anhre get can be directly converted to/q third tmningers. Pipette a 14ml eJtqtmt of sample tr.tn a mlfittiters (the spseine resetty of water le i s'ml) Cal.I1/Aml I rner_meyer f! ark. Ade al of taoprosenon. 3 to runste the moisture content of the stark gna, using Equa.s
j j 4 drom of thnrtn indicator, and titrate to a pent endpotnt tion 6-S of Method 8 The "Hote"in Hartwn s.6 of Method

f f tuang 0 01 W N bartum partAlorate. Rept'.at the titration 8 anyi appbes to this inctbad. Note that tf theefRuent gasW with a sercrid shquot or sample and noerage the titration strearn can be considered dry, the volume e,f water vapor
va:oce. Repucate titrauons must agree within I percent and tooisture untant naed mot be enteuinted.or D 3 El wLichever is greater. 8.8 8ulfurte add mwt (includmg 80s) concentration.

4JJ 81artas. Prepare blanks by adding 2 to 4 drops
of thortn t.adicator to I:X) ml of 50 t errent isoprosenot. 1,, i.Titrate th taants in the same maman as the samplea. N(I,e- Va) -y*s. wsee:we Ca, sop Ks

1 . t.w>Lt CaLt rate equ!pment astr.g the procedures speel-
l'ed in the 8vilowtng sections of Method 6- bection A 3
(metarms ty1 tem): 6+ctaon 6.6 (temperature gauge); Eggggjogg g.g.

6ection 8.7 f barometer). Note that the recon; mended
Last<nert of the metering rystem, described in Section * .

=Mi g/miu. equivalent not metric tuu6..
S 8 of &f athod 5. also appbes to this method'nlution with5.2 6taodardise the bar1um reblorate a =1.0hl X194 th/ meg for English smits.
25 ml of standard sulfuric act[to obich luu sul of 100 6.6 Bulfur dioxide concentration.
per*ent isopropanoi has been added.

mv. ,s) 9y.e)._
Note -Carry out calculations retalning at least ena Coo,= Ns

estra der' mal figure bevond that of tes acquired data. Ir. u W)Kour,4 o t fatures after fusal caJculatsoa.d

6L Nomenclattuv.
A.= Cross.settlonal u*a of neerle. ms (ft'). E9untion 8-3

B.,=u ter vapor in the gas stream, proportno i |a
',g,3

CIIx 0,=Pu ur Ed'f tr; eluding 80,) enneentrst;on. ^8$$N3N",%1*]hh umts8

p C50 = 6 fur n e ieentration, g!dscm Ohf Ng N",'c#c [ulati rNo$ raw data.

.= a4 y of urn pe i te titrarit,y y ,. W TM, %, + ( P.TQfb, 4- AHil 3.6))e1uivaknta'! ter.
Pter= Lart matric prevure at the sampling site. (f) y V, f), A,

mm !!g no !!ge. )
P,= Abw4ute stact gas preeaure, mm lig (m Lquation 8-4 i

ug >.
fitd=StWard absolute preade, 760 mm Ilg where I

m 92in.Hgt K,=o.rm44 mm its.m&rrvic for rr.etrie uruta j

T.= A verage antaute drydu meter temperature d D'cm ut Hs-ft8'm1.*lt for Er.guh units
iw. rigure a-o.* c h). 67.2 Calcumison frous totermesate salues.

7,= A emge s%ntute stuk gas tenyrature (we
twures-2h*Ic c h). T.I,.,a P.. 100

7std=Stagarj st.noute temperatum, pr' r 1 Tow .e A. ''. 60 (i~Cer

P =VoNme of san:ple allqunt titrated,100 ml
for 11sFOe and to mi for ROs. 7*y* f **di,

Vu = Total volume of hquid oullected in impingers ,, y8
and sabeaget,ml f *,g., A,g ( } .f),,)

V.= &g of[ma le as snwured by dry
'

Equation $+.'n
V.!rt 3) = clume of gas samDie mapured by the dry

Wh'/''4.330 for metric inuts.gas metar corrwtad to standard conditions. Jas.=0.ui,4io for Erdsh un6ts.dern tdsef).
e,= A verage stack gas velocity, calculated by S.8 Acceptable hepulta. If 90 reent <! fi1P pur.

M*thewt 2. Equation 24 usmg dataobtained ecot. De results am ampt&Me I de roi.as an low in
from Method 8. In'see (ft/ser). comportson to tbo standards and I s9 beyond the accept.

Vs'Lo = Totaj volume of solution in which the =ble ransa, the Admmistrator may opt to accept the
auMurte arid or sulfur deonide sample as results. L'ae Citation 4 in the Dibitorrspt y of Method 4
contamed. 2'C m) er 1,000 ml. respectately, to make judgments Othere-Isc, grjeet the resulta and

Vs=Volui o of barium perchlorate titrant used Hpent the test.
N V,e = plutne art perchlorata titrant uped

'$U) V for Lte blar.k. ml 1. Atruoepherte Etninstone from Bulfiric Acid Manu.bry gas meter caabration fwtor.

facturttifutnan. Pubine Ifealth bervlee Puhincation No.
Prurenes. L' 8. DI! E W. P titt Dietsien of4H= Averare pressure . trop across orifice metel, Air Pol

mm On.) HrO. Ste-A P-13. Choctnnatt. Ohio.19tL%. f)=TrAa5 samplang time, min. 2. Corbett. P. F. The Det,rmt ,atwn of EO, and 80s
-

13 8= 6Decioc gravtty of mercury. la Flue Osys. Jourt.at of theinstitute of Funi. g4 237-243.8D= 9% min. 19El.10D=Coneersion to preent. 3. Afartin, Rot.crt M. Constructinn 1)etails of f retrictic
SJ Averare dry gas meter temprature and average

arte pressure dreip. 6es data sheet (rigure a 7). Bource 8ampling Eitmpment. Enetronmental Protectmn
Agenry. Research Triangle Park. N.C. Att Pollution6J Dry Ou Volume. Correct the sample volume

meeJured tv the dry ra9 meter to standard cond.tient Control Office Pubhrauon No. A PT D46%t. April,1973.
4. Patton, W. r. and J. A. firink, Jr. New F.quipment(3rr C and 70nmm )Ig or 68* I and 29 92 m. lig) by us.ng and Techniques far itampling Chemical l'rm ens Onnes.Equation 41.

Jourrianof Air Po.4utiou Luntrol Ammaclauon.13142. 343.

- P ,+( Aff 4. Rorn,J. J. Maantenance. Callt rauon. and Operataon
of lioninetic sourc+sampiing E uipment. ofrice ofi

y= tend ** y.), Iesd 13.6 Air Programs, f r.vtronmental *rotecunn Agens 7
y8' -], Itcararch 'Irlangle Park, N.C. A PTD-0M6 March 1973.*W 6. llamil al. F. and D. E Camann Collaborative

Sturly of Method for Determination of Fulfur Dions.del

P *'+ ( an/13.0) Emetea' mons srom stauoney sourecs f rap.:i ruei.rir d
,

.= fg*,7,7 b
m tienerators). Environmental Protection Agency.T., It esearch Trianghe Park, N.C, E P A ,1dV4-74-@4.I

December 1973
EquMioia OI 7. Annual Dont of ASTM Flandards. Part 31; Water.

Atmanpherie Analysia. pp 4n42. American Dornely
w her, for Tesung cad Materials. Philadelphia, Pa. 8974.'

Ji r* 'l 3W * fworn lig f st mettsc ufuts e e o e e= 17.64 * RAo. Ifg for trigInh unita.
(f.een. I11, il4. 301(ah Cleatt Atr Act, sire. 4 ra) of Pub 1Notr -If the leak rate camerved diaring ar y rnanda.

tery 4mtehecks *smeda the sprified aMentalde rate. ei-noe. M etat thu. arc. eta) nf Puh. L. 91 foe. b4 filat,

ler7; acc. 3 of Pub 1. 941491. 61 Flat. 504 [42 U.S.C.ste tester shelleitner corret the value of V. In F.quenon tat,7c 41, las7e-9, urg(nO
i
.

&s een de=cribwt en beruon e a of Method si, or shatt|,
inv Nate the te t run. IFTt Doc 77-13608 F11ed 8-17-77,8:45 afnla e

,

|1
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\ R wouldyou
; like toknowN
4

|
if any changes have been madein

certaintitlesof theCODEOF.

;j O N g- FEDERAL. REGULATIONS without
reading the Federal Register every*

A day? If so, you may wish to subscribe
;

, % to the " Cumulative List of CFR
,

i \ Sections Affected," the " Federal
I k Register Inder," or both.-

i
1 Cumulativelist of CFR Sections Affected
] 510.00

f1 per year
.

The " Cumulative List of CFR Sections' -

Affected" is designed to fead users of-

J U the Code of Federal Regulations to j.

] . Q, \ amendatory actions published in the |
j g' , Federal Register, and is issuedN %'*
'

monthly in cumulatise form. Entrics
|

'
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Federal Register Inder $ 8.00
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I
contct.tc cf the daily Federal Reg:sterare
i; sued month! , quarterly, and annufy.

f
/'
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|

4

| VELOCITY TRAVERSE DATA
| ,,

L DATE RUN NO.| q

STACK DIAMETER OR DIMENSIONS, m(in.)

| BAROMETRIC PRESSURE, mm Hg (in. Hg)'

CROSS SECTIONAL AREA, m2(ft2)
_

- OPERATORS

PITOT TUBE I.D. NO.
AVG. COEFFICIENT, Cp=-

SCllEMATIC 0F STACK
LAST DATE CALIBRATED CROSS SECTION

,,

Traverse Vel. Hd., p Stack Temperatureg p
mmHgfin. fig) VapPt. No. mm (in.) H O t2 s, C(OF) Ts,0K(OR)

i I
|t

,

f
L

-

=

Average

-



|

TRAVERSE POINT LOCATION

I
f) - |

{k,_) PLANT
._

IDATE
SAMPLING LOCATION

INSIDE OF FAR WALL TO(DISTANCE A)_ _ j

OUTSIDE OF NIPPLE, _

_

INSIDE OF NEAR WALL TO(DISTANCE B)_ |
OUTSIDE OF NIPPLE, !

(DISTANCE A - DISTANCE B)
-

STACK I.D.
NEAREST UPSTREAM DISTURBANCE _
NEAREST DOWNSTREAM DISTURBANCE -

w_ ,

J
CALCULATOR __

SCHEMATIC OF SAMPLING LOCATION |

TRAVERSE FRACTION STACK PRODUCT OF DISTANCE TRAVERSE POINT LOCATIC|
FROM OUTSIDE OF NIPPI1COLUMNS 2 AND 3 B
(SUMOFCOLUMNS4&5f;' POINT OF I.D.

NUMBER STACK I.D. (TO NEAREST 1/8 INCH)
'

1
_

1

...

o

.. .

%.

-- W ne

,

_

o,

I

|

|



_ _ _

j SAMPLING TRAIN DATA AND CALCULATIONS

-

PROJECT .

TEST NO. FILTER NO.

SAMPLING STATION DATE

GAS METER

READING VAC. TEMP. SAMPLING APPEARANCE SAMPLING-
|

CU. FT. IN. HG OF RATE OF POINT
TIME V P T CFM PLUMEM M M

M
[
-

b

r
-

n
,a

--

_-

:
L A. TOTAL WEIGHT COLLECTED, GRAMS

- B. STACK GAS FLOW RATE, SCFM

, C. CONDENSATE VOLUME, ML.

,
D. COND. VAPOR VOL., .00267 x C x (460 + T ) / (29.9-P ), CU. FT.M g

4 |

E. TOTAL SAMPLED VOL., VM + D, CU. FT.
I' F. SAMPLED VOL., 520 x E x (29.9-F ) / 29.9 x (460 + T ), SCFM M
w

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

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

''

1. SAMPLING N0ZZLE DIAM. 2. WEATHER CONDITIONS
3. REMARKS

L
J
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|

b
NOMOGRAPH DATA

PLANT
.

DATE

SAMPLING LOCATION

-

,

CALIBRATED PRESSURE DIFFERENTIAL g
Q ACROSS ORIFICE, in.H O u

2

AVERAGE METER TEMPERATURE
Tmavg.

(AMBIENT + 200F),0F

PERCENT MOISTURE IN GAS STREAM Bwo
BY VOLUME
BAROMETRIC PRESSURE AT METER, p

m

O in.Hg
C

STATIC PRESSURE IN STACK, in.Hg
|

(Pm 1 0.073 x STACK GAUGE PRESSUREPsin in.H O2
RATIO OF STATIC PRESSURE TO P"/e :

mO METER PRESSURE
T

AVERAGE STACK TEMPERATURE, OF avg.s
<

AP vg.
I AVERAGE VELOCITY HEAD, in.H O a2

AP
MAXIMUM VELOCITY HEAD, in.H O max2

.

C FACTOR

CALCULATED N0ZZLE DIAMETER, in.
.

ACTUAL N0ZZLE DIAMETER, in.

REFERENCE Ap, in.H O2 _,

. - . _. ._ . _ ,_



- _ _ _ .

|

l
'

.

'

l

i

TO DETERMINE SAMPLING RATE WITHOUT NOM 0 GRAPH

(1 Wbo')S.R. 0.33 x V xD2x x x= s

3Isokinetic sampling rate ft / min.S.R. =

f Vs Stack gas velocity, ft/sec.=

Nozzle diameter in inchesD =

Temperature in stack R (460 + OF)T =

s

Temperature at meter R (460 + F)T =
m

^bsotute Pressure tu stack (eb " static )O e =
s 13.6

I Barometric pressure at sampling point (measured)P -
b

Pressure at meter = Pb-PmeterP =
m

Water vapor in stack gas % by vol.W.V. =

P

4 ) D = 1/8" = 0.125 in. D2 = 0.0156 .33D2 = 0.00515
v

{ D = 1/4" = 0.250 in. D2 = 0.0625 in2 .33D2 = 0.0206

D = 3/8" = 0.375 in. D2 = 0.141 in2 .33D2 = 0.0465

D = 1/2" = 0.500 in. D2 = 0.250 in2 .33D2 = 0.0825
U

For 1/4" Nozzle
PbiPstatic

I~[3').6 V
V x (0.0206 x x -p p xS.R. y=

s

,

eb i Pstatic460 + T
m 13.6 1 - W.V.i

{ 0.0206 x * .g
460 + T PbiP 100

s m

| S.R. = K V g

i(6
us)?

I
,
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FIELD DATA

PROBE LENGTH AND TYPE
PLANT

N0ZZLE I.D.
DATE __

ASSUMED MOISTURE, %
SAMPLING LOCATION

SAMPLE TYPE __
SAMPLE BOX NUMBER

METER BOX NUMBER _

RUN NUMBER

OPERATOR _ METER Aig
C FACTOR

AMBIENT TEMPERATURE

BAROMETRIC PRESSURE _
PROBE HEATER 56TTING

STATIC PRESSURE, (P,) .____
IIEATER BOX SETTING
REFERENCE 6 p

FILTER NUMBER (s)

SCIIEMATIC OF TRAVERSE POINT LAYOUT

READ AND RECORD ALL DATA EVERY_. MINUTES

' lilFRE PRE'SSUitEf STACK DRY GATMETER PUMP SAMPLE BOX IMPINGER~
~~

O
iTRAVERSEi MLOCK iiiiE GAS METER READING VEIDCITY

24-hr (V ),ft3 IIEAD DiFFERENflAL TEMPERApRE_ _ TEMPERATURE VACUUM, TEMPERATURE, TEMPERATURE
~

SAMPLIivCg (LOC 5)" (Ap'),in.ll.0|, ( A H),in. 11 0 (T ), F INLET OUTLET in. lig F FPOINT I m
2 s min), F( mg), F -

- = - =.= =_
~ ---

j(T TT #i NUMBER ' TIME min IDESIR5D' ACTUAL"
2

_
= = == = _ _ _ _ _ ._

l . -n
t---

_.,

___. {
__ ________n.___

y.__p- _.____j ,

4 _p .. _ . _ ._
_

i__

t 2 j j __

-
_ _

4
.__ _ . _ _ _ _ _ . _ _ . _ _ . ,

- . . - . _ _ _ . . . . -_ .- . - _ _ - - - . - . - - - - - - ..- --

_

|_-_-_k
_ . _ _ ___ _

i. _

,
_ _s

!

.- _ _ _ - . _ . _ . _ . .-

!
,

_ _ _ . , _t
._ _ _ _ . - _ . . _ _ _ . _ _

L_ __ -
I
.

3 _ _ _ . _ _
_

;.

l_ _

- e- e -*-+w.i+w-

I
.

_ .l_. _
_

,
, _w..-

_

i __ ----.
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Y ;

J J
l .

+

-CoMMENrS[
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C FACTOR |-
PLANT

AMBIENT TEMPERATURE __
LOCATION

BAROMETERIC PRESSURE j

OPERATOR *

ASSUMED MOISTURE, %
DATE

IIEATER BOX SETTING
RUN No.

PROBE LENGTH, m.
SAMPLE BOX No. N0ZZLE DIAMETER, in.
METER BOX No.

PROBE HEATER SETTING |
FETER A11@

s

SCHEMATIC OF STACK CROSS SECTION

~ ~ ~ ~

GAS TEMPERA-
ORIFICE SAMPLE TURS -

PRESSURE TEMPERATURE SAMPLE OF C?.S>

DIFFER- GAS AT DRY GAS METER BOX LEAVING

IMPINGER ||TRAVERSE SAMPLING STATIC STACK VELOCITY ENTIAL SAMPLE TEMPERA- LAST
INLET OUTLET TURE

POINT TIME PRESSURE TEMP. HEAD ( 6 11 ) VOLUME

; NUMBER (e) min. (P )inHg (T )*F (AP ) I"- II 0 (Vm)ft.3 (Tmin) F (Tmout)oF op op
3 3 S 2

i-
1

.

t

3

4

|.

I

i

,1

|

avg. avg.
TOTAL

] avg.
| AVERAGE |
,

M otiva 5-7. Particulate field data ,
. _ . . . ._ _ _ _ _ _ . _ . . _ . _ . _ _ __ _ - _ _ .
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!f!NOMOGRAPH DATA

PLANT

*

DATE ,

SAMPLING LOCATION !
!

!

,

;

CALIBRATED PRESSURE DIFFERENTIAL ^"
O ACROSS OR1r1CE, in.H O e ;

2 ,

i
-

AVERAGE METER TEMPERATURE Tm >
(AMBIENT + 200F),0F avg.

PERCENT l'u1STURE IN GAS STREAM B
WO

BY VOLUME
iBAROMETRIC PRESSURE AT METER, p
j'm

in.Hg'

STATIC PRESSURE IN STACK, in.Hg .

(Pm 1 0.073 x STACK GAUGE PRESSURE
|

fP
in in.H O s

2 '
,

RATIO OF STATIC PRESSURE TO P
/P

METER PRESSURE m
Q

TAVERAGE STACK TEMPERATURE, OF avg.s

I

AVERAGE VELOCITY HEAD, in.H O AP vg. |2 a

bPMAXIMUM VELOCITY HEAD, in.H O max.2

C FACTOR

CALCULATED N0ZZLE DIAMETER, in.

ACTUAL N0ZZLE DIAMETER, in.

REFERENCE Ap, in.H O2

D
-

. _ - - .
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I
TO DETERMINE SAMPLING RATE WITHOUT NOMOGRAfil^

S.R. 0.33 x V xD2x x x (1 g -)= s

, I
3Isokinetic sampling rate ft / min.S.R. =

| Vs

'

Stack gas velocity, ft/sec.=

Nozzle diameter in inches. D =

'I Temperature in stack OR (460 + OF)T =

s

Temperature at meter R (460 + F)'

T -
m

PAbsolute pressure in stack (PbI static )P =
s 13.6

b Barometric pressure at sampling point (measured)P =

Pressure at meter = Pb-PmeterP =
m

Water vapor in stack gas % by vol.W.V. =

Im
( ~ '1 D = 1/8" = 0.125 in. D2 = 0.0156 .33D2 = 0.00515

/x

D = 1/4" = 0.250 in. D2 = 0.0625 in2 .33D2 = 0.0206

.33D2 = 0.0465D = 3/8" = 0.375 in. D2 = 0.141 in2

D = 1/2" = 0.500 in. D2 = 0.250 in2 .33D2 = 0.0825 :
|

For 1/4" Nozzle*
' PbiPstatic460 + T 13.6.I 1 - W V')m

V x (0.0206 x * 10bS.R. =
s 460 + T Pb+Ps m

I
Pb1Pstatic460 + T

0.0206 x * - * "

460 + T 1% i P 10

S.R. =KVs

.<

o
I

,
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FIELD DATA

PROBE LENGTil AND TYPE
PLANT N0ZZLE I.D.
DATE ASSUMED MOISTURE, %
SAMPLING LOCATION SAMPLE BOX NUMBER
SAMPLE TYPE METER BOX NUMBER

_ . _ _ _ _ . _ -

RUN NUMBER
. _ _ _ _

METER 6th
OPERATOR C FACTOR.
AMBIENT TEMPERATURE

-_.

PROBE HEATER SETTING .
BARaiETRIC PRESSURE

- . _ _ _ _ _ _ _.

llEATER BOX SETTING
STATIC PRESSURE, (P ) --_

REFERENCE A p _._s

FILTER NUMBER (s)
~____

SCilEMATIC OF TRAVERSE POINT LAYOUT
MINUTES

READ AND RECORD ALL DATA EVERY

[TRAVERSEi CLOCK TIME'GM METER READING
VELOCITY ORIFICE PRESSURE

STACK ( DRY GAS METER PUMP SAMPLE BOX IMPINGER

TEMPERATURE VACUUM, TEMPERATURE, TEMPERATURE

i POINT !SAMPLINC
(V ),ft3 IIEAD | DIFFEREfCIAL TEMPERAfUREL_ INLET 'ouT117_._ in. IIg F FN

II 0 (T ), F
' NUMBER ' TIME, min \(24-hr ,(Ap ),in.ll 0. ( A II),i n. 2 sm b(TCLOCJO y 2 ~

.- - _ :_.=_J_u.t_'. ..--..r CTUAL min '

| _ _ _ . .
fDESIRED._.-._ _. _ _ _ _ _ . .

A
- . . _ . _ . _,

~ .
. _ .

. - _ . _ . . . . _ . .~ _ _ _ . -._.

r=- ..
. _ . _ .

_

-m. - - - .f
w.

- - " ,'
.._ _ . .

.
_ . _ . ._ _ _ . .

\
-

'
> r i

I. I
_ { _; a

.

.t ___. ! J
l i

__ . _ _
_ _

i i
_ __

. _ __ _ _ _ _ _ ___ __

_ . _ _ _
_ _ _ .

._ ._

._ __. . _._._
_. ,

L-.. . _ .
___ . . _

_

._. _ _ _

3
_ _ _ , _ _

__._
!
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!
[ _.. ___
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L _
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!_ q _ _ _ _ _ ._
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4 i
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n
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O O O o 4 :
C FACTORPLANT i

AMBIENT TEMPERATURE
'

'

LOCATION
"

BAROMETERIC PRESSUREOPERATOR
ASSUMED MOISTURE, % |DATE
IIEATER BOX SETTINGRUN No.
PROBE LENGTii, m. [

SAMPLE BOX No.
fN0ZZLE DIAMETER, in.

METER BOX No.
PROBE ilEATER SETTING

METER A11@

SCilEMATIC OF STACK CROSS SECTION
i

~~

GAS TEMPERA-
ORIFICE SAMPLE TURE '

PRESSURE TEMPERATURE SAMPLE OF GAS I
DIFFER- GAS AT DRY GAS METER BOX LEAVING I

TRAVERSE SAMPLING STATIC STACK VELOCITY ENTIAL SAMPLE TEMPERA- LAST
INLET OUTLET TURE IMPINGER

POINT TIME PRESSURE TEMP. IIEAD (61{} VOLUME

(P )inlig (T )*F (oP ) In. 11 0 (Vm)f t. 3 (Tnin) P (Tmout) F F O

3 S 3 2
p

NUMBER (c) min.
|

'

i

!
. _ ._.

4

_ _ . - .. _ ..

__

----

.

'

i
!

!

avg. avg.
TOTAL!

1

AVERAGE
avg.

Fi miro 5-7. Particulate field data .
- . _ _ . . _ _ _ _ - _ . . - - . . - - - .- - _- ._



~ - . = _ _ . _ _ . . . . - . - -_ - .- . _ _ _ _ _ . _

NOMOGRAPH DATA

PLANT _

DATE
'

SAMPLING LOCATION

CALIBRATED PRESSURE DIFFERENTIAL gMcaACROSS ORIFICE, in.H O |
2

O AvERAcE METER TEMPERiTURE Tm
(AMBIENT + 200F),0F avg.

PERCENT MOISTURE IN GAS STREAM BWoBY VOLUMB ;

iBAROMETRIC PRESSURE AT METER, p
m

in.Hg

STATIC PRESSURE IN STACK, in.Hg (
---

(Pm 1 0.073 x STACK GAUGE PRESSURE P
in in.H O s

2

RATIO OF STATIC PRESSURE TO P I

/PMETER PRESSURE m

T :O Aver ^ce sticx TzMesRATuRz, e sevg.

AVERAGE VELOCITY HEAD, in.H O AP
2 avg.

APMAXIMUM VELOCITY HEAD, in.H O max.2

C FACTOR

CALCULATED N0ZZLE DIAMETER, in.

ACTUAL N0ZZLE DIAMETER, in.

REFERENCE A p, in.H O2
_

|

I
i

PF

. , - - , , , , , . . . - . _ . . .
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I

TO DETERMINE SAMPLING RATE WITHOUT NOM 0 GRAPH*

S.R. 0.33 x V xD2- x x x (1 -)s

,I *

3S.R. Isokinetic sampling rate ft / min.=

| Vs Stack gas velocity, ft/sec.=

. D Nozzle diameter in inches=

41' T Temperature in stack OR (460 + OF)=
s

"

T, Temperature at meter R (460 + F)=

'

P PAbsolute pressure in stack (Pb+ static )=
s

-

13.6
Pb Barometric pressure at sampling point (measured)=

P Pressure at meter = Pb-Pmeter
-m

W.V. Water vapor in stack gas % by vol.=

n_

D = 1/8" = 0.12 5 in. D2 = 0.0156 .33D2 = 0.00515

} D = 1/4" = 0. 2 50 in. D2 = 0.0625 in2 .33D2 = 0.0206

D = 3/8" = 0.375 in. D2 = 0.141 in2 .33D2 = 0.0465

D = 1/2" = 0.500 in. D2 = 0.250 in2 .33D2 = 0.0825

For 1/4" Nozzle'

PbiEstatic460 + Tm 13.6
1 - W.V.)

S.R. V x (0.0206 x * '
=,

's 460 + T Pb+P 100s m

1 I

.

i
Pb Pstatic460 + Ti m 13.6 1 - W.V.0.0206 x *

460 + T Pb P 100
-

,g
3 m

1

'

iS.R. = K V s

h
a
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PLANT C FACTOR

AMBIENT TEMPERATUREl LOCATION
BAROMETERIC PRESSUREOPERATOR
ASSUMED MOISTURE, 7.

DATE
IIEATER BOX SETTINGRUN No.
PROBE LENGTil, m. _

SAMPLE BOX No.
N0ZZi.E DIAMETER, in.

METER BOX No.
PROBE IIEATER SETTING

METER A11@

SCilEMATIC OF STACK CROSS SECTION ,

. _ _ _ GAS TEMPEilA-~
._ _ _ . _ .

ORIFICE SAMPLE TURE
PRESSURE TEMPERATURE SAMPLE OF GAS

DIFFER- GAS AT DRY GAS METER BOX LEAVING
;

TRAVERSE SAMPLING STATIC STACK VELOCITY ENTIAL SAMPLE TEMPERA- LAST
INLET OUTLET TURE IMPINGER

POINT TIME PRESSURE TEMP. IIEAD (all) VOLUME

NUMBER (c) min. (P )inlig (T )*F (oP ) In. 11 0 (Vm)ft.3 (Tmin) F (Tmout) F F o
3 S 3 2 p

.

_ _ . .

;

__

i

i

:

avg. avg.
| TOTAL

avg. ;

j AVERAGE

F1 cmva 5-7. Particulate field data .
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I OliIdCI ;SURE STACK PUMP SAMPLE B IMPINGER
ATEERITRAVEi / LOCK TIME GAS METER READING VE TY

DIFFERherdAL! POIPfrwAMPLI (24-hr (V,),ft3 IIEAD I MTTEMPERATURE gg[T VACUUM TEMPERATURE, TEMPERATUREl NUMBER @ , min srLOCK) OU ET( p,),in.H2 _( (1),in.110) (T ), F h F(T out.),0
0 2 in. HE F "F3 FI |
_ . DESIRED . . ACTU4_L.,

_ _ . . _ _ . in m
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1 |
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DRY MOLECULAR WEIGHT DETERMINATION

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 MULTIPLIER STACK GAS (DRY BAS'

ACTUAL ACTUAL ACTUALNET NET NET VOLUME M, Ib/lb-mole
CAS READING READING READING d

44/100-CO2

02 (NET IS ACTUAL 02
READING MINUS ACTUAL 32/100
CO2 READING)

CO (NET IS ACTUAL CO
READING MINUS ACTUAL 28/100
02 READING)

_

N9(NET IS 100 MINUS 28/100
ACTUAL CO READING)

TOTAL

_ _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ _ _ - _ _ .
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D f\ (D
SAMPLINI iMARY SHEET V

y
LOCATIONPLANT

SAMPLED SOURCE

%- M
RUN DATE N P P V T V V V dW asMs t.d WP m b m m g

i
'

I

c

400)~ V T T o It
RUN MW MW P P C VaP x ci +

d st s p s s 3 s t n

!
.

f

m ) 100 x V h I tal W. of Sa:npline Points %CO Voltsne % Dry17. 7 x V, ( Pb.P w p
13.6 %M= ,

2 2* Std "68, P, Ave te Orl f ke henure Drop. in. H O U Vol m % DnV Nmst d * m

P Bar wetrit Pre ssure . in. F. Absolute Wd Molecular Weight of Stack Cas, Dry Basis
b

V ,a C.0474 x Vw Md * 'l V Voltane of Dry Gas at Mete r Conditions DCF W Molecular Weight of Stack Cas, Wet Basis
m

T, Ave rage Mt t e r TemM rature. "F P,g Static Pressure of Stack Gas. in. Hg

Wo - (E02mh+%4 h ) + (7.C0 + %N ) * h P, Stack Gas Pressure, in. Hg Absolute
2 V w U as a .m tds

To:.a t H n Culiccte d in In. pingers and SLlica Cel, ml C Pitot Tube CoefficientV, j p

Y V linae of Water vapor Collected at STP, SCFO V, Stack Cas Velocity at Stock Conditions, fpr
W=Wd*Md + 16 (1 - M ) gd

DFSt 1 Moteture by Volium T, Average Stack Temperature

T Net Time of Test. Min.P, = Pb+Pst M,3 M, ale Frs: tion of Dry Cas g

Dn Sampling Norale Diameter, in.
1/2 %CO V tur e % Dry

2

+ 40) fFs * W
I5128.8 x Cp x StP x (I %I Pe rcent IsokineticV -

%02 Volune % Drys ss

1,032 x (T, 4 460) x V,std
11 a

a P, x Md n (D,)2 Dry standard cubic feet at 70or, 29.92 in. Hg.V, x Tg
bStandard conditions at 70''F. 29. 92 in. Hg.

MP, x (I, + 4F>) is deterintned by averagirig the square cont of theC

product of the velocity head ( Ps) end the absolute
stack temperature f rom es. h sarap!!ng point.

,
*

_ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ ___ __ _ __ _ _ _ _ _
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t

i
PLANT !

DATE

|| RUN NO._ |

!

|
:

|

4 ,

|

'

j

| WEIGHT OF PARTICULATE COLLECTED
i CONTAINER *8

NUMBER l
i FINAL WEIGHT TARE WEIGHT WEIGHT CAIN
i O
i 1

; 2
2 TOTAL X Xi
i
i

!

Ih VOLUME OF LIQUID
| WATER COLLECTED
'

; IMPINGER SILICA GEL
VOLUME WEIGHT,

O mt 8;

i FINAL
i

-

,

INITIAL
4

i ~,IQUID COLLECTED

| TOTAL VOL. COLLECTED g* ml

;
i

!

l
J

* CONVERT WEIGHT OF WATER TO VOLUME BY DIVIDING T')TAL WEIGHT INCREASE BY
DENSITY OF WATER. (1 g/ml):

4

: INCREASE g

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

:

i 'i Figure 5-3. Analytical data.

e!.
:

$

i
j -
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SIGNIFICANCE OF ERRORS IN STACK SAMPLING MEASUREMENTS

.

Measurement Maximum Error, %

Stack Temperature, t 10s

Meter Temperature, t 1.0m

Stack Gage Pressure, P 0.42gs

O Meter case Freesure, P 0.42
sm

Atmospheric Pressure, P 0.21atm

Dry Molecular Weight, M 0.42d

Moisture Content, dBws (absolute) 1.1

dBws/1 - B 1.0ws
\-) Pressure Head, Ap 10.0

Orifice Pressurc Dif ferential, Am 5.0

Pitot lube Coefficient, C 2.4 )p

(] Orifice Meter Coefficient, K 1.5m

Diameter of Probe Nozzle, D 0.80n

!
>

| rh 1

'v) k
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! 2.0 MONITORING METHODOLOGY
3

(continued)

STACK SAMPLING FORMULAS
:

)
J

i

| O
.

i

|
!

W

I

|
|

O:

i
!
I

I

j

|
,

|
't

|
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FORMULAS USED Page 1

FOR STACK SAMPLING

1

1 EQUATION 1-1

I
equivalent diameter = 2 ((lenath) (width))

( length + width )

EQUATIOrJ 2-1 - Pitot Tube Coefficient

O
stdC =C -

|test std AP
est

f'
'

\ where:
C = Pitot tube coefficient of Type S Pitot Tubep

test
|

C = Pitot tube coefficient of standard type pitot tube |p
sLd (if unknown, use 0.99 ) .

( APstd = Velocity head measured by standard type pitot tube.
.

AP
fr3 test = Velocity head measured by Type S pitot tube.

J
!

|
I EQUATICN 2-2 - Gas Stack Velocity

(T ) avg.,

(Vs)"V9* * K C ((AP) avg. iPp p g
s s

[ where: i

(V3) avg. = Stack gas velocity, feet per second (F.P.S.).
ft ( lb ) 1/2

K = 85.48 when these units are used.p sec. lb. mole UR
C = Pitot tube coe fficient dimensionless.p

(T ) avg. = Average absolute stack gas temperature, R.
3

(fop) avg.= Average velocity head of stack gas, inches H O (See Fig. 2-2).2

P = Absolute stack gas pressure, inches Hg.
{ g

M = Molecular weight of stack gas (wet basis), lb./lb.-mole.s
| M (1~Bw) + 188

d g

ry m lecular weigM of stack gas ( hom Menod 3).M =
d

B = Proportion by volume of water vapor in the gas stream
*

(from Method 4).

l
..



1
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Page 2

EQUATION 2-3 - Stack Gas Volumetric Flow Rate
( } ( }i T P( std ) ( )Q = 3600 (1-Bwo) VA

e
"' s s (Ts) avg.) (P '

std

where:
Q = Volumetric flow rate, dry basis, standard conditions, ft /hr.

3g
. A = Cross-sectional area of stacR, ft.
! Tstd = Absolute temperature at standard conditions , 530 R.

Pstd = Absolute pressure at standard conditions, 29.92 inches Hg.
!
1

EQUATION 3-1 - Percent Excess Air
! i

'

t

(/
| (% O2)

,

0.5 (% CO) :-

t

1100.264 (% N2) - ( O2) + 0.5 (% CO)
'

1

'
where:,

\j % EA = Percent excess air. ,

{[ %07 = Percent oxygen by volume, dry basis.|

J%N2 = P rcent nitrogen by volume, dry basis.
% CO = Percent carbon monoxide by volume, dry basis.

0.264 = Ratio of oxygen to nitrogen in air by volume.

EQUATION 3-2 Dry Molecular Weighti

Md = 0.44 (% CO2) + 0.32 (% O2)
+ 0.28 (% N2 + % CO ) |

I
where:

Md = Dry molecular weight, Ib./lb-mole.
! %CO2 = Percent carbon dioxide by volume, dry basis.
!

%O2 = Percent oxygen by volume, dry basis.
%N2 = Percent nitregen by volume, dry basis.

0.44 = Molecular weight of carbon dioxide divided by 100.
0.32 = Molecular weight of oxygen divided by 100.

. 0.28 = Molecular weight of nitrogen and CO divided by 100.
($; v



|
.

,

;

! Page 3
i

) - Volume of Water Vapor Collected
1 EQUATION 4-1

', ( V, - Vg) pH.,0 RTstd ft.
= 0.0474 (V, - V.)'^

ml. 1' V .=
WC

4
p Mstd H,0

| '
,

, .

!
s

j where:
Vwc = Volume of water vapor collected (standard.

t

conditions), cu. ft.f

j; Vf = Final vo1Tne of impinger contents , ml.

| Initial volume of impinger contents, ml.Vi =

R = Ideal gas constant, 21.83 inches Hg - cu. ft./lb.
i

1 mole- R. l

|i
I pH,0 = Density of water, 1 g./ml. o

Tstd = Absolute temperature at standard conditions, 53C R.' "

I Pstd = Absolute pressure at standard conditions, 29.92
i inches Hg.

MH O = Molecular weight of water, 18 lb./lb.-:aole.
2

1

!
4

: EQUATION 4-2 -Dry Gas Volume
!
.

!

( std))
(T)

V ((P! V = m
m ) =mc ,

;

( std) ( m )
4

o (V P )
i 17.71 R m
1

g m)
Tin. Hg ( m )'

i

where:j

Dry gas volume through meter at standardi V =
mc

' ' conditions, cu. ft.
cu. ft.Dry gas volume measured by meter,V' =

. m Barometric pressure at the dry gas meter, inches Hg.:

P' =
m

;

i /
std = Pressure at standard conditions, 29.92 inches Hg.p

4

o

(P
*

" U P" ' " " " '
std " ^ UOT

b T = Absolute temperature at meter ( F + 460), R.;

I

.m

Moisture content.

ij
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Page 4

| |

| EQUATION 4-3 - Proportion By Volume of Water Vapor.

|i
,

= wc + (0.025)= we + BB '*"U *
V +V V +V

| WC QC WC mC
.

! where:

B = Proportion by volume of water vapor in the gas
stream, dimensionless.

;

V, .= Volume of water vapor collected (standard conditions),

| cu. ft.

O v = orv see vo1ome enroosn meter <steoeera cooasticos),m
cu. ft.

f
B. = Approximate volumetric proportion of water vapor i

in the gas stream leaving the impingers, 0.025.
i
I

(
|

Moisture Determination (Hygrometer)

i To determine the water vapor content of the gas with thep
U

Hygrometer - wet and dry bulb apparatus, a probe is inserted in-

I to the duct and a source of aspiration used to pull a gas sample

into the probe past the dry and then the wet thennometers. 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
i

of hose between the probe and the apparatus should be varied so

that the dry bulb reading is 180 F or more.
|

I

! - The flow rate through the apparatus should be maintained at
k

| 16 FPS, for a " ID tube this would require 1.33 CFM.



. . . _ _ . _ _ _ _ _ _ _.

I
J

j Page 5

Te rms : j
s,,

q() ' Pva - Water vapor pressure in Hygrometer (In. Hg.) i
'

Pvd - Water vapor pressure in duct (In. Hg.)
l
'

PV (wb) - Saturated water vapor pressure at t (In. Hg.)

l
Pd - Pressure in duct (static) at sampling point (In. Hg.) !

Pb - Barometric pressure (In. Hg.)

Pa - Static pressure in Hygroueter (In. Hg.)

d - Temperature dry bulb ( F)

w - Temperature wet bulb (OF)
|

P may be obtained f rom a standard psychrometric ch ar t or cal- i
'v a,

culated from the following formula. |

|

p =P _
(P -P - P ' w'b ) ) (t -tg)b a V d

va v (wb) 2d00 - 1.3t"
I

. vd Pb-PdE'

X 'o
PbP va

a

%HO (volume percent moisture in gas)
2

O evd=
X 100

P -Pb d

,

h

(.'

|

!

._ - . - ___ _ _ , _
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Page 6
'

TABLE OF VAPOR PRESSURES OF WATER

In Inche of Mercury

emp. 0 1 2 3 4 5 6 7 8 9

eg. F.
-20 .0126 .0119 .0112 .0106 .0100 .0095 .0089 .0084 .0080 .0075

-10 .0222 .0209 .0199 .0187 .0176 .0168 .0158 .0150 .0142 .0134

.0376 .0359 .0339 .0324 .0306 .0289 .0275 .0259 .0247 .0233 i
-

0 .0376 .0398 .0417 .0441 .0463 .0489 .0517 .0541 .0571 .0598*

10 .0931 .0660 .0696 .0723 .0768 .0810 .0846 .0892 .0932 .0982 ''

20 .1J25 .1080 .1127 .1186 .1248 .1302 .1370 .1429 .1502 .1567

30 .1647 .1716 .1803 .1573 .1955 .2035 .2t1B .2203 .2292 .2383

40 .2478 .2576 .2677 .2732 .2891 .3004 .3120 .3240 .3364 .3493 .

50 .3626 .3764 .3906 .4052 .4203 .4359 .4520 .4686 .4858 .5035

60 .5218 .5407 .5601 .5802 .6009 .6222 .6442 .6669 .6903 .7144

70 .7392 .7648 .7912 .8183 .8462 .8750 .9046 .9352 .9666 .9989

1.032 1.066 1.102 1.138 1.175 1,213 1.253 1.293 1.335 1.378
O 80

| 90 1.422 1.467 1.513 1.561 1.610 1.660 1.712 1.765 1.819 1.875

100 1.932 1.992 2.052 2.114 2.178 2.243 2.310 2.379 2.449 2.521

110 2.596 2.672 2.749 2.829 2.911 2.995 3.081 3.169 3.259 3.351

120 3.446 3.543 3.642 3.744 3.848 3.954 4.063 4.174 4.289 4.406

130 4.525 4.647 4.772 4.900 5.031 5.165 5.302 5.442 5.585 5.732

140 5.381 6.034 6.190 6.350 6.513 6.680 6.850 7.024 7.202 7.384

- 50 7.569 7.759 7.952 8.150 8.351 8.557 8.767 8.981 9.200 9.424 g
60 9.652 9.835 10.12 10.36 10.61 10.86 11.12 11.38 11.65 11.92 '

' 170 12.9^ 12.48 12.77 13.07 13.37 13.67 13.98 14.30 14.62 14.96
180 15.29 15.63 15.98 16.34 L6.70 17.07 17.44 17.82 18.2L 18.61

190 19.01 19.42 19.84 20.27 20.70 2L.14 2i.54 22.05 22.52 22.99

200 23.47 23.96 24.46 24.97 25.48 26.00 26.53 27.07 27.62 28.18
26.75 29.33 29.92 30.52 31.13 31.75 32.38 33.02 33.67 34.33

O210220 35.00 35.68 36.37 37.07 37.78 38.50 39.24 39.99 40.75 41.52

230 42.31 43.11 43.92 44.74 45.57 46.41 47.27 48.14 49.03 49.93

240 50.84 51.76 52.70 53.65 54.62 55.60 56.60 57.61 58.63 59.67
i

250 60.72 61.79 62.88 63.98 65.10 66.23 67.38 68.54 69 .72 70.92

265 72.13 74.36 74.61 75.88 77.16 78.46 79.78 81.11 82.46 83.83

270 85.22 86.63 98.06 89.51 90.97 92.45 93.96 95.49 97.03 98.61

280 100.2 101.8 103.4 105.0 106.7 108.4 110.1 111.8 113.6 115.4

| 290 117.2 119.0 120.8 122.7 124.6 126.5 128.4 130.4 132.4 134.4

1

300 136.4 138.5 140.6 142.7 144.8 147.0 149.2 151.4 153.6 L55.9

310 158.2 160.5 162.8 165.2 167.6 L70.0 172.5 175.0 177.5 180.0
320 182.6 185.2 137.8 190.4 193.1 195.8 198.5 201.3 204.1 206.9
330 209.8 212.7 215.6 218.6 221.6 224.6 227.7 230.8 233.9 237.1
340 240.3 243.5 246.8 250.1 253.4 256.7 260.1 263.6 267.t 270.6

350 274.1 277.7 281.3 284.9 288.6 292.3 29 6.1 299.9 303.8 307.7

(f 360 311.6 315.5 319.5 323.5 327.6 331.7 335.9 340.1 344.4 348.7

Y 370 353.0 357.4 361.8 366.2 370.7 375.2 379.8 384.4 389.1 393.8

380 398.6 403.4 408.2 413.1 418.1 423.1 428.1 433.1 438.2 443.4

390 448.6 453.9 4 59 .2 464.6 470.0 475.5 481.0 486.6 492.2 497.9

400 503.6 509.3 515.1 521.0 526.9 532.9 538.9 545.0 551.1 557.3

i
" - - - , - - - . , _ ,
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EQUATION 5-1 - Volume of Sample Gas
Page 7

/'N
( h

,

L \_ / (P + AH )': (Tstd} ( 13.6)|| V =V( ) ( )
'

* td *( =
s m ) ( P )std

(P' AH )
( o ) ( bar + T376)R
(17.71 .

M T
) y )

( 9) m ((| 1G+
m )|

l
l

Iwhere:
V, = Volume of gas sample through the dry gas meter(_) #

std (standard conditi.ons), cu. ft.s

V = Volume o f gas sample through the dry gas meter*
(meter conditi.ans), cu. ft.

T = Absolute temperature at standard cond iti.ons , 530 R.std

T = Average dry gas meter temperature, 'R.m

9| 7_ dar = Bar metric pressure at the orifice mater, inches Hg.
_ AH = Average pressure drop across the orifice meter,

inches H 0. ;

7
|

13.6 = Specific gravity of mercury. I

P ,a . Absolute pressure at standard conditions, 29 .9 2 1s
inches Hg.,

C

EQUATION - 5-2 - Volume of Water Vapor
'

i O(pH ) (RT
std))

(

fD*))
2V =V ( ) ( C"*(0.0474= Vstd c (M ) ( P ) ( ) c

*1* 1
8( ) ( ) ( )

where:
V = Volume of water vapor in the gas sample

(standard conditions)std cu. ft.V = Total volume of liquid collected in impingers7
and silica gel (fig. 5-2 ml.c

pH " U " itY f " '"'' I 9*/*l*2
MH O = Molecular weight of water, 18 lb/lb mole.2

1(m) R = Ideal gas constant, 21.83 in Hg-cu. ft./lb. mole- R.\v T = Absolutestd temperature at standard conditions, 530 R.
std = Absolute pressure at standard conditions, 29.92 in Hg.

I
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) Page 8
!

i

; EQUATION 5-3 - Moisture Content
i
: Ii V

* tdB - c

O
V V

*n W'std + std4 .

:

i
j where:
j B ,,, = Proportion by volume of water in the gas stream.
j ~

dimensionless.
4

; V Volume of water in the gas sample (standard=

j "std conditions), cu. ft.
4

} V = Volume of gas sample through the dry gas meterm
; std (standard conditions) cu. ft.
1

1 EQUATION 5-4 - Concentration in gr./s.c.f.
1

4

| ( ( :: )
#*))i C' "{ 0.0154 (V )=

S
1 ( 59*) ( mstd); A
1

b L]
~

j where:
8 -,

j 's = Concentration of particulate matter in stack gas,
3 gr./s.c.f., dry basis.
; M = Total amount of particulate matter collected, mg.

() V = Volume of gas sample through dry gas meter
"'s t d (standard condir. ions), cu. ft.

!

4

I

i I
I.

;

.

|
:
!

l,

i i
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; Page 9
:

EQtJATION 5-5 - Concentration in lb./cu. ft.
( l 16.) |

| (453,600 mq.) n M
'

v = 2.205 X 10-6 aC =,

V ,

std m
Iatd

where:
C = Concentration of particulate matter in stacks

gas, 1b./s.c.f., dry basis
453,600 = Mg/lb.

M = Total amount of particulate matter collected, mg.n
V, = Volume of gas sample through dry gas meter
*std (standard conditions), cu. ft.

EQUATION 5-6 - Isokinetic Variation
_

V (p H O)R ( )y 2 y

+( ! + l!.jT xms agg
I= -

p
~

OV P A
_ ss _

( ) ( ) ( )y=T (1.667 min.) (0.00267 in.Ha. cu. ft.) V + m (P + AH )8
( s Ed.') ( "

) s T ( 13.6)
*

ml. oR. m
-- --

\ OV P Assn

where:
I = Percent of isokinetic sampling.

V = Total volume of liquid collected in impingersy
c and silica gel, ml.

pH O = Density of water, 1 g/ml.2
R = Ideal gas constant, 21.83 inches

Hg-cu. ft./lb. mole- R.
|

M
H O = Molecular weight of water, 18 lb./1b.-mole.2

V = Volume of gas sample through the dry gas meter* (meter conditions), cu. ft.

= Absolute average gry gas meter temperatureT
(see page 40), R.

Pbar = Barometric pressure at sampling sita, inches Hg.
AH = Average pressure drop across the orifice

(see page 40), inches H 0.
= Absolute average stack ja$ temperatare (see page 40),T R.g

9 = Total sampling time, min.
V = Stack gas velocity calculated by :1ethod 2,3'

Equation 2-2, ft./sec.
* P = Absolute stack gas pressura, inches Hg.

A Cross-sectional area of nozzle, sq. ft.=

.

-s-+ti ----T*-* v -
m w.igs .se-% -. ,- 4m-- --m -m= ee--%*i emem w W e' Wei-*Ir PW-
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EQUAT10;J 5-1 Dry Gas Volume \,

t

o (V P
* 1"*"9'

, bar)) ,

(: l)(,Pbar)) R m
17.71 . (V =V (- -)s :=

* td ( )( std) ( m )s
,

where: r|
Volv of gas sample through the dry gas meter t iV =

* td (st .dard conditions), cu. ft.s
|

V = Volumt af gas sample through the dry gas meter
|I

*
|(meter condit ions ) , cu. ft.

T = Absolute temperature at standard conditions cu. ft.
'

,

std o
Averaae d r' gas meter t emper atu re , R.T = ,

() 3 rometric pressure at the orifice meter, in. Hg.P =
ar

Absolute pressure at standard conditions, 29.92 in. Hg.P,tg =

ECUATIO:' 6-2 - Sulfur Dioxide Concentration

!l

!

(V -Vtb) -- (Vsoln)N
t

| c (7.05 X 10 y,b.-2 .) )-5
,

l
=

( g.-ml.)seg gai

| V
| *

std'

where:

Cs 2 = Concentration of sulfur dioxide at standard
conditions, dry basi;, 1. b . / cu . ft.-5( 7.05X10 = Conversion factor including the number of grams
per g r wa >qu:. valent of sulfur dioxide
(32 g./g.-eq.), 153.6 g.flb., and 1,000 ml./1,
lb.-l./g.-ml.

V Volume of barium perchlorate titrant used=

for the sample, ml.
V&b= V lume of barium perchlorate titrant used

for the blank, ml.
.

Normality of barium perchlorate titrant,N =

g.-eq./1.
I V

soln = Total solution volame of sulfur dioxide, ml.i
i

m

Volume of sample aliquot titrated, ml. IV =
a jV ,

Volume of gas sample through the dry gas meter 'm =g , g' ,

(standard conditions), "e" Equation 6-1, cu. ft. -

4'
i
d

| %, )
__

i

1

' |

| * |

|
. -



Sample Volumei EQUATION 7-1 -

i

25ml.)(M Pi)(F
Tsto (VfVa) (F F.) ( o. )9V f d

( 1) (17,71 , )(V --)-,
l

b std ('f'i) ( 1"*"9*) (I f i)
=

se e

I
where:

V = Sample volume at standard conditions (dry basis), ml.
sc

at standard condtions, 530 h.'Istd = Abs lute temperature
standard condtions, 29.92 in. Hg.

Pstd = Pr Osure at
Vf = Volume of flask and valve, ml.

V lume f absorbing solution, 25 ml.V =-
a

6 Ff = Final absolute pressure of flask, in. Hg.
Initial absolute pressure of flask, in. Hg.P =

, 4

f = Final absolute temperature of fl ask , h.Tt
R.(, T g = Initial absolute temperature of flask,

|
' EQUATION 7-2 - Sample Ccncentration
,

(6. 10-5 lb./s.c.f.) ( m )k ( m )( l Ib./cu. ft. ) d
(v )(1.6X10" ug./ml. ) ( ug./ml. Vsc'

**

sc
n-

where:
C = Concentration of t,0 as NO2 (dry basis), lb./s.c.f. |x

7 m = Mass of NO in gas sample, ug.
2u 3 ample volume at standard conditions (dry basis), ml.V =

EQUATICN 8-1 - Dry Gas Volume

+ nH/13.6))std)((Pbar + AH/13.6)
( o_ ) ( P.(T ,

x oar

'std ( m )( std ) ( i"* 9*) " ) (() y _ (y7,77 )(y
V =V ( I* # # m )

where:
Volume of gas sample through the dry gas meter (standardV =

std conditions), cu. ft.
Volume of gas sample through the dry gas neter (meterV =

|
conditions), cu. ft.

T standard conditions, 530 h.
. std = Absolute temperature at

~

T = Average dry gas meter temperature, h.
m

at the orifice meter , in. Hg.bar = 3 r metric pressureE

[
oH = Pressure drop across the orifice meter, in. H U*| 2

l 13.6 = Specific gravity of mercury.
at standard conditions, 29.9 2 in. Hg.Pstd = Absolute pressure

I
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I
1 Fage 12
|

I J
EQUATION 8-2 - Sulfuric Acid Concentration

'

(

(V ) g

(v -Vtb)(N)( ")S

( ,j
lb.-l.) ( a ,

*

(1.08 X10-4C
j H SO

2 4= ( g.-ml.) V
*t

. std

where:
standard conditionsC

4 = Concentration of sulfuric acid atH SO
2 dry basis, lb./ cu. ft.

~4,

1.08.10 = Conversion factor including the number of grams per
| gram equivalent of sulfuric , acid (49 g./g.-eq.),

453.6 g./lb., and 1,000 ml./1., Ib.-l.g.-ml.

V = Volume of barium perchlorate titrant used for the -

|,

() sample, ml.
|
t Vtb = Volume of barium perchlorate titrant used for the
| blank, ml.
| N = Normality of barium perchlorate titrant, g.-eq./1.|

Vsoln = Total solution volume of sulfuric acid (first
|

impinger and filter), ml.
l V = Volume of sample aliquot titrated, ml.

g

V = Volume of gas sample through the dry gas metert

|
*std (standard conditions), cu. ft.. see Equation 8-1.

EQUATICN 8-3 - Sulfur Dioxide Concentration

(V )

(V -Vtb)(N)( ")*

t V-

(7.05 X 10-5 lb.-l.) g a )
C =

so ( b.-ml.) V
#b std

where:
C = Concentration of sulfur dioxide at standard

s conditions, dry basis, lb./cu. ft.
7.05X10 = Conversion factor including the number of grams

(ew g./g.-
eq. ) gram equivalent of sulfur dioxideper 453.0 g./lb., and 1,000 ml./1., lb.-1/g.-ml.

V = Volume of barium perchlorate titrant used for the
sample, ml.

b* v lume of barium perchlorate titrant used for the
-

V
. lank, ml.c

N = Normality of barium perchlorate titrant, g.-eq./l.
Vsoln = Total solution volume of sulfur dioxide (second

and third impingers), ml.

r''s V = Volume of sample aliquot titrated, ml.

N- V = Volume of gas sample through the dry gas meter
*std (standard conditions), cu. ft., see Equation 8-1.

.
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TO DETER!1INE SAMPLING RATE WITHOUT NOMOGRAPH
,

I
' T P

0.33 x V *D *T *F * (1- }S.R. =
s s m

Isokinetic sampling rate ft / min.S.R. =

Stack gas velocity, ft/sec.V =
s

,

Nozzle diameter in inchesD =

Temperature in stack R (460 + F)T =
s

Temperature at meter R (460 + F)T =
A P

static
Absolute pressure in stack (P 1 13.6P = bs

Barometric pressure at sampling point (measured)
(}

P =
b

Pressure at meter = P -PP = b eter

Water vapor in stack gas % by vol.W.V. =

2 2 0.005150.0156 .33D0.125 in. D =1/8"D ===
|

2 2 2
0.0625 in .33D = 0.02060.250 in. D1/4"D == =

2 2 2 0.04650.141 in .33D0.375 in. D3/8"D ====

2 2 2 0.08250.250 in .33D0.500 in. D1/2"D ====
.

O rer 1/4" "o==1e

b 1 static
460 + T

)V x (0.0206 xS.R.
s 460 +T *P 10=

b 1 m

b 1 static
460 + T* 13.6 1- W.V. ,g0.0206 x x . 100460 + T P 1 #

g b m
,

S.R. K V=
s

8-2-74 - PMG

.

.__. _
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2.0 MONIT0FING METHODOLOGY

(cor;tinued)

.

DESCRIPTION,

OPERATING INSTRUCTIONS,

AND PROCEDURES

O

|O

I

1

I
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INSTRUCTIONSi

!

| I

1 I1. Preliminary Inspection: Upon unpacking, please inspect all parts

for damage in shipment. If damage has occurred, please notify carrier

immediately. Save all packing material for their inspection.

.

2. Factory Guarantee: 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

O guarantee or render minor parts replacement impossible due to damage
to major parts.

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

Emissions Testing Branch of the Office of Air Programs, E.P.A. It is

specified in Volume 42, Number 160 of the Federal Reaister under the'

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

mination of 502, 503, and Sulfuric Acid Mist," " Method 102 Determina-
tion of Particulate and Gaseous Mercury Emissions," " Method 104

Determination of Beryllium Emissions."

The sampling train has four major w nponents: (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

g!Imeter, vacuum pump, dry gas meter, thermometers and electrical controls

for sampling.

I-
-1-
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4. Assemblino the Unit: After the unit has been completely unpacked
[

ad checked for breakage and exclusion of parts (use the included pack-
,

[ ng slip for this purpose) a trial assembly should be completed in the
following manner. Not all the procedures presented here need to 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 stacksampir ages.

Meter Control Case: #201009 - A schematic of the meter case
plumbing is shown in Figure 2. The components and a brief description
of their function are given below.

O The oitot tube 11nes of the umb111ce1 cord connece throush e
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 drop across
he collection apparatus, is monitored with a vacuum gauge just after |

U The pressure drop across the sample apparatus
'

the quick disconnect.

is the gauge vacuum less the stack draft. ,i

A bypass valve is in parallel with the vacuum pump to give fine

O <1o comero1 e,e to vermit recircu1ettom or ee'ee et 1ow se=9 e rete1

so that the pump motor is not overloaded. Downstream of the pump and

byptss valve are a thermometer, dry 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 cry gas meter

gives an integrated gas-sample volume. The 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.

|-2-
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The electrical circuitry for the meter case is shown sche-
l ~s

( \ matica11y in Figure 3. The electrical controls are shown in Figure
\' ']

1. 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. They are as follows:

1. Vacuum pump and pilot light.
|
|

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

! case.
|

3. Heating element in the sample case and a pilot light on
em

| () the meter case, all in series with the toggle switch for

| the sample case fan. This prevents the heating element

frcm operating without the fan; however, the fen can
| operate without the heating element.

4. Probe heating element controlled by a variable trans-

former and a pilot light.

5. Orifice meter, manometer, by-pass valve assembly, and

pitot light.

I~T Fower for the sample case fan, heating element, and the probe
%.)

heating element along with a common ground are connected to a four-
pronged female amphenol in the meter case for ready connection to
the umbilical cord.

The meter control case is shipped completely assembled, however,
there are several items which should be checked. Unlock the door ,

open it, and lift 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 lift the cabinet off.

'Ihe chassis anu front panel wi:1 stay intact. Check the general con-

dition of the unit paying particular attention to the tubing and

(''))
electrical connections.

L
- 3-
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,

Check the pump oil, fill to mark if low, note the cabinet has a

door on the side so that the oil may be checked regularly, and

changed if dirty, without removing the entire cabinet. The door also !4

allows access to the pump filter, which should be cleaned regularly.

.

Check the dry-gas meter thermometers against a mercury-inglass

thermometer. They should read room temperature.
,

I

Make sure the quicP disconnects are clean. A drop of penetrating4

oil helps keep them in good 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: Always close the ports |
before transporting the meter control case, this s2mple jrocedure will |

1
save a large clean-up job and/or costly repair. ;

g Manometer fluids are color-coded: red is used for the pitot tube

manometer and yellow is for the orifice manometer for ease of reading

in the field.

After making sure the manometer ports are open and the manometer

() lines connected, level the manometer and check the fluid level. The
'

manometer can be filled with fluid by removing the screw on the left

side. 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 quick connects to check for obstruc-

tiens. The pitot tube manometer should respond.

After sampling, always check the pitot and orifice manometer
I lines. They should be free of fluid. Check for leaks, especially

around the fluid-level plunger and drain screws. Replace the fluid
I

'') <
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e

I level plunger or 0-rings, when this becomes necessary. Wipe the dual

manometer clean. If the dual manometer is unusually dirty, clean as,s

I3 ,,) recommended by the manufacturer. Replace the red manometer fluid, if|

it is faded.

Plug the meter box power cord into a 110-volt cutlet. The power

indicator light should go on and a c1'ick should be heard. The click

|
i.s the sound of the solenoid valves moving into the position. If the

| clicking sound does not occur, check the fuse power source, plug,

power cord and connections, bulb and solenoid valve.

| The valve switch operates the solenoid valve assembly, which

contains three 2-way solenoid valves. Two are usually closed and one{}|

,

is open. When the valve switch is turned off, the two open valves
|
'

c1tse and the flow into the manometer is blocked and the closed

solenoid valve opens tc allow the pressure to equalize. This allows

the manometer to be zerced while the pump is running.

.

The solenoid assembly operates only on the orifice manometer. To

- zero the pitot tube manometer, the pitot tube lines can be disconnected

at the quick connects en the meter case.

Turn the coarse-adjust valve to the OFF position, for a short

period only and fully open the fine-adjust valve. Turn on all

switches to check the lights. The heater light should not go on

unti] the fan switch is also 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 controls. If no

movement is observed, check the solenoid valves or the orifice meter

system.

/
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Check the Amphenol outlet with a voltmeter or check light by

connecting the leads to the different terminals. When connected

0 across the variable transformer, the voltage meter or check light

should respond.

Check for leakagre 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 to the Oy position

and close fully the fine-adjust valve. The vacuum gauge should read

about 27 inches of mercury for a barometric pressure of 30 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
( and 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

'g place within 300 feet of the sample port. The umbilical cord consists
of five parts:

1. A 3/8 inch vacuum hose with a quick disconnect to the

sample head and u quick disconnect cornection to the

! ( meter case.

} 2. Two 1/4 inch lines made of tygon tubing with quick 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 supply >.
|

4. Ground wire.

|
,

-6-
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i

5. Sample Head: 996109 - The socket connection of the sample
Ithead connects the last impinger to the umbiilcal cord.

'

consists of a thermometer, check valve, stainless steel
tubing, and a quick-disconnect connection.

The umbilical cord is checked out in the following manner:

(1-2) quick connects clean.Wipe the vacuum line and pitot line
A drop of penetrating oil on each helps keep them in good working
condition.

Check the dial thermometer on the sample head. The temperature

} should ci.cck against room temperature when a mercury-in-glass thermometer

is used as the standard.
|

Check the electrical lines for continuity using an ohmmeter or a
battery-light system. Make sure that the leads are connected to the

| If there is no continuity in any of the lines, checkproper prongs.
,

i

!
,

the Amphenol connections. !

Disconnect the joint at the check valve and add a drop of lubri- ,

I

cating oil on the valve.

O 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
If leakage is noted, check all connections first and then, ifvacuum.

necessary, check the tubing. If the cause is not readily identified,

slightly pressurize the line 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. Full a vacuum of at least 10 inches,
seal the tubing at the pump end, and check for leaks by noting the

Do the same for the other pitot-tube line and themercury manometer.
!

vacuum line.
|

,
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Samnle Case: Figure 9 and 9A - The ball joint from the pitobe
annects directly to a glass cyclone located in the campling box, which

|| _s designed to remove large particles. The cyclone is followed by a

f glass filter holder with coarse-porosity fritted glass ter support.

Both the cyclone and filter are positioned in the heates portion of
the sampling box, which is usually mainta,ined at 250 F. The filter is

usually glass fiber of 0.3 micron porosity. Catalog #994553, 2.5", i

,

#994554, 3", n994555, 4". l

1

A separate ice bath impinger case is attached o the heated sample

case with vertical moving slides. The outlet of the filter in the

g) heated sample case attaches to four Greenburg-Smith impingers in the
sl ce bath case. Only the second impinger has the original tip, thei

other three have been made without the tip in order to decrease the
pressure drop through them. Other glass configurations are available to
comply with other test methods.

The front panel assembly houses the heater, fan and motor, ad-
Tr' ustable thermostat, and electrical circuitry. A hinged door with two/

.L

"'huarter turn f asteners permits easy access to the cyclone and filter

assembly.

The sample case is checked in the following manner:
fs
6 )
%J

Using an Amphenol adapter, plug into a 110-volt source. The fan

and heater should go on. Failure to operate may be caused by a faulty

electrical source, a poor connection, a defective fan, or a defective
heating element. Check the thermostat operation by monitoring the

dial thermome'er in the heated section of the case. The temperature

will generally fluctuate 20 to 30 about the average after it stabilizes.

The usual setting is 250 F, but the thermostat can be adjusted to the
setting desired.

-8-
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|

f
Check the probe heater socket with a voltmeter or with a 110-volt j'

|
check light. Its output voltage is determined by the probe voltageI

This socket should
! control setting on the meter control case panel.

only be used for the probe as other electrical loads might damage the
voltage control. .

At leastFor recording purposes, the cases should be numbered.
three sets of the impinger caso assemblies, including all the glassware
should be on hand for a stack test and preferably more, depending on
the number of runs required in a day. The availability of several sets

increases efficiency during the test since the sample train can be
second run is being made or the trains can be cleanedi cleaned while thet

after all runs have been completed.'

Glassware: See Figure 2 Wash the cyclone, flask, filter nolder ,
frit, glass connectors, and impingers with glass cleaning detergent. f

After sampling, the hard-to-clean p art s are cleaned with dichromate
.,

! sulfuric acid cleaning scluticn. Rinse all parts with distilled,
,

deionized water, and then acetone; air dry. Reassemble the impingers ,|\/

using a thin coat of acetone-insoluble silicone stopcock grease on
the upper half of the taper joints. After sampling the stopcock grease

should be wiped off before washing. When the glassware is stored before
7-
(/ sampling, cover exposed openings to avoid contamination.

Assemble the glassware placing the cyclone, filter, and flask in
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 gfass right angle bend connects the filter to the first
impinger and glass "U's" connect the impingers in series. Make sure

the eloow 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 orientation prevents the sample from hanging up if ball |:
x and sockets are not properly aligned.

_9_
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Probe: See Figure 4 - The following procedure is not absol-
'ely necessary with a new probe, however, the procedure is strongly j

p ecommended since it allows familiarization with the new unit. This !procedure should be followed after the probe has been used. '
P

To disassemble the pitobe, first remqve the Swagelok union I

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.

i

!Remove the glass liner from the sheath and check visually for
!broken or fractured sections. The most common area of broken or {

hactured 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 of the tape and rubber stopper. One way of check-

ing is to gently twist the glass probe and listen for grating sounds.
Inspect the electrical system of the probe for visible shorts or burned
spots shown by uniform darkening of the high-temperature insulation

ft e, and the power cord connection. Then plug the power cord into a j
,

hariabletransformerandsetthepowerratingatabout 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

Ore- sho=ts ere saeicetee dv vertie1 "eetime 1= the reer vortio" orthe probe.
Breaks in the Nichrome wire can be checked with an ohmmeter

| or a battery-light system.

After sampling, if the probe is in good order, per the above
procedure, proceed with the cleaning process. Wipe the grease from the

|ball joint. Clean the probe internally by brushing", first usino tap
water, then distilled, deionized water followed by acetone. Rinse the |probe with acetone and allow it to dry in the air. Inspect 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 good working condition.

*RAC Probe brush available (201062)

- 10 -
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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
dried. Inspect the pitot tube openings for damaae and misalignment, '

and if necessary, repair and recalibrate the tube.i

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 front end of the glass liner should be about flush with the front

1end of the welded union nut. This prevents the union from pushing
i

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 |O
(_) probe.

|

Cover the open ends of the probe with serum caps or similar covers
to avoid contamination.

The graphs in Figure 5 may be used to determine the proae heat
(''} setting required. If the probes are not constructed as outlined or a
i'%''t calibration of the probes is required, similar graphs can be constructed

by using a heat source and measuring the inlet and outlet temperatures
at several variable transformer settings while passing air through at

1about 0.75 cubic foot per minute.e'si 1V
Inspect the edge of the nozzles for damage. If damaged, repair

and recalibrate. Clean the norzle by scrubbing and rinse with dis-

tilled, deionized water, and then with acetone; air dry. Cover the

open ends with serum caps or similar covers to avoid contamination or

damage to the knife edge.

Monorail: The Monorail is composed of the following parts, please
locate them with the assistance of Figs. 7 and 8.

(1.) Monorail; 5 ft. length for 3 ft. prebe, 7 ft. length

for 5 ft. probe, and 12 it. length for 10 ft. probe.
i

D
) - 11 -
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(2.) Pulley assembly (on pulley bar)

l (3.) End plates (2) -p

(4.) Position nuts with springs (2)

| (5.) Position bolts (2)

(6.) 1/4 - 20 X 1 in. with nut and washer (1)
I

(7.) Slotted steel angles (2) 6 ft. lengths

(8.) Sletted 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 !
l

|
which is perpendicular to the "T" shaped end plate so |

that the head of the bolt is outside the "T".

|

l % /*'N |

|;f\ j B. Screw position nut (spring 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

g3 plate and under the position nut so that the grooves in
KI the nut are aligned t.ith the edges of the Monorail and

are holding 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. Slide pulley assembly, preascemb?ed to pulley bar: into
the Monorail as shown in Fig. 8.

F. Repeat steps A through D with second and plate. This will

hold pulley arsembly captive on Monorail.

(V
o,

12 --
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Mountina Monorail: Figure 6 - There are many ways of attaching 1

the Monorail to the stack and of supporting the other end. These

procedures depend on the type of stack and the location of the b,
A

sampling port with reference to a roof top or cat-walk. Outlined |

below are several general procedures which should be followed 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

pointed, to the left or right with respect to the sides '|
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
to your left. Thus when the sample case is hung on the

lpulley bar with the Monorail orientated in this manner the ,

probe will be pointed in the appropriate direction.
1

B. Mount appropriate end plate to the stack. Consult Fig. 7

i for hole sizes and locations. g

C. The end plate not attached to the stack ma be supported

in various ways. The two 6 ft. slotted angles are ..

generally attached to the end plate and these legs
||O spreee te fo m en A , the 2 ft. secuen being usee

as the cross member of the "A" to add rigidity. The

6 ft. sections may be attached to the end plate any- |
'

where along their length depending on the desired height
of the Monorail. Use the 7 - 5/16 X 5/8 in. bolts with g
nuts to secure the slotted angles in the desired position.

*'

il
Mountino the Samole Case: It is suggested that the sample case !

be mounted before water and ice are added to the condensing section
!to eliminate unnecessary strain. .

A. Lift the sample box to the height of the pulley bar and [
7 slip the prongs through the corresponding holes in the

T-bar on the Monorail cabinet support.
h:

- 13 -
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B. Push Ln on the mounting handle until it mates with the
captive nut on the pulley bar and tighten.,

The sample case can be removed from the Monorail by simply re-
versing the two above steps.

.

Field Ooeration: 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-

()turbanceandthreediametersupstream. Disturbances are usually

Thiscaused by inlets, outlets, bends or constrictions in a stack.
rule cannot always be adhered to and in such cases compromises must
be made. In doing this, flow measurements and sampling techniques
must be carefully applied to minimine errors.

Because sampling approaches vary, the description of the opera-''

's-tion of the isokinetic sampling equipment will be confined to the use |

of the nomographs, assembly of the components, and adjustment of the
flow rate to icokinetic conditions once the probe is positioned at
the desired sampling point.

O
Nomocraphs:

Slide rule nomograph Side 1 and 2 (Standard) #201014
Consult the instruction booklet titled " Programmed Stack Calculator
Instruction Book" which accompanied your slide rule nomograph. In-

struction booklet can be found in the leather carrying case that is
provided for your nomograph.

E.P.A. type nomograph (Optional) #997600
Consult the instruction sheet which accompanied your E.P.A. nomograph.

- 14 -
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Pitobe Assembly:

Remove the cover frota the nozzle side of the stainless steel j
| union on the probe sheath.
!

Remove the cover from the shank end of the selected nozzle

| (obtained from the nomograph), insert the nozzle in 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

glass probe to crack. Keep the nozzle tip and the ball joint on the ,

glass probe covered until the assembly of the equipment is complete

and sampling is about to begin. Mark the probe with heat-resistant

() tape or by some other method to denote the proper distance into the

stack or duct for each sampling point. This distance was determined

when the stack was divided into sampling areas.

Attach a temperature probe to the metal sheath of the sampling

probe so that the sensor does not touch any metal. Its position

6-w should be in accordance with Figure 10 to avoid interference with the g
(_- gas flow. Probes with pyrometers in place can be supplied by Research

Appliance Company. |

Sample Eox Assembiv:

O
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 requirements of the test, using a very light coat of ;

rilicone grease (acetone non-reactive) on the lower half of all the

male ball joints.

Leak Test:
i

l
i

Place the meter case in a convenient position up to 300 feet g

4

- 15 -
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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 ; !

f oint stopper in the inlet to the cyclone to check for possible leakage. 1

Turn the coarse-adjust valve on the meter box to the OFF position and f

open the fine-adjust valve slowly until fully opened. Partially close j |

the fine-adjust valve until the vacuum gauge read 10 inches of mercury; t

then check the dry gas meter for flow. If the flow through the 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.

;

i

Final Samolinc 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 ini

the sample case. Secure the probe by tightening the probe holding
clamp.

r~'s Make all necessary electrical and pitot-tube line connections.
f
's~s}et the variable transformer on the meter case so that the desired

probe temperature is obtained (use Figure 5 as a guide). Set the i

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.

/'' Allow 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 at 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

- 16 - 3
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I =

'
meter reading. Turn off the coarse-adjust valve on the meter case,

fully open the fine-adjust valve. Remove the cover from the nozzle

ip and place the pitobe at the first sampling point. Record the j i

clock time, read AP on the pitot tube manometer, and determine AH

from the nomograph as shown previously.
t

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 num.er of traverse }
-

2

points and the sampling time at each point. A good rule of thumb to

follow is to collect a weight of particulate matter equal to about ,
'

)20percentofthefilterweight. The upper limit is usually set by

the pressure drop across the filter and the amount of condensate the ,

impingers can hold. General:y the length of sampling time at each

traverse point is 10 minutes.
.

During the sample traverse the pitobe is moved from point to

point without turning the pump cff except when changing ports. The
'"

P should be monitored and adjustments made on the orifice meter with

f the aid of the nomograph when necessary. Besides the regular time

interval recordings, a set of readings should be recorded when the AP

changes by more than 20 per cent.

O Shutdown:

i

When testing has been completed, take a final set of readings, -

turn off the adjusting valves and then the vacuum pump. Turn off the {
'

heater, blower, and probe heat switches and remove the probe from the

sampling port and read the dry gas meter. Cover the nozzle tip as -

soon as it is cool en ugh in order to avoid contamination or loss of >

sample. Disconnect the probe from the cyclone inlet and cover both

the end of the probe and the inlet to the cyclone. Disconnect the

umbilical cord from the sample case and cover the last impinger out-

let. The probe and sample case are then ready for cleanup and the

\i f' analytical procedure.
,

4

I
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3.0 _ CALIBRATION
.

Calibration of stack sampling equipment as done at White Mesa, on a
periodic basis, is as per the attached forms. During full operation,
the equipment is checked on a semi-annual basis, and during partial
operatir.g periods, calibration frequency is annually. During non-
operational periods, calibration of the equipment is not performed.

O.
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CALIBRATION PROCEDURES4

;' ORIFICE AND METER
1

Initial Check: A preliminary check is made of the following for,

*

proper operation before trial test: pump, pump oil, quick connects,

valves, manometers, dry test meter', thermometers, lights, electrical,

f check amphenol, variac, vacuum gauge, leakage at 27".
.

.

COVER OFF

PLUG IN POWER:
,.

Bottom light on, solenoid click.

PUMP OIL: Minimum level..

PUMP: Provides sufficient suction when in
operation.

O
QUICK CONNECTS: Proper locking operation. -

VALVES: Proper opening and closing.

MANOMETERS: Fluid level and zeroing.

DRY TEST METER: Thermometers (inlet, outlet) do not hang up.

THERMOMETERS: Calibrate to a known temperature.

.
LIGHTS: Turn fan, heater, probe on; turn fan off

and heater light also goes out. Turn ; fan

on and heater off. Lights should indicate-

position.

} ELECTRICAL CHECK AMPHENOL: Continuity check.

VARIAC: Connect neon bulb electrically to amphenol.

*

and turn variac up beyond 45 watching neon'
increase in brightness.

.! ' VACUUM GAGE: Turn selector valve (course) to "on"
l- position, fine adj . to fully open; insert

plug (plug input line); turn fine adj .
t until gage reads 27" and hold for 15-30
{, seconds, observe dry meter for movement,

check for leaks.

Introduction: You are now ready to follow calibration procedures.

AHO and Y can be obtained simultaneously. After warmup and wetting,

set wet meter at zero, start stop watch when dry meter reading is at

, a convenient position and record all information required on the,

A following page. When 10 CF have gone through the meter stop thew

1
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!|
|

d. Perform all calculations, fstop-watch and note dry meter for CF
,

2 and if readings are not within tolerance make adjustments as out-

lined.
.

TERMINOLOGY:
4

CFM Cubic foot / minute .

t
AH@ Orifice pressure differential in inches of water that

gives 0.75 CFM of air at 70 F and 29.92 in. Hg.
Y Dry meter differential (in. H O)p

P Barometric pressure (in. Hg.)3

CF Cubic feet (wet test meter),-

'

CF Cubic feet (dry test meter)d

T Temperature (wer test meter)

IT Input temperature (dry) Fd

OT " E" "E*#" "#" #Yd
7,
j Td "v9* (1Td + OTd)/2 F '

T Time (minutes)

WTM Wet test meter

"

Procedure: With the meter and pump enclosed and a wet test meter
'

attached (1 cubic foot ,er revolution), allow the equipment to warm
up and dry parts of WTM to become wetted (approximately 1/2 hour).
Level the box by turning the adjusting screw in the lower right front
corner. Then zero the manometer by placing the manometer switch in '

the up position and adjusting fluid level if necessary. After the

warmup period run a trial test at an orifice mtnometer setting of 2 in.
H O and CF of 10 to obtain AH3 and Y. See Fig. 1 for test set-up.2

,

4

4

7s

,,/ ,

i
2

f

i

_ _ _ _
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|

'
i

Step One:-

AH@ is calculated by using the formula: j,

2

(T + 460)t0.0634 (manometer orifice) y
0" "

Pb (OTd + 460) CF i
w i

,-

||

r A different factor is used for the manometer orifice for each

} successive AH set on the orifice manometer in accordance with the

following table: !

w Manometer
Orifice |

Set AH Factor ;

.5" H 0 .01585p
,

1 .0317 j

i 2 .0634
4 .1268 !

6 .1902 [
8 .2536 ;

.

If the value is not within 1.6 to 2.1 (1.84 nom. desired) the

orifice can be drilled in increments of 64ths 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:

CP Pb (Td avo. + 460)y
" ' + 460)CF

d b* * w

and is obtained during the trial run along with AH@.

i l
N

h 3

. - - - . . _ ._ .- _
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;

,

!

4
,

'l;

li

l The factor 0.147 is replaced in the formula as the AH is changed. ii
t!,

! The following table lists the factors to be used with the various AH
'

! settings. t

,:<

;t

Formula !I
f

!Set AH Factor

j. .5" H o .0368 .y

f 1 .0737 .!
!

; 2 0.147 ,|

f 4 0.294

6 0.431

1 - 8 0.588
3 :

$ !
.

i If the value is not within 0.99 and 1.01 (1.00 nom. desired) then
;

| adjustments must be made to the meter. If the unit is still under

warranty return to the factory, adjustments in the field will void the
J

| warranty. To adjust the meter, remove the four (4) screws on the top :("'g,

j of the meter, carefully remove the lid, and exposing the lever mech- ,

j 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 |
2 I

j decrease the value of Y and counterclc :kwise to increase the value of
.

Y. After making the adjustment replace the lid and screws and run i;

() another trial test.

:
$ I
1

:
;
1

i
.

;

i 1

i

s

;

j RW/1-7-75
i

i

j ( 4 (
;

'

> i

4 'I
i

,

. - - - - . , -,---_.-.-wn-.,, -, - -
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TOP OF ERY METER

.

i

~( |

i !
~

NUT "A" l

:
= ;i

,- J

]*|||g | | || | OUTLET |; INLET

V!O --

-
M

; ,

J
'

'

:

0
1

:

!
| WHEN REMOVING LID FOR ADJUSTMENT USE CAUTION IN REMOVING GASKET

SO IT DOES NOT BREAK. WHEN ADJUSTING NUTS HAVE STRING ATTACHED
O 1

; TO WRENCHES.

:
i

4

!
<

i

!(O |
'

,
-

4

'|: "
.

;
-

-

,
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!
:

TEST SET UP SCHEMATIC
i

;

!
,

W
,!

OTdIT [, d --

l *

|
- :

O\ !7
\iO /

MD :

) ;

[ PUMP|1

sD
|k WET TEST METER

WHEN PERFORMING VACUUM CHECK PUT PLUG (QUICK-CONNECT) ON INPUT |

SIDE OF PUMP

i
!

!

|

|
1

|

LO
FIG. 1

.



i

Sect 1.4
Page 8 of 11

/N Revison: Zero
Date: 1/65d<

4.0 RECORD KEEPING
i

|Record maintenance as per the formats shown in Section 2.0, are maintained i'

in the WHITE MESA AMBIENT ENVIRONMENTAL notebook maintained in the'

i

Environmental Office. A summary log is maintained of each monitoring run jresults 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:
4 1

4 2. Date and Sampler; !
|

f
. 3. Sampled Air Volume at standard conditions;

4. Sampled Water Volume at standard conditions;

5. Moisture Content; Volume Basis; I

6. Stack Gas Molecular Weight (wet basis);
i

j 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,

O<
Radium-226 and Lead-210.

The history log maintains a record summary for each stack of the following
<!ata :

1. Data Sampled; !

2. 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.
i

Data is calculated to give emission rates in pounds per hour for,

'

particulates and picoCuries per hour for radionuclides.

-26-.
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,

5.0 MONITORING LOCATION AND FRE0VENCY

During non-operational periods, monitoring is not done.

5.1 Yellow Cake Stacks
i

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 roof of the mainmill building.

Samples are analyzed for: Natural Uranium, Lead-210, Rac"um-226
Thorium-230 on a semi-annual basis and for Natural Uraniam on a , andquarterly basis,O

5.2 Crusher Stacks '

The crusher stacks are located at:

1. Ore Buying Station (3) and, I
'

2. Dre Hopper Feed (1)

O These stacks are accessible from stack platforms and are rampled on a
semi-annual basis during operations. Samples are analyzed for:
Natural Uranium, Lead-210, Radium-226, and Thorium-230.

6.0 ANALYSIS PROCEDURE

The lab analytical procedures 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, 1

and collection of condensate and rinse solutions for analysis.

All glassware is pre-rinsed with 0.lN nitric acid, and all solutions usedin impinger traps contain 0.lN nitric acid. 1

, .|

After sampling, the glassware cnd stainless steel units are rinsed with
0.1 nitric acid, with the rinse added to the condensate solutions.|

i glassware is then rinsed with isopropyl alcohol and stored. The
i

Samples submitted for analysis for each run are:

1.
Glassfiber filters, net gain weight determined at White Mesa;

2.
Condensate and rinse solutions (volumes of each determined atWhite Mesa);

I

,

-27-,
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6.0 ANALYSIS PROCEDURE (continued)
i

3. Glassfiber filter blank; and
i

j 4, 0.lN Nitric Acid blank.
1

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

i picoCuries. This value divided by the known sampled volume (dscfm) gives
the emission concentration in activity per standard air volume. This
value, in turn, multiplied by the known standard air volume stack

O emissions rate gives activity emission rates for that particular samplingperiod. '

7.0 QUALITY ASSURANCE TETHODOLOGY

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 aO periodic basis. Probe tips are protected by a protective cap while
not in use to protect accuracy determinations. l#uring transport of
equipment, all openings are sealed to prevent contamination.
Calculations utilized during runs to maintain isokinetic conditions

,are reviewed and dry run tested prior to the actual run. All '

containers and probes are washed prior to each usage.

O- 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 indicate mandatoryvoiding 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 not
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 listing 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.

-28-
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7.0 QUALITY ASSURANCE METHODOLOGY (continued)

Handling of filters is only done using tweezers.

7.4 Calculations
,

All 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.

.

I

:

i

*

.

|

,

;

}

,

1

O
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
I ENVIRONMENTAL |

ANALYTICAL BALANCES

1.0 EQUIPMENT

Equipment used is:

1. Sartorius Model 2432
Electronic Balance

bq 200 gram capacity
0.1 milligram sensitivity
Serial Number 2903004

2. 0HAUS Triple Beam Balance
2610 gram capacity
0.1 gram sensitivity

3. Standard Calibration Weights

O' 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

| O The procedures for using the analytical electronic balance are: 1

uJ

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. If scale
does not stop on zero, adjust with zero control knob (right side '

behind micrometer control knob).
1

4. Weighing an unknown:
1 Place object on pan with release lever in 0FF position. Ensure'

object does not touch sidewalls. Shut doors. Turn release
lever to "l/2" position. Dial in weights, starting with largestseries.

| 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" or down

-30-
|
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2.0 PROCEDURES FOR USE (continued)
; 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.

6. Make rll adjustments smoothly:'

Stop momentarily in " arrested" position before " full release."
If pan swings too much, arrest once more.

:

: 7. Never dial weights in full-release position.
: |

8. Clean chamber after use, using camel-hair brush and shut doors. )
9. When not in use, the release lever should be in 0FF position.

|; The procedures for using the triple beam balance are:
j

1. Place balance on level surf ace.

2. Clean scale surface.1

3. Check zero balance, adjust using zero adjust knob under
scale-head.

4. P1 ace unknown on scale-head.
,'

5. Adjust weights on triple arm until needle balances at,

'

zero.

6. Summate weight readings on all three scales to achieveQ total weight value. i

7. Return weights to zero position.

8. Store balance where it won't be damaged.
'

3.0 OUALITY CONTROL METHODOLOGY
,

;

The analytical balance is verified to be level and zerced prior to each
The balance is located on a heavy shockproof table anchored into a

-

use.
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 zerced before each usage and is
;

stored in a safe location.

wJ

-31-
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! WHITE MESA PROCEDURES MANUAL

j !
i

MONITORING GUIDELINES !
'

\

ENVIRONMENTAL
i

i SURFACE WATER HYDROLOGY
,

'

i 1.0 _ EQUIPMENT
i
.

; Equipment used for monitoring surface hydrology is:
i

; 1. Beckman Model 20 pH meter and probe;
.

!

i O .

2.
i vSI Medei 33 tempereture end conductivity meter end probe;

,

1 3. Linear polyethylene containers; iI,

4. Sample Bucket;
*

i 5.
,

! 142mm diameter filter holder; I
'

; 6. 0.45 micron membrane filters, Ii

! 7 0.8 micron glassfiber filters; and ,

1

j 8.
.

Masterflex Peristalic Portable Pump.
!.

; 2.0 MONITORING METHODOLOGY
i

,

2.1 Flov Measurement
I

No flow measurements are taken of the two drainage creeks:
,

j Canyon and Cottonwood Creek. Westwater
3
j 2.2 Water Quality
.

4

$

Westwater Canyon and Cottonwood Creek are monitored at two locationsi adjacent to the White Mesa Mill facility. Samples are obtained;
j quarterly using grab sampling. A five gallon sample is obtained,

following rinsing of the sample bucket several times in the monitored! stream.
i A liter unfiltered aliquot is obtained for total suspended

solids analysis. Specific conductivity, temperature and pH data isi
~

obtained in the field using procedures detailed in Section 2.4.
bucket contents are then well mixed as an aliquot is field pumped, by

The
i

the peristaltic pump, through a filtration unit containing a 340!
point five micron membrane filter, into new polyethylene containersj
for a soluble, or dissolved sample.

!O
4,
1 -32-
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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
'

I 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.

O
Soluble aliquots are preserved using nitric acid to adjust the sample
solution to a pH less than two and storage at feur degrees Celsius.

Samples are submitted to the analytical laboratory on a quarterlybasis for:

1. Total Suspended Solids;

p 2. Soluble: U-Natural, Thorium-230, Radium-226, Lead-210,1|G Polonium-210; and,

3. Suspended: U-Natural, Thorium-230, Radium-226, Lead-210,
Polonium-210.

Field data is obtained for:

O 1- Te Pereture. c

2. Specific Conductivity, p hos at 250C;

3. pH, at 250C;

4. Sample date;

5. Sampler ID; and,

6. Filtrate Volume.
.

!

Ov
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! 2.0 MONITORING METHODOLOGY (continued)
|
i Sample containers are labeled with:

1. Site ID: '

|
'

j 2. Date;
i

3. Field Data;
1

4. Filtration Specs; and !
E i

!5. Preservation Method. I!O 3.0 aEC0ao u EeING
i
j 3.1 Water Quality !

J :

j Radiological and chemical quality data is maintained in the
,

!

Hydrology-Stream notebook within the Environmental Office. Data is?
'

maintained in summary form listing:
, 1. Sample location, i

$
'

Ii 2. Sample date,
' !
:

) 3. Field pH,
,

; 4. Field temperature,

5. Field conductivity,

6. Total Suspended Solids concentration,
i
i 7. Soluble Radionuclide Concentrations *, and,4
4

J 8. Suspended Radionuclide Concentrations *.

*U-Nat., Thorium-230, Radium-226, Lead-210, Polonium-210.
.

} 4.0 MONITORING LOCATION AND FREQUENCY
3

1 The monitoring locations are shown on the monitoring topographic map.
| They are listed as:
i
i

1. Lower Cottonwood Creek, and
4

} 2. Lower Westwater Creek.
1

! Samples are obtained once per quarter; except when the creeks are dry.i

-34-,
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I 5.0 ANALYSIS PROCEDURE
i
j 5.1 Water Quality
i ;

: The laboratory analytical procedures utlized are presented in the |
| procedures manuals of the appropriate laboratory.
) ,

'

Ij Field procedures are discussed in subsection 2.0 of Section 2.1 and
!

; in Section 2.4.
1

Data is reviewed and graphed on a quarterly basis to observe i

; abnormalities.
i
a 6.0 OUALITY ASSUPANCE METHODOLOGY

i O 6.i weter ouelity

!
Monitoring of pH, temperature, and conductivity procedures is done4

j each quarter. Review of procedures involved with sample preservation
: is checked each quarter. Sample composition bottles are not re-used
j and sample contents are maintained in a locked cooler. All
i 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.
i
! v On a semi-annual basis, one site sample is split in the field and

. submitted as a blind duplicate for analytical and sample collection
j quality assurance. Deviations greater than ten percent result in
j review of procedures. ,

'

|O
l
i
e

;

$

i
! -

:

5

i

4

I
1
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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:

I1. 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;
1 5. Hand air vacuum pumps;
i

!
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. S0ILTEST, INC.
Model DR-760A
800 ft. capability

O
-36-
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2.0 MONITORING METHODOLOGY

2.1 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 casing until the electrical sensor contact shows that
a conductive liquid has been reached. Distance from the point where
the electrical wire touches the top of 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

O 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.

2.2 Groundwater quality is monitored on a quarterly basis by pumping a
minimum of two casing volumes 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 all field probes with distilled water.
3

i2. Rinse new filter with distilled water.
|

3. Rinse sample containers with distilled water.

4. Rinse graduated cylinders.
i

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,

l

O
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2.0'_ MONITORING METHODOLOGY (continued),

,

a 7. Rinse lid of sample container with filtered stream and
tighten onto sample container.

J 8. Identify and label sample container; include:

A. Site - well ID;
;

i B. Date;
1

j C. Temperature of original sample;
a

! D. pH of original sample;
; E. Conductivity of original sample;
|
j F. Preservation Method
,

i 9. Preserva the sample in the field using the appropriate
] chemical or physical preservation method.

! 10.
i P 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 withthe site I.D., Date, and volume filtered.

l_ Upon return to the office, the samples are stored in a locked cooler !at 40 C until transferred to the Analytical Laboratory.
i,

; A Field data is transcribed onto computer data worksheets and are held
i U in this form until the analytical laboratory data becomes available,
i When such data is available, the data is then entered onto the work
j sheets and typed into the computer record. The worksheets and

analytical sheets are filed as reference material.s

. The following is the analytical data to be requested on the well
i samples.
! |

1
:
i

1

i

i O
. -38-
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i
CHEMICAL PARAMETER MONITORING SCHEDULE !

OPERATIONAL PHASE GROUNDWATER PROGRAM
4

I
; Quarterly Sampling Annual Sampling ** !

,

1

Indicator Paramtters: pH (F,L),

Specific Conductance (F.L) i

i pH (F,L) Temperature (F) ii Specific Conductance (F,L) TotalDissolvedSolids(L) '

{ Temperature (F) Alka.inity (F,L)
| Sulfate (L) Bicarbonate / Carbonate (L)

Chloride (L)) Sulfate (L)
<

| U-Natural (L Chloride (L)1 Thorium-230 (L) Ammonia (L)) Radium-226 (L) Phosphate (L) !

,

] Pb-210 (L) Aluminum (L) i
; Po-210 (L) Arsenic (L) t

)
Cadmium (L)1 Accuracy Assessment Parameters * Calcium (L)j
Chromium (L)i Calcium (L) Copper (L)

Magnesium (L) Lead (L)i Potassium (L) Magnesium (L)
1 Bicarbonate / Carbonate (F,L) Manganese (L)
{ Sodium (L) Mercury (L):

Total Dissolved Solids (L) Molybdenum (L)
] Potassium (L)
i Selenium (L)

Sodium (L)I (') Vanadium (L){ v
Zinc (L)'

i Gross Alpha (L)
1

; Gross Beta (L) !

Uranium-Nat.(L)'
:
4 Radium-226 (L)

Thorium-230(L)-

) Lead-210 (L) ;

Polonium-210 (L)
'

i
; Note: F = Parameter measured in field ~

j L = Parameter measured in laboratory
!

! All radionuclides and metals are analyzed for dissolved concentrationsonly.
'
!

First and Third Quartersi
*

j ** First Quarter
,

}
!

Heavy metal and radionuclide samples are preserved by filtration,
adjustment of pH to less than two with nitric acid, and storage at 40C.

i

{
Ammonia samples are preserved by filtration, adjustment of pH to less than
two with sulfuric acid, and storage at 40C. Other samples are preserved) at 40C.

; -39-
i
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2.0 MONITORING METHODOLOGY (continued)

$ Samples are cataloged at White Mesa and sent to the Analytical
Laboratory with the app.opriate Certificate of Analysis sheets:

+

attached. Samples are transmitted by locked and sealed containers by
postal contract services. Copies of Certificate of Analysis sheets

i are returned to White Mesa showing date of receipt by the Laboratory.i
!

Bottles utilized are of linear polyethylene and consist per samplesite of:
i

1. Two gallons - Radionuclides;4

)

] 2. Two liters - metals;
!
; 3. One liter -- ammonia; and,
! 4. One liter -- T.D.S., CL, 50 , Ca, C0 , HCO . K.! 4 3 3Alkalinity, and Na.
;

{ 3.0 CALIBRATION
'

; 3.1 Phreatic Measurements
1
:

Equipment used in phreatic measurements are checked for calibration
{ quarterly.

j 3.2 Water Quality

j
Probe and meter equipment including temperature, pH, and conductivity
are calibrated at each use. Calibration logs are not maintained.

| 4.0 RECORD KEEPING
,

'
; Summarized dai.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 typedi

into a computer file. Certificates of Analysis and computer work sheetsi
are then maintained as a backup file with the main working file being onj the computer system.

.

1

Data includes well, I.D., sample date, well phreatic elevations, field -1

j analytical data, and all assay data.
I
;

l

i
.

8

j
l

4
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5.0 MONITORING LOCATION AND FREQUENCY \
'

!Monitor wells are monitored quarterly for phreatic elevation, radionuclide
and chemical quality. The active monitor wells are identified as: I3, 4, 5, 11, 12, 13, 1, 2,and the culinary water well. Refer to~the
environmental monitoring topographic map for the well locations.

6.0 ANALYSIS PROCEDURE

The laboratory analytical procedures utilized are as presented in theAnalytical Procedure Manual. :

O Field data analytical procedures are as per Section 2.4 of this manual
.

7.0 QUALITY ASSURANCE METHODOLOGY

7.1 Well Contamination

Well contamination, from external surf ace factors, is controlled by
surface .section of the drill holinstallation of a cap over the surface casing and cementing off the
steel with a lockable cap cover.e. Wells have surface casing of mild

O access to the key series locking the wells. Environmental Staff have the sole

Subsurface well stagnation, for pumped wells, is reduced by pumping
tne wells until temperature, pH, and conductivity levels of water
drawn into the well and sampled. samples become consistent, verifying that aquifer zone water is being

7.2 Phreatic Elevations

Monitoring of phreatic elevations is controlled by usage of a field
log book so that the technician can refer to previous field data incase of an abnormal reading wnile at the site.
book serves as a check for numerical transposition of calculatedAlso, the field logelevations.

7.3 Water Quality

Quality assurance of water quality in field sample analysis,

described in Sections 2.2 and 2.4 which comply with EPA and Umetcohandling, and preservation is maintained by following procedures as
,

j

Minerals standards.
i

Observation of technician performance is1

monitored on a periodic basis to ensure compliance with standards.:

Blind duplicates of at least one well per quarter are submitted toj

the analytical laboratory to monitor field and laboratory quality{ assurance performance.
analytical and field procedure review. Deviations exceeding ten percent result in

i

!O
,

-41-
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WHITE MESA PROCEDURES MANUAL i
:

f
MONITORING GUIDELINES

ENVIRONMENTAL MONITORING

CULINARY SUPPLY

1.0 EQUIPMENT

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.
{O zero point four five micron Geimen membrene fiiters are used for
!filtration.
,

,

2.0 MONITORING METHODOLOGY
t

2.1 Quantity
1

Quantity 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
idial reads units of gallons. The last digit on the digital readout
!is hundreds of gallons.
i

Readings are taken the last day of each ween and recorded in the
Domestic Water record notebook. Values are used by the State

i

,

Engineer's Office as part of an annual survey.
|

| 2.2 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 sampled
fecal coliform sample to the Utah Department of Health Branch
Laboratory on a monthly 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.

O
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3.0 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
t

the calibration solution pH as described in the Beckman pH equipment
manual and in section 2.4 of this manual.

;

4.0 RECORD KEEPING
,

Records are maintained in a Domestic Water Data flotebook covering data
summary and is maintained in the Environmental Office at White Mesa.

Recorded data, in summary form, includes:

O 1. Sample Period:

2. Sample Type;

3. Weekly Consumption; '

4. Fecal Ccliform, Count; and
'

5. pH Range.

O 5.0 l'ONITORItJG LOCATIO!! AND FPE0VENCY !

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.

:O Weter quentity reedings ere obteined weekiy et tne weilheed by the ;
Environmental staff. 1

|

|
Analysis of pH values is by direct readout from a Beckman Model 20 pHmeter.

The analytical procedures utilized are as presented in Section 2.4.
Results are reported in final concentration format to White Mesa.

7.0 OVALITY 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. '

O
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7.0 QUALITY ASSUPAHCE 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.

7.2 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. )

7' Chemical Quality Monitoring

analysis 1:nmediately follows sample collection. Residual chlorine !

O .oncentrations are determined using chlorine comparator.

O

O

r
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WHITE MESA PROCEDURES MANUAL
MONITORING GUIDELINES

; ENVIRONMENTAL

TEMPERATURE AND CONDUCTIVITY
MEASUREMENTS

,

1.0 EQUIPMENT

Equipment used is:

1. Yellow Springs Model 33
S-C-T Meier with ten foot probe system

O 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.

I

2.0 PROCEDURES FOR USE

The procedures for using the temperature and conductivity meter are:
! 1. Ensure probe is connected to meter. I

!
2. Switch mode control to off. Use meter screw to adjust meter'

needle to 0, if necessary.
,

3. Switch mode to red line. Use red line control to adjust meter
needle to red line.

|,

(d~)
4. TEMPERATURE: Switch mode to temperature; read meter when needleis steady.

5. CONDUCTIVITY: Read temperature; set OC control to indicated'

temperature. Switch mode to appropriate conductivity scale for !

on-scale meter readings. Read meter and multiply reading byscale.
4

6. Replace batteries when Step 3 cannot be accomplished. Use
Eveready E95 (or equivalent) alkaline battery.

7. Clean probe tip in distilled water prior to use.

8. Allow needle to stabilize prior to reading values.
9. When reading conductivity when temperature adjusted as per

above, conductivity reading is mhos/cm at 250C.

O
-45-
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3.0 OVALITY 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.(OC) Conductivity (pmhos)

A 0.1 7.4365 g KCL /1 0 7,138
at 20 OC 18 11,167

25 12,856

O 8 0.01 0.7440 9 KCL /1 0 773
at 20 OC 18 1,220

-

25 1,408

C 0.001 Dilute 100 mL of B
to 1 liter at 200C 25 147

Calculate the cell constant as follows:

K1+K2L=v' 1,000,000 + KX

Where:

L = Cell constant
K1 = Conductiviity, in mhos/cm, of KCL solution at the,

f_) temperature of measurementV
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.

-46-
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL '

;1H METERS '

l.0 EQUIPMENT !

Equipment used in the White Mesa Environmental Lab and in the field to
imonitor pH is:
,

1. Beckman Model 20 pH meter;

O 2. Beckmen oei riiied Combinet4en Eiectrode; rutere 11; >

f

3. Beckman pH 1.0 buffer solution, chloride buffer;

4. Beckman pH 7.0 buffer solution, phosphate buffer; I
t5. B.A.R. pH 10.0 buffer solution, borate buffer:

6. pH combination electrode filling soletion: 2M KCL, Sat. AgCL; i

7. Magnetic stir rods and stirrer - lab usage

8. 250 mL glass beakers - lab usage;
t9. 250 nt. plastic beakers - field usage; and, f,

!

Q 10. Deionized distilled water.
;

2.0 pH ANALYSIS i

i

| Procedures for pH analysis are as follows
i

'

l. Field - Perform battery check on Model 20 meter; '

2. Inspect pH probe for cracks.

3. 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.

.

; O
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2.0 pH ANALYSIS (continued) G) !
,

Field Buffer solution can be swirled using hand motion. B j
--

! Response may take time. Cold temperature of air R !

will affect meter electronics. Keep meter warm. * |If slope correction falls below 95 percent,,

{
e

| relocate meter to a warmer environment. ' !

4. Rinse probe with distilled water and dry with a clean tissue, e WI

5. Put probe in another solution containing either buffer solution i" i
of one or ten--depending upon estimated sample pH value. 00H- '

Response time varies. Me

O
!

6. niio meter to stenderdize to buffer soiutioa. r c t:

7. Rinse probe with distilled water and dry.
{

>iw**

8. Put probe in sample stream, let meter stabilize, and read pH TN 3 i
level, nearest 0.1 pH. Meter compensates for temperature of U''M
solution.

9. Remove probe, rinse with distilled water and dry between samplesP2

10. Do not put used buffer solution back into supply bottle; discardi

3.0 QUALITY ASSURANCE
i

The following of the above analysis procedure and usage of standard 31
equipment will give accurate and repeatable results in pH ' analysis, cc
Technician performance is periodically reviewed by supervisor, e

.

c
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WHITE MESA PROCEDURES MANUAL

.

j MONITORING GUIDELIt!ES
.

EllVIR0t! MENTAL
t

TAILING STABILITY
INSPECTION PROGRAM

] 1.0 SUMMARY

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 operations. Items of inspection !O ead Procedures are divided 4ato orouPs accordias to 4 aspect 4oa treaueacy,

] as follows:
L

j 1. Daily '

i 2. Weekly -

i 3. Monthly
4. Quarterly

j 5. Yearly
.

( .

1

3 Changes in inspection frequency 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 !
t

; man-caused events. Each of the inspection item groups is described below.
4 2.0 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 recorNd. This involves visual

i

i

2 inspection of the following: I

!4

; 1. Tailings slurry transport system (from the mill to Cell 2 or ,

Cell 3)
.

2. Tailings Cell 2
,

i 3. Tailings Cell 3
-

1

4 Evaporation Cell 1-I

5. Dike structures including Dike 1-I,1A-I, 2, and 3
' 6. Cell 2 sump and drain structure and associated drain system
,

7. Cell 3 sump and drain structure and associated drain system.

-49-
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; 2.0 DAILY INSPECTION (continued)

1 The inspection checklist presented in Table lA will be used as a guide toj what conditions are of potential concern, and also to provide a place to
; record observations of potential concern. For all inspection items, the
j inspector is required to record whether that item appears to be performingd

properly (0.K. column of checklist is checked) or that conditions of
potential concern have been observed with that item (observations are4

; recorded and the action required column of checklist is checked). If
conditions of potential concern are observed, then some further action is4

; required by the inspector. The specific action required is indicated in
. Table 1B. Table 1B indicates that one of three levels of action may be
! required based on three types of observations:

Key No. Observation Type Required Action
3

j 1 Emergency Indicator Notify plant superintendent,q

i environmental coordinator, and
engineer

2 Warning Indicator Record all data, notify
environmental coordinatorj immediately

)

3 Clues to Distress
j Record all data, notify

environmental coordinator at
earliest convenience.

In addition to the completion of the daily inspection checklist and.

8

concurrently with the daily inspection, certain items of operating data
f Q will be recorded by inspection personnel. These items will be recorded on1

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

;

i
form presented in Table 2, and include:

2

1. Pond elevations in Cell 1-I, Cell 2, and Cell 3 (record weekly)
2. Location of clurry discharge within the active cell (record

3 daily)
!

! 3. Flow and line pressure for the active tailings slurry line
.

! (record daily)
; 4. Flow in the active cell sunp and drain line (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
! O periodically of all operating facilities for reference when questions(./ about observations and previous conditions arise.,

-50-,
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3.0 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 slurrypipeline condition. ,

'

2. 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 ietspected 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 locations which must be checked include bends, '

slope changes, valves, and junctions which are critical with respect tothe stability of the dike. i

The exact locations to be checked will be
established by the environmental coordinator, depending on the location i

O 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 willi be inspected for volume of storage and general condition.Q of these structures will be recorded in Table 3.

The condition

4.0 OUARTERLY INSPECTION

Items requiring quarterly inspection and/or measurement include:
|

| 1. Inspection of Cells 1-I, 2, and 3 emergency spillways.
2. Review of maintenance and operational procedures.

3. Inspection for Post-Construction Changes outside of immediatedisposal area.

All items inspected on a monthly basis will be included in the quarterly
Iinspection. The results of the quarterly inspection will be recorded inTable 4.
'

. The emergency spillways for Cell 1-I, 2, and 3 will be examined to detect
any changes in the structures. The Safety Dike will be inspected in the

-51-
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4.0 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 I

changes in site conditions not due to tailings disposal operations.
|

A summary of observations and recommended actions (if any) for each of the I

above quarterly inspection items will be prepared for the records by
inspection personnel. I

5.0 YEARLY INSPECTIONO
Yearly inspection involves survey measurement of Dikes 1-I, l A-I, 2, and 3

jconfiguration.

The dike crest and slope alignment and elevations will be surveyed to Idetect movements which are not observable by visual inspection. Survey
measurements will be made at selected sections of Dikes 1-1, l A-1, 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 byO the environmental coordinator.

Results of the survey work will be submitted to the environnental
coordinator for review and placed in the inspection record files.

6.0 TECHNICAL EVALUATION AND INSPECTION REPORT

O A technical eveiuetion of insPectioa observetiens wiii be Performed ea en
annual basis, or at times when it is neederi 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 lists these changes and/or significant observations 1

I

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 report. The summary will simply consist of a
collection of the data :,heets used in the weekly, monthly, and quarterlyinspections.

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.

O
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TABLE 1.A
4

UMETCO MINERALS CORPORATION '

IntITE MESA
;

DAILY INSPECTION DATA
I
'

Date:
<

Inspector:

Inspection Condition of Observations of ActionItems 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 Erosion,floist
Areas, Areas of Seepage Outbreak

- Crest Cracks, Subsidence, Severe Erosion

CELL 2 DRAIN - Drain Access and Sump Blockage, Damage
SYSTEM Sump Barge-

- Pipeline to Cell Leaks, Blocks, Damage
1-1 '

.

Note: If conditions of potential concern are observed, action is required. See Table entitled " Daily InspectionChecklist.",

1

1

i
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UMETCO MINERALS CORPORATION
WHITE MESA

DAILY INSPECTION DATA (continued)

Date:
Inspector:

Inspection Condition of Observations of Action i

Items Potential Concern 0.K. Potential Concern Required

EVAPORATION - Water Level Greater than Operating Level,
CELL l-I Large Change Since Previous

Inspection

- Liner and Cover Erosion of Cover, Exposure of
Liner

b
' DIKE l-I Slopes Sloughs or Sliding, Cracks, Bulges,-

Subsidence, Severe Erosion, Moist
Areas, Areas of Seepage Outbreak

Crest Cracks, Subsidence, Severe Erosion-

DIKE 1A-I - Slopes Sloughs or Sliding, Cracks, Bulges,
Subsidence, Severe Erosion, Moist-

Areas, Areas of Seepage Outbreak

- Crest Cracks, Subsidence, Severe Erosion

Active Cell Slurry Pipeline Flow Rate gpm

Active Cell Slurry Pipeline Pressures: Point 1 psig
Point 2 psig
Point 3 - psig

,

; Active Cell Slurry Pipeline Discharge Point

- _ _ _ _ _ _ _ _ - - _ _ _ , _ _ _ _ . . - . - - - . . _ . - - -_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _
-
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o 9E 1.B o O
TA !

UMETC0 MINERALS CORPORATION f
WHITE MESA '

DAILY INSPECTION CHECKLIST
m

OBSERVATION OF U S
POTENTIAL CONCERN ,E'

"
,

6 *m e
8Se b h t

is s8%E 8 8u .Sm
E M a 8 3 .0 ; 8 % 2"m
* i E a -' - M E 8 % 3 8: A >

e a88% b % d '' 8 e mG&.u
; & a. 2 m 8&m ES3*Oe *w e
E is 2 % 8 8 * h. o E' s' .8 8 a * E' * aINSPECTION ITEM g3gggo 3o 3yyyyg3gyo

Cell 2 Pipeline at Dike 1 2 3 2 1 3 2 3
Tailings Pipeline at Other Locations 2 2 3 3 1 3 2 3
Slurry Pipeline Joints -2 3 3 1 3 - -
Transport Pipeline Supports - - 3 - - - - 3
System Valves - 2 3 - 1 - - -i

_ $. Point of Discharge - - 3 - 1 - - 2
4

Tailings Pond Level 2 -----

Cell 2 Beach 3 3 3 - -

Cell Edge 2 3 2 - -
Liner and Cover 2 3 2 3 3

Dikes 1-I, Upstream Slope 1 3 2 2 1 - -

lA-I, 2, 3 Downstream Slope 1 3 2 2 1 2 2
Crest 1 3 2 2 1 - -

Cell 2 Drain Sump 2 2
: System Pipeline 2 2 2

Key No. Type of Observation

; 1 Emergency Indicator Notify Plant Superintendent and environmental
coordinator immediately.

2 Warning Indicator Record all data, notify environmental coordinator,

immediately
! 3 Distress Indicator Record all data, notify environmental coordinator at

earliest convenience.

.. _. _ . .. . . . - .
.
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TABLE 2.0,

UMETC0 MINERALS CORPORATION

Os
'

WHITE MESA i
TAILING SYSTEM '

WEEKLY INSPECTION REPORT
I

!

Week of Week of Week of Week of Week of I

t

i Pond Elevations Cell 1

(0.1 feet elev.) Cell 2 1
4

Cell 3

Mean Slurry Flow (gnm'-
i

O Meen Return Sumn Fio 4nm>

Mean Drain Flow (gpm)1

1

;

Underdrain phreatic Levels

(Ft.) Cell 1,

; Cell 2

Cell 3 | | |

I
I

; REMARKS
|O.

.

d

. .

. ,

a.

; -56-
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|TABLE 3.0 '

:

VMETCO MINERALS CORPORATION
WHITE MESA-

lv MONTHLY INSPECTION DATA
..

Date:
Inspector:

I.

1. SLURRY PIPELINE

Equipment Used:
|

Equipment Operator: '

j Location Inspected:
General Pipeline Condition:

' Results (thickness, etc.):
|
,

Action Required:
location Inspected:,

General Pipeline Condition:

Results(thickness,etc.): '

Action Required:

(If more than two pipeline areas are inspected, use additional forms).
4

s

; 2. SURFACE WATER CONTROL STRUCTURES:

Diversion Ditch 1 Condition:-

O

Diversion Ditch 2 Condition:

Diversion Ditch 3 Condition:
>

"
.

-

Mill and Facilities Area Sedimentation Pond Conditions:
$

Remarks:

/N

-57-
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TABLE 4.0
('''g
V UMETCO MINERALS CORPORATION

WHITE MESA !.

QUARTERLY INSPECTION DATA;

1,

i
I

Date: I

Inspector:

1 Emergency Spillways: |
'

: Cell 1-I Condition:
,

Cell 2 Condition:
() !

Cell 3 Condition:4

; Action Required:

2. General Area Inspection:

Condition / Observations:
,

i

Action Required:,

{''/) i

x-- REMARKS: I

i

1

i O
<

a

,

;

,

75,

-58-
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Sect 3.2,o
Page 1 of _ 1) Revison: Zero

!
Date: 1/85

W
. _HITE 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 ofliner protection from solar deterioration.

During operating periods
(q assigned inspection perso,nnel.the sump and drain structure is monitored daily by!

determine presence of liquids. On a weekly basis, underdrains are observed to
')

If liquids are present, the underdrain is
pumped or bailed, to determine volume, and an analysis of the liquid content'

is completed. The samples are analyzed for: s i

1. U-Natural, total;
I

2. Vanadium. total;

3.
O Molybdenum, total;'

\g 4. Sulfates, total;
5. Chlorides, total; and,

!6. pH.

f]
i

minimize precipitation entrapment. Surface access points to the underdrains will remain capped between checks to

Analytical data is reviewed to determine if seepage is due to dire t
>

of tailing liquor.
c migration

The inspection personnel consists of the Environmental Coordinator
,

Safety Officer, or their designees. , Radiation
is the responsibility of the Environmental CoordinatorTailing stability monitoring and analysis
referenced document: Adherence to the
1982, D'Appolonia, Energy Fuels Nuclear, Inc. will be maintained" Tailing Management System; Monitoring Plan", February

.

|
!

,

.

u
-59-
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Sect 4.1-4.3p Page 1 of 5( ') Revison: Zero
Date: 1/85

1
.

WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES

ENVIRONMENTAL

EXTERNAL GAMMA,

SURFACE S0ll, AND VEGETATION

1.0 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.

2.0 MONITORING METHODOLOGY

2.1 Surface Soils

(O Surface soils are sampled at the five air monitoring sites.j
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 excavatedQ 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 followinganalysis on a dry basis:

1. Natural Uranium; and,

2. Radium-226;

Results are reported as micro Curies per gram.

O
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Sect. 4.1-4.3
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Page 2 of 5:
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Date: 1/85

2.0 MONITORING METHODOLOGY (continued)

2.2 Vegetation i<

'

Forage vegetables are sampled per growing season at three locations,
-

northeast, northwest, and southwest of the mill, where such
vegetation may exist.

i

Vegetation is clipped at edible or ground plane elevations and |
j itemized as to species and location sampled. Samples are enclosed in

!e

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
O 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.

t

Results are reported as micro Curies per kilogram on wet basis,
i

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
O. with TLD's are received the first of each quarter from Eberline and

exchanged with those in the field. A background TLD is stored in a
lead-lined 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

Surf ace soil record keeping consists of:

1. Soil type, (clay, sand, silt, gravel);
-61-
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Sect 4.1-4.3
[~ Page 3 of 5( Revison: Zero

Date: 1/85

4.0 RECORD KEEPING (continued)

2. Date sampled;
!

3. Location sampled;
a

4. Technician initials; and,

5. Radionuclide analysis.

Records are maintained in the 40 CFR 190 data notebook maintained at
4

the Environmental Office.1

:

4.2 Vegetation

Data maintained in record form for vegetation analysis includes:
1. Sample date;

1
1

2. Species identification; l

i

3. Sample location;4

; 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.
1

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

Surf ace soil sampling occurs during March of each year at the ambient
air sampling sites (BHV-1 to BHV-5).p

N~
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j 5.0 MONITORING LOCATION AND FREQUENCY (continued)
:

5.2 Vegetation

! Vegetation samples are obtained during each growing season and are
divided between forage and direct human food consumption species.;

4

Forage species are collected at or near the following sites:
.

j 1. BHV-1 - near meteorological station;

2. BHV-1 - west (1/2 mile) of meteorological station; and,,

i
; 3. BHV-4 - ambient particulate monitoring station (southwest ofj mill );

; O 5.3 Externel Gemm
l

'

External gamma measurements are taken over a quarterly interval for
;

,

the twelve months of the year at all ambient air particulate j.

j monitoring sites. ;

!
'

6.0 ANALYSIS PROCEDURE

l The laboratory analytical procedures utilized are as presented in the
appropriate Laboratory Analytical Procedure Manual except for external.

i gamma which is done by Eberline, Inc.
1

; 7.0 OUALITY ASSURANCE METHODOLOGY
l

7.1 Surface Soils
s
; A Surface soil samples are obtained from a known surface area by using; V

a standard template. Maintaining one centimeter depth 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, locked containers accompanied by Certificate of:

{ Analysis sheets.
* 7.2 Vegetation ~

Vegetation sagles are stored in plastic bags and weighed upon return
<

"

to the laboratory. 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 analyticallaboratory. Certificate of Analysis sheets include wet basis weights!,

and accompany samples to the laboratory. Sample sizes are at leasttwo kilograms each.

4
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7.0 QUALITY ASSURANCE METHODOLOGY (continued)

7.3 External Gamma !

Quality assurance for external gamma measurements consist of:

1. Monitoring the containers once per week to document that
TLD's are still there; ,

2. Checking the containers to insure Eberline enclosed chips;

3. Changing containers one by one to insure same numbered
container is at same site;

O 4 insuring ei, conte 4ners ere gresent wnen receiving or :shipping to Eberline; and,

5. Review of Eberline data for consistency and data !
transposition.

,

O
,

,

O !
;
,

O -

i
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5.0 ADMINISTRATIVE CONTROL - ALARA
<
,
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WHITE MESA PROCEDURES MANUAL

MONITORING GUIDELINES
ENVIRONMENTAL

RADIOLOGICAL
AUDIT PROGRXFI

1.0 FREQUENCY

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. ;

2.0 PURPOSE
i

The purpose of the audit is to administer the environmental monitoring j
program to maintain cc-Aitions as low as reasonably achievable through

iadministrative 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.

j
3.0 REPORT

The audit committee revieus and documents in a semi-annual report the ;
following items:

|
1. Documented inspection reports,

2. Environmental radiological effluent and monitoring data,O $ac1udia9 ouai4tr ^ssure"ce data. aad <

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.

O
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