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61.92 Standard.

WHC-EP-0547
T PLANT COMPARISON WITH 40 CFR 61, SUBPART H, AND
OTHER REFERENCED GUIDELINES FOR STACK 291-T-1

40 CFR 61, SUBPART H, NATIONAL EMISS. INDARDS FOR
EMISSIONS OF RADIONUCLIDES OTHER IHAN RADON.
FROM U.S. DEPARTMENT OF ENERGY FACILITIES

Emissions of radionuclides to the ambient air from Department of Energy facilities shall

not exceed those amounts that would cause any member of the public to receive in any year an effective dose
equivalent of 10 mrem/yr.

Dose calculations for atmospheric radionuclide releases from the
Hanford Site for calendar year (CY) 1990 were performed by Pacific
Northwest Laboratorv (PNL) using the approved U.S. Environmental
Protection Agency (-.'A) CAP-88 computer model. Emissions from
discharge points in the Hanford Site 100, 200, 300, 400, and 600
areas were calculated based on results of analyses of periodic
sampling conducted at the discharge points. These calculated
emissions were provided for inclusion in the CAP-88 model by area
and by individual facility for those facilities having the
potential to contribute more than 10% of the Hanford Site total or
to result in an impact of greater than 0.1 mrem per year to the
maximally exposed individual (MEI). Also included in the
assessment of offsite dose modeling are the measured radioactive
emissions from all Hanford Site stacks that have routine
monitoring performed. Record sampling systems have been installed
on all stacks and vents that use exhaust fans to discharge air
that may potentially carry airborne radioactivity. Estimation of
activity from ingrowth of long-lived radioactive progeny is not
included in the CAP-88 model; therefore, the Hanford Site GENII
code (Napier et al. 1988) was used to supplement the CAP-88 dose
calculations. When the dose to the MEI located in the Ringold
area was calculated, the effective dose equivalent from combined
Hanford Site radioactive airborne emissions was shown to be

- 9.3E-03 mrem. This value was reported in the annual air emissions

report prepared for the Hanford Site (RL 1991).

Emission monitoring and test procedu

(a) To determine compliance, radionuclide emissions shall be determined and effective dose equivalent
values calculated suing EPA approved sampling procedures, computer models CAP-88 or AIRDOS-PC, or
other procedures for which EPA has granted prior approval.

Dose calculations for atmospheric radionuclide releases from the
Hanford Site for CY 1990 were performed by PNL using the approved
EPA CAP-88 computer model. Emissions from discharge points in the
Hanford Site 100, 200, 300, 400, and 600 areas were calculated
based on results of analyses of periodic sampling conducted at the
discharge points. These calculated emissions were provided for
inclusion in the CAP-88 model by area and by individual facility
for those facilities having the potential to contribute more than
10% of the Hanford Site total or to result in an impact of greater
than 0.1 mrem per year to the MIE. Estimation of activity from
ingrowth of long-lived radioactive progeny is not included in the
CAP-88 model; therefore, the Hanford Site GENII code (Napier et
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al. 1988) was used to supplement the CAP-88 dose calculations.
When the dose to the maximally exposed individual located in the
Ringold area was calculated, the effective dose equivalent from
combined Hanford Site radioactive airborne emissions was shown to
be 9.3E-03 mrem. This value was reported in the annual air
emissions report prepared for the Hanford Site (RL 1991).

) Stacks shall be measured in accordance with the following requirements or other procedures for which
EPA has granted prior approval:

(&)

Effluent flow rate measurements shall be made using the following:

(4D} Reference Method 2 of Appendix A to part 60 for large stacks.

Documentation: Drawings H-2-93415, 291-T-1 Stack Monitor
Installation and BPF-70174, Concrete Stacks, The Rust
Engineering Company (WHC 1992a; Rust 1992).

Explanatory Remarks: The stack is 200 ft high with an
inside base diameter of 7 ft. The stack tapers to an
inside diameter of 5 ft at the top. The sample site is
located at the 50-ft level of the stack. The sample site
is located 40 ft downstream (or 6.6 average duct
diameters) from the last disturbance.

(ii) Reference Method 2A of Appendix A to part 60 for small stacks.
iii Frequency of measurements shall depend upon the variability of the effluent flow

rate. For variable flow rates, continuous or frequent flow rate measurements
shall be made. For relatively constant flow rates only perioedic measurements
are necessary.

The flowrate is relatively constant and periodically
measured.

Radionuclides shall be directly monitored or extracted, collected and measured using the
following:

) Reference hod 1 of Appendix A t shall u to select monitoring or
. ing sites.

See Method 1 Section.

(ii) The effluent stream shall be directly monitored continuously with an in- line
detector or representative samples of the effluent stream shall be withdrawn -
continuously from the sampling site following the guidance of ANSI N13.1-1969
(including Appendix A of ANSI N13.1).

See ANSI N13.1-1969 Section (ANSI 1969). ;

When impractical to measure as in (b)(1) or to monitor or sample as in (b)(2), see this
section for further requirements.

The RL has requested that the existing measurement system be
approved as an alternative system instead of verbatim compliance.
The additional requirements of this section are being met in part
by this assessment.

Measurements shall be made at all release points which have a potential to
discharge radionuclides into the air in quantities which could cause an
effective dose equivalent (EDE) in excess of 1% of the standard. All
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radionuclides which could contribute greater than 10% of the EDE shall be
measured. For other release points with potential to release radionuclides,
periodic confirmatory measurements shall be made.

Discharge points emitting airborne effluents having the potential
to contain radionuclides in concentrations 10% of the Derived
Concentration Guide Public Values (DCG-Public Value) given in DOE
Order 5400.5, Radiation Protection of the Public and the
Environment, Figure III-1, are sampled periodically (DOE 1990).
For discharge points_with average flowrates greater than 280 cubic
meters per minute (m’/min), analyses for specific radionuclides
are required when the total concentrations of alpha-emitting or
beta-emitting radionuclides exceed 10% of the DCG-Public Value for
the most restrictive radionuclide not known to be absent from the
stream. For discharge points with average flowrates less than

280 m /m1n analyses for specific radionuclides are required when
the total concentrations of alpha-emitting or beta-emitting
radionuclides exceed 50% of the DCG-Public Value for the most
restrictive radionuclide not known to be absent from the stream.

The chemical forms of radionuclides emitted determine the sampling
media used. Particulates are sampled using fiber filters,
volatile gases are collected on charcoal absorber or silver
reactor media, tritium is collected in silica gel media, and '“C
is collected in charcoal cartridge media. Results of Hanford Site
laboratory sample analyses are combined with discharge point
average flowrate and operating schedule data to derive total
emissions for each discharge point at the Hanford Site. These
data were reported in the annual air emissions report for CY 1990
(RL 1991) prepared in compliance with 40 CFR 61.94(b) (EPA 1989b).

(ii) In evaluating the potential of a release point to discharge radionuclides into
the air for the purposes of this section, the estimated rad release rates shall
be based on the discharge of the effluent stream that would result if all
pollution control equipment did not exist, but the facility operations were
otherwise normal.

0ffsite dose calculations were performed on all stacks (registered
with the Washington Department of Health under Permit FF-01)
without pollution control equipment and using the PNL unit dose
./ . A to . 'en H__‘ord Site stacks e: ‘leded the
0.1 mrem criterion and will require continuous monitoring in
accordance with provisions of 40 (... 61.93(b).

Environmental measurements of rad air concentrations at critical receptor locations may be
used instead of air dispersion calculations if:

) Air at point of measurement shall be continuously sampled.
Major contributing radionuclides to the EDE must be collected and measured.

iii Rad concentrations causing an EDE " of the ste d shall be lily
detectable and distinguishable frum pvackground.

(iv) Net measured rad concentrations shall be compared to the concentration levels in
Table 2 of App. E (part 61] to determine compliance with the standard. In the
case of multiple rads, compliance is demonstrated if the value for all rad is
less than the concentration levels in Table 2, and the sum of the fractions that
result when each measured concentration value is divided by the value in Table 2
for each rad is less than 1.
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2] A program shall be conducted meeting the requirements of App. 8, Method 114
(part 611.
(vi) Use of environmental measurements to demonstrate compliance with the standard if

subject to prior approval of EPA.

moliance °  porting.

Compliance with this standard shall be determined by calculating the highest EDE to any member of
the public at any offsite point where there is a residence, school, business, or office. Each
facility shall submit an annual report to both EPA HQ and Regional by June 30 which includes
monitoring results and dose calculations required by 61.43 (a) for the previous calendar year.

The Ringold location was chosen several years ago as the area
where the offsite dose from all air pathways would be the highest
for the MEI for the Hanford Site. The selection of Ringold was
made because nearly all of the dose from air releases in recent
years has been contributed by radionuclides from the
Plutonium-Uranium Extraction (PUREX) Plant stack. The Ringold
area is the closest farming area to the PUREX Plant, and it
realistically matches the assumption that the MEI diet consists of
100% home-grown food. The Ringold area has historically been
capable of producing all of the items in the MEI diet with the
possible exception of cereal grain. The Ringold area lies very
nearly in the path of the prevailing winds from the 200 East Area.
The atmospheric dispersion factor (X/Q) at Ringold is historically
within 10% to 20% of the maximum offsite X/Q value associated with
200 Areas releases. The maximum value usually occurs in an
adjacent s¢ “or where there is no farming.

The U.S. Department of Energy Field Office, Richland (RL),
provided the annual report for CY 1990 (RL 1991) to

U.S. Department of Energy, Headquarters; EPA, Region X, personnel;
and Washington [ artment of Health personnel in compliance with
the regulatory deadline. :

The annual report shall also include: (Future annt 1| reports will also address
the following requirements.)

) Name and location of facility.

RL-91-10, Pages 1-6 through 1-29 (RL 1991). The Hanford Site
summary is discussed on Pages 1-1. through 1-5.

2) List of radioactive materials used at the facility.

RL-91-10, Table 2-1 on Pages 2-2 through 2-13. Please also refer
to explanatory remarks for 40 CFR 61.93(4)(i) above.

o3 Description of handling and processing of rad materials at the facility.
RL-91-10, Pages 1-6 through 1-29.

%) List of the stacks and vents (or other points where radioactive materials are released to
the atmosphere.

RL-91-10, Pages 1-6 through 1-29.

(&3] A description of the effluent controls that are used on each stack vent of release point,
and an estimate of the efficiency of each control device.
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Response: The standard pitot tubes used are procured commercially
from sources such as F. W. Dwyer Manufacturing Co. They are
constructed to standards outlined in this section. A minimum of
six diameters straight run between tip and static pressure holes
is provided.

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

Documentation: Manufacturer's print 72-000031-00 (F. W. Dwyer
Manufacturing Company, Michigan City, Indiana).

Response: The standard pitot tubes used are procured commercially
from sources such as F. W. Dwyer Manufacturing Co. They are
constructed to standards outlined in this section. A minimum of
eight diameters straight run between the static pressure holes and
the centerline of the external tube is provided.

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

Documentation: Manufacturer's print 72-000031-00
(F. W. Dwyer Manufacturing Company, Michigan City,
Indiana).

Response: The standard pitot tubes used are procured
commercially from sources such as F. W. Dwyer
Manufacturing Co. They are constructed to standards
outlined in this section. The above criteria are met by
the manufacturer.

2.7.5 Ninety degree bend, with curved or mitered junction.

Documentation: Manufacturer's print 72-000031-00
(F. W. Dwyer Manufacturing Company, Michigan City,
Indiana).

Response: The standard pitot tubes used are procured
commercially from sources such as F. W. Dwyer

Manuf: uri _ | T ra ri | to L
outlined in this section. The above criteria are met by
the manufacturer.

Differential Pressure Gauge for Type S Pitot Tube Calibration. An inclined manometer or
equivalent is used. 1f the single-velocity calibration technique is employed (see

Section 4.1.2.3), the calibration differential pressure gauge shall be readable to the
nearest 0.13 mm H,0 (0.005 in. H,0). For multivelocity calibration, the gauge shall be
readable to the ngarest 0.13 mm ﬁ 0 (0.005 in. H,0) for aP values between 1.3 and 25 mm H,0
(0.05 and 1.0 in. H,0), and to thé nearest 1.3 mh H,0 (0.05 in. H,0) for aP values above 25
mm H,0 (1.0 in. H,0J. A special, more sensitive gaage will be resuired to read aP values
belofl 1.3'mm H0 £0.05 in. H,01 (see Citation 18 in Section 6).

Documentation: 7-GN-56.

Response: Not applicable. The Type S pitot tube is not used.

11
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Determine the cross-sectional area of the stack or duct at the sampling location. Whenever
possible, physically measure the stack dimensions rather than using blueprints.

Documentation: 7-GN-56.

Response: Not applicable. The Type S pitot tube is not used.

4.0 Calibration

4.1

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

After verifying the face opening alignment, measure and record the following dimensions of
the pitot tube: (a) the external tubing diameter (dimension D,, Figure 2-2b); and (b) the
base-to-opening plane distances (dimensions Par and P,, Figurs 2-2b). 1f D_ is between
0.48 and 0.95 cm (3/16 and 3/8 in.) and if P,, and P,, are equal and betweeﬁ 1.05 and 1.50
D., there are two possible options: (1) the aitot t may be calibrated according to the
pFocedure outlined in Sections 4.1.2 through 4.1.5 below, or (2) a baseline (isolated tube)
coefficient value of 0.84 may be assigned to the pitot tube. Note, however, that if the
pitot tube is part of an assembly, calibration may still be required, despite knowledge of
the baseline coefficient value (see Section 4.1.1).

1f D,, P,, and P,, are outside the specified limits, the pitot tube must be calibrated as
outl‘nedA 5 t

in 4.1.2 through 4.1.5 below.
Documentation: 7-GN-56.

Response: Not applicable.

4.1.1 Type S Pitot Tube Assemblies. During sample and velocity traverses, the
isolated Type S pitot tube is not always used; in many instances, the pitot tube
is used in combination with other source-sampling components (thermocouple,
sampling probe, nozzle) as part of an “assembly." The presence of other sampling
components can sometimes affect the baseline value of the Type S pitot tube
coefficient (Citation 9 in Section 6); therefore an assigned (or otherwise
known) baseline coefficient value may or may not be valid for a given assembly.
The baseline and assembly coefficient values will be identical only when the
relative placement of the components in the assembly is such that aerodynamic
interference effects are eliminated. Figures 2-6 through 2-8 illustrate
interference-free component arrangements for Type S pitot tubes having external
tubing diameters between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pitot tube
assemblies that fail to meet any or all of the specifications of Figures 2-6
through 2-8 shall be calibrated according to the procedure outlined in Sections
4.1.2 through 4.1.5 below, and prior to calibration, the values of the
intercomponent spacings (pitot-nozzle, pitot-thermocouple, pitot-probe sheath)
shall be measured and recorded.

NOTE: Do not use any Type S pitot tube assembly which is constructed such
that the impact pressure opening plane of the pitot tube is below the entry
plane of the nozzle (see Figure 2-6b).

Documentation: 7-GN-56.

Response: Not applicable.

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

Documentation: 7-GN-56.

Response: Not applicable.

4.1.2.1 The flowing gas stream must be confined to a duct of definite
cross- sectional area, either circular or rectangular. For
circular cross-sections, the minimum duct diameter shall be 30.5

13









4.1.4

4.1.3.6

4.1.3.7

4.1.3.8

4.1.3.9

Calculations.

4.1.4.1

Where:

cp(s)=
Corstd)”

aPstd

APS
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Response: Not applicable.

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

Documentation: 7-GN-56.

Response: Not applicable.

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

Docur tation: T7-GN-56.

Response: Not applicable.

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

Documentation: 7-GN-56.

Response: Not applicable.

Perform calculations, as described in Section 4.1.4 below.
Documentation: 7-GN-56.

Response: Not applicable.

For each of the six pairs of aP readings (i.e., three from side A

and three from side B) obtained in Section 4.1.3 above, calculate
the value of the Type S pitot tube coefficient as follows:

[}

N
|

N

s)°  (std) Ap =

s

Type S Pitot tube coefficient

Standard Pitot tube coefficient: use 0.99 if the
coefficient is unknown and the tube is designed according
to the criteria of Sections 2.7.1 to 2.7.5 of this method.

Velocity head measured by the standard pitot tube, cm HZO
(in. HZO)

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

Documentation: 7-GN-56.

Response: Not applicable.
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Response: The standard pitot tube used for velocity traverses
meets the criteria of Section 2.7. It is used in conjunction with
a digital micromanometer. The internal program of the
micromanometer uses unity as the baseline coefficient. This
introduces minimal error in the determination of velocity.

Temperature Gauges. After each field use, calibrate dial thermometers, liquid-filled bulb
thermometers, thermocouple-potentiometer systems, and other gauges at a temperature within
10 percent of the average absolute stack temperature. For temperatures up to 405° C

(761° F) use an ASTM mercury-in-glass reference thermometer, or equivalent, as a reference;
alternatively, either a reference thermocouple and potentiometer (calibrated by NBS) or
thermometric fixed points, e.g., ice bath and boiling water (corrected for barometric
pressure) may be used. For temperatures above 405° C (761° F), use an NBS-calibrated
reference thei ouple-potentiometer system or an alternate reference, subject to the
approval of the administrator.

If, during calibration, the absolute temperatures measured with the gauge being calibrated
and the reference gauge agree within 1.5 percent, the temperature data taken in the field
shall be considered valid. Otherwise, the pollutant emission test shall either be
considered invalid or ustments (if appropriate) of the test results shall be made,
subject to the approva:. of the Administrator. ~

Documentation: 7-GN-56.

Response: No temperature measuring devices are used.
Barometer. Calibrate the barometer used against a mercury barometer.
Documentation: 7-GN-56.

Response: No barometric pressure measuring devices are used.

Calculations

Carry out calculations, retaining at least one extra decimal figure beyond that of the acquired

data.

5.1

Round off figures after final calculation.

Nomenclature. See 40 CFR Pt. 60 App. A, Meth. 2, page 657 and 658 for details).

Documentation: 7-GN-56, manufacturer's product literature.

Rt l
m " which are
r | W rate is

determined from the average flow velocity and sampiing duct cross-
sectional area.

20
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ANST N13.1-1969, GUIDE TO SAMPLING AIRBORNE RADIOACTIVE MATERIALS
IN NUCLEAR FACILITIES 4.2.1.2

ANST "7 7 1969, © “{e to Sam ' e e Radioactive Materials in Nuclear Facilities
4.2.1.2 Sampling point should be a minimum of five diameters (or 5 times

the major dimension for rectangular ducts) downstream from abrupt
changes in flow direction or prominent transitions.

Documentation: Drawings H-2-93415, 291-T-1 Stack Monitor
Installation and BPF-70174, Concrete Stacks, The Rust Engineering
Company.

Explanatory Remarks: The stack is 200 ft high with an inside base
diameter of 7 ft. The stack tapers to an inside diameter of 5 ft
at the top. The sample site is located at the 50-ft level of the
stack. The sample site is located 40 ft downstream (or

6.6 average duct diameters) from the last disturbance.

4.2.2 Samples should be representative with respect to physical and chemical
composition of airstream.

Documentation: Drawings H-2-93415, 291-T-1 Stack Monitor
Installation; BPF-70174, Concrete Stacks, The Rust Engineering
Company, and H-2-92499, Generic Stack Alpha, Beta, Record, Cabinet
Assembly.

Explanatory Remarks: The stack and the sampling system operate at
ambient temperatures. Isokinetic samples of radioactive particles
are taken.

4.3.1 Sensitivity and accuracy of the analytical or counting method will determine the
minimum volume of air which must be sampled to obtain the requisite accuracy and
precision of results.

4.3.2 If possible, the sample should be large enough to permit 1/10 the permissible
level to be determined with reliability.

The record sample filter is exchanged every 168 hours
(WHC-IP-0692) to ensure a sufficient loading for
laboratory analysis (WHC 1991b). A discussion of
laboratory analysis methods is found in WHC-EP-0536 (WHC
1991c).

5.2.2 Airborne particulate matter should be evaluated and characterized at regular
intervals and before any anticipated process change.

Documentation: WHC-IP-0692 and Scheduled Radiation Survey Task
Description (WHC 1991b).

Explanatory Remarks: The samplers operate continuously. Samples

are captured on a particulate filter. Samples are collected
weekly, in accordance with the referenced procedures.

5.2.2.1 Appropriate filtration should be chosen for sampling.

Documentation: WHC-IP-0692 and Gelman Science Inc. (WHC 1991b).

26
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Explanatory Remarks: The Gelman Versapor 3000 filter medium is an
acrylic copolymer membrane supported by a non-woven nylon fabric.
The manufacturer rates the efficiency of this medium at 91% for
0.3-um aerosol. The manufacturer recently tested 24 samples with
a 0.3-um di-octyl phthalate (DOP) aerosol per A...l D 2986-71. The
measured average efficiency was 95.8%, and the standard deviation
was 1.6%, which supports the rated efficiency. -

5.2.2.1.7 Filter holders and support should be chosen for proper
chemical compatibility, mechanical strength, sealing, and
ease of operation in changing filters. Sample air movers
should have the capability of delivering the necessary air
flow against the resistance of the sampling system.

Proper location and choice of flow measurement device and
flow rate control is important.

Documentation: WHC-IP-0692, "Operatinn of Gaseous Effluent
Sampling and Monitoring System and Oc..pational Health and Safety
- Scheduled Radiation Survey Task Description” and Drawing
H-2-92499, Generic Stack Alpha, Beta, Record, Cabinet Assembly
(WHC 1991b).

Explanatory Remarks: The facility uses aluminum sample holders
with a rubber "0" ring seal. Aluminum is considered very
corrosion resistant to moist or ambient air. The sample holders
are easily opened by unscrewing the ends.

The facility has a dedicated vacuum pump for pulling stack
samples. The sample flow passes through a flow meter, a flow
totalizer, and a flow regulator, all of which are located
downstream from the particulate sampler. The visual float on the
flow meter is verified weekly during sample collection in
accordance with the referenced procedures.

Airborne radioactive gases or volatile materials should be sampled by an appropriate method
if present.

Documentation: WHC-IP-0692 (WHC 1991b).

Explanatory Remarks: T Plant gets their radioactivity from
equipment brought in for decontamination or certification. The
presence or absence of radioactive gasses is not documented.

Al. Minimization of the length and bends of sample delivery lines will contribute to
representative sampling.

Documentation: Drawing H-2-93415, 291-T-1 Stack Monitor
Installation.

Explanatory Remarks: The sample delivery line is runs
approximately 50 ft vertical. The line has one 90° bend. The
sample cabinet is currently being moved for improved safety. The
new location will result in the 90° being broken into two more
gradual bends and shorten the sample line by 0.5 ft.

A2. Selection of sampling position along a stack.

27
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Documentation: Drawings H-2-93415, 291-T-1 Stack Monitor
Installation and BPF-70174, Concrete Stacks, The Rust Engineering
Company.

Explanatory Remarks: The stack is 200 ft high with an inside base
diameter of 7 ft. The stack tapers to an inside diameter of 5 ft
at the top. The sample site is located at the 50 ft level of the
stack. The sample site is located 40 ft downstream (or

6.6 average duct diameters) from the last disturbance and 150 ft
(or 25 average duct diameters) from the point of release. The
sample delivery line runs approximately 50 ft vertical.

A3.1 Velocity and flow distribution should be known for the sampling point, and
particle and gaseous composition should be representative.

Documentation: Drawings H-2-93414, Stack Monitor Probe Assembly
291-T-1, and BPF-70174, Concrete Stacks, The Rust Engineering
Company (WHC 1992a; Rust 1992).

Explanatory Remarks: Although a velocity distribution is not
known, the flow can be shown to be turbulent.

The stack has an average diameter of 6 ft and the stack flow
velocity is 808.7 ft/min, as shown on the referenced drawing.
Given this and the information provided in ANSI N13.1-1969, it can
be proven that the Reynolds number (Re) exceeds 2100, the point at
which flow is assumed to be turbulent.

Re = (dia.)(velocity)(density)

viscosity

3.

Re = 5E5 = (183 cm)(410.8 em 7 (0.C""~
(0.00018 g/cm-s)

As stated in the ANSI Standard, Section A3.3.2, "as the flow
becomes more turbulent, the velocity t :on ; more nearly uniform
across the duct.*

>
W

2 A multiple number of withdrawal points representing approximately equal
areas based on the duct or stack dimensions is desirable.

Documentation: Drawing H-2-93414, Stack Monitor Probe Assembly
291-T-1.

Explanatory Remarks: The sampler uses a sing]e’sample probe with
10 sample nozzles. The igside diameter of each nozzle is 0.37 in.
Each nozzle covers 3.3 ft° of area.

>

3.3 The velocity distribution across the duct or stack should be known in order to
establish isokinetic flow and representative sample points.

Documentation: Drawings H-2-93414, Stack Monitor Probe Assembly
291-T-1 and BPF-70174, Concrete Stacks, The Rust Engineering
Company .
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Documentation: Drawing H-2-93415, 291-T-1 Stack Monitor
Installation.

Explanatory Remarks: The sample delivery line is run
approximately 50 ft vertical. The line has one 90° bend. The
sample cabinet is currently being moved for improved safety. The
new location will ‘esult in the 90° being brol--1 into two more
gradual bends _..d shorten the sample line 0.5 rt.

30
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radioactive gasses is not known. To date, T Plant has not
evaluated the need to implement monitoring of tritium in
the stack effluent.

2.2.2 Radionuclides of iodine. lodine is collected from an extracted sample by
sorption or dissolution techniques. Appropriate collectors may include
charcoal, impregnated charcoal, metal zeolite and caustic solutions.

T Plant gets their radioactivity from equipment brought in
for decontamination or certification. The presence of
radioactive gasses is not known. To date, T Plant has not
evaluated the need to implement monitoring of radioactive
jodine in the stack effluent.

2.2.3 Radionuclides of Argon, Krypton and Xenon. Radionuclides of these elements are
either measured directly by an in-line or off-line monitor, or are collected
from the extracted sample by low temperature sorption techniques, Appropriate
sorbers may include charcoal or metal zeolite.

T Plant gets their radioactivity from equipment brought in
for decontamination or certification. The presence of
radioactive gasses is not known. To date, T Plant has not
evaluated the need to implement monitoring of argon,
krypton, or xenon in the stack effluent.

2.2.4 Radionuclides of Oxygen, Carbon, Nitrogen and Radon. Radionuclides of these
elements are measured dlrectly using 1 in-line or off-line monitor.
Radionuclides of carbon in the form ot carbon dioxide may be collected by
dissolution in caustic solutions.

T Plant gets their radioactivity from equipment brought in
for decontamination or certification. The presence of
radioactive gasses is not known. To date, T Plant has not
evaluated the need to implemented monitoring of oxygen,
carbon, nitrogen, or radon in the stack effluent.

2.3 Definition of Terms
on;fnp masane a Contin"“““ F“°°'1reﬂpnf s r im oithiakh tha descasmaa . "“ed
in to the str S €
vi ts or fic radionuclide m G s shall

be made in conformance with the conditions specified in Methods A-4, B-2 and G-4.

Off-line monitor means a measurement system in which the detector is used to continuously
measure an extracted sample of the effluent stream. This may involve either gross
radioactivity me ants or specific radionuclide measurements. Gross measurements shall
be made in confo with the conditions specified in Methods A-4, 8-2 and G-4.

Sample collection means a procedure in which the radionuclides are removed from an
extracted sample of the effluent using a collection media. These collection media include
filters, absorbers, bubblers and condensers. The collected sample is analyzed using the
methods described in Section 3.

Radionuclide Analysis “-““ods

A series of methods based on “principles of measurement" are described which are applicable to the
analysis of radionuclides collected from airborne effluent streams at stationary sources. These
methods are applicable only under the conditions stated and within the limitations described. Some
methods specify that only a single radionuclide be present in the sample or the chemically separated
sample. This condition should be interpreted to mean that no other radionuclides are present in
quantities which would interfere with the measurement.

Also identified (Table 1) are methods for a selected list of radionuclides. The listed radionuclides
are those which are most commonly used and which have the greatest potential for causing dose to
members of the public. Use of methods based on principles of measurement other than those described
in this section must be approved in advance of use by the Administrator. For radionuclides not
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listed in Table 1, any of the described methods may be used provided the user can demonstrate that
the applicability conditions of the method have been met.

The type of method applticable to the analysis of a radionuclide is dependent upon the type of
radiation emitted, i.e., alpha, beta or gamma. Therefore, the methods described below are grouped
according to principles of measurements for the analysis of alpha, beta and gamma emitting
radionuclides.

3.1.1 Method A-1, Radiochemistry-Alpha Spectrometry.

Principle: The element of interest is separated from other elements, and from the sample
matrix using radiochemical =~ ‘"niques. The | dure may involve precipitation, ion
exchange, or solvent extracuion. Carriers (c.cuents chemically similar to the ele t of
interest) may be used. The element is deposited on a planchet in a very thin filn _,
electrodeposition or by coprecipitation on a very small amount of carrier, such as
lanthamun joride. The deposited element is then counted with an alpha spectrometer. The
activity ‘he nuclide of interest is measured by the number of alpha counts in the
appropriate energy region. A correction for chemical yield and counting efficiency is made
using a standardized radioactive nuclide (tracer) of the same element. If a radioactive
tracer is not available for the element of interest, a predetermined chemical yield factor

may be used.

Applical y: This method is applicable for determining the activity of any

alpha-er ng radionuclide, regardless of what other radionuclides are present in the
sample ded the chemical separation step produces a very thin sample and removes all
other r: uclides which could interfere in the spectral region of interest. APHA-605(2),

ASTM-D-3972(13).

Response: Our method involves dissolution (LA-549-112), chemical
separa on (LA-943-123), electrodepos ion (LA-542-101), followed
by alpua spectrometry (LA-508-051). 1. meets all the requirements
of the EPA-suggested method. This is used for analyzing %lpm,
28y, and #°*py in the air filter samples. The activities of
these radionuclides are determined by direct comparison with the
recoveries of (Nat1ona1 Inst ute of Standards and Technology
([NIST] traceab]e) “3am and =°Pu tracers (WHC 1992c).

3.1.2 Method A-2, Radiochemistry-Alpha Counting.

Principle: The element of interest is separated from other elements, and from the sample
matrix using radiochemistry. The procedure may involve precipitation, ion exchange, or
solvent extraction. Carriers (elements chemically similar to the element of interest) may
be used. The element is deposited on a planchet in a thin film and counted with a alpha
counter. A correction for chemical yield (if necessary) is made. The alpha count rate
measures the total activity of all emitting radionuclides of the separated element.

Aonlicability: This method is applicable for the measurement of any alpha-emitting
fionuclide, provided n~ ~tkar alpha emitting radionuclide is present in the separated

s le. 't may also be le for determining compliance, when other radionuclides of

L.« Sep ed element arc pioowiit, provided that the calculated ssion rate is assigned

to the radionuclide which could be present in the sample that has tne highest dose

conversion factor. [DO-12096(18).

Response: Because the tracer technique is used in the separation
process, this method is not used for air filter analysis.

3.1.3 Method A-3, Direct Alpha Spectrometry.

Principle: The sample, collected on a suitable filter, is counted directly on an alpha
spectrometer. The sample must be thin enough and collected on the surface of the filter so
that any absorption of alpha particle energy in the sample or the filter, which would
degrade the spectrum, is minimal.

Applicability: This method is applicable to simple mixtures of alpha emitting
radionuclides and only when the amount of particulates collected on the filter paper are
relatively small and the alpha spectra is adequately resolved. Resolutions should be
50 keV (FWHM) or better, ASTM-D-3084(16).
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Response: Our method follows the procedure L0-150-133, then
LA-508-110 for total alpha counts, and finally LA-508-051 for
alpha spectrometry. It partially meets the requirements of the
EPA method. This method is usually used for emergency air
samples. The sample is counted on the alpha counter of known
efficiency to obtain the total alpha counts. In the alpha energy
analysis (AEA), the relative peak fractions of different alpha
emitters identified in the sample are determined. The peak
fractions are then used to correct the total alpha counts and thus

determine the activities of individual alpha radionuclides present '
in the sample (WHC 1992c).
3.1.4% Method A-4, Direct Alpha Counting (Gross alpha determination). .

Principle: The sample, collected on a suitable filter, is counted with an alpha counter.
The sample must be thin enough so that self-absorption is not significant and the filter
must be of such a nature that the particles are retained on the surface.

Applicability: Gross alpha determination may be used to measure emissions of specific
radionuclides only (1) when it is known that the sample contains only a single
radionuclide, or the identity and isotopic ratio of the radionuclides in the sample are
well known, and (2) measurements using either Method A-1, A-2 or A-5 have shown that this
method provides a reasonably accurate measurement of the emission rate. Gross alpha
measurements are applicable to unidentified mixtures of radionuclides only for the purposes
and under the conditions described in section 3.7. APHA-601(3), ASTM-D-1943(10).

Response: Our method follows the procedure LA-508-110 or
LA-508-114 (WHC 1992c). It meets all of the requirements stated
in the EPA-suggested method.

3.1.5 Method A-5, Chemical Determination of Uranium.

Uranium: Uranium may be measured chemically by either colorimetry or fluorometry. In both
procedures, the sample is dissolved, the uranium is oxidized to the hexavalent form and
extracted into a suitable solvent. Impurities are removed from the solvent layer. For
colorimetry, dibenzoylmethane is added, and the uranium is measured by the absorbance in a
colorimeter. For fluorometry, a portion of the solution is fused with a sodium
fluoride-lithium fluoride f and the uranium is determined by the ultraviolet activated
fluorescence of the fused disk in a fluorometer.

icabil S ble the s ra
when the i a I radionuctl known. ASTM-E318(15),
ASTM-D-290+¢¢ 14).

Response: Total uranium is determined by procedure LA-925-107.

The laser-ind ed kinetic phosphoresci e analyzer is an

improvement over the old fluorometric method for uranium .
determination. It is highly sensitive (lower detection level of
50 ppt is quite possible) because the laser frequency is used
specifically for excitation of uranium atoms. It is faster and
produces quality numbers. Quality can also be monitored during
analysis. It exceeds the requirements mentioned in the EPA
method.

3.1.6 Method A-6, Radon-222-Continuous Gas Monitor.

Principle: Radon-222 is measured directly in a continuously extracted sample stream by
passing the air stream through a calibrated scintillation cell. Prior to the scintillation
cell, the air stream is treated to remove particulates and excess moisture. The alpha
particles from radon-222 and its decay products strike a zinc sulfide ating on the inside
of the scintillation cell producing light pulses. The light pulses are detected by a
photomultiplier tube which generates electrical pulses. These pulses are processed by the
system electronics and the read out is in pCi/l of radon-222.
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e Alpha counting efficiency usually is the same for
other alpha emitters that also are found in the air
stack samples

« The *'Am standard also can be checked independently
by gamma analysis.

The reason for using the ®co standard for beta

calibration is the lower counting efficiency with co

(beta max = 317 kevg compared to those with "“'Cs (beta ~
max = §'' keV) and OSr (beta max = 546 keV).

Consequently, it will generate conservative numbers in our
analysis.

The calibration curves relating weight of solids present
to counting efficiencies are not done in alpha/beta
analysis, but currently are being evaluated. ‘

Radiochemical Methods for Selected Radionuclides. Methods for a selected list of
radionuclides are listed in Table 1. The radionuclides listed are those which are most
commonly used and which hove the greatest potential for causing doses to members of the
public. For radic ides not listed in Table 1, met! based on any of the applicable
"principles of measurement® described in section 3.1 tnrough 3.4 may be used.

Response: The air samples from the main stacks are we]ll
characterjzed. Some of the radionuclides identified (*“'Am, ®pu,
239,240p gy * 134gg " 17pg Wehgg 147pm “Tae 3Y “and B'1) are
listed in Table 1 of Method 114 (EPA 1991) and are analyzed
according to the approved methods given in _the table. Other
radionuclides . (Nb, zr, '?°1, '%Rh/'%Ru, "sn, '¥*sb, and 'Ru)
not listed in the table are analyzed by the methods outlined in
Method 114, depending on the type of emitted radiations. It is
important to note here that the radionuclides *°Zr, *°Nb, and '®Ru
have nearly decayed to nondetectable levels because no product is
being produced.

. icabil Gross A d Beta Me its to uUni if Mixtures of
Radionuclides. Gross alp beta measurements may be u as a screening measurement as
a part of an emission measurement program to identify the need to do specific radionuclide
analyses or to confirm or verify that unexpected radionuclides are not being released in
significant quantities.

Gross alpha (Method A-4) or gross beta (Methods B-2 or B-4) measurements may also be used

for the purpose of comparing the measured concentrations in the effluent stream with the

limiting “Concentration Levels for Environmental Compliance” in Table 2 of Appendix E. For -
unidentified mixtures, the measured concentration value shall be compared with the lowest
environmental concentration Limit for any radionuclide which is not known to be absent from

the effluent stream.

Response: This is not applicable because the air effluents from
the Hanford Site main stacks are well characterized. However,
gross alpha and beta analyses for weekly and daily air samples are
routinely performed in the 222-S Laboratory before starting
specific radionuclide analyses. Following this practice, the
facility can verify a significant release of a radionuclide into
the air so corrective actions to minimize radionuclide emission
into the environment can be taken promptly by facility personnel.
The gross alpha and beta results analysis are compared to
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person, or other emergency service person such as fire or patrol.
A rapid response is required; however, no undue risks should be
taken nor should employee personnel safety be compromised. The
type of emergency determines the level of planning for HP
response. For example, a Continuous Air Monitoring (CAM) alarm or
a small radioactive spill, requires little planning for the
initial response. However, when an emergency causes a facility
evacuation, preplanning (e.g., stay time, entry route) and
approval of the Building/Facility Emergency Director is necessary
for a re-entry.

Although HP personnel respond to an emergency using basic
guidelines, an area/facility may have specific procedures which
have priority over these guidelines.

WHC-IP-0692, 12.1.2.3, Rev 2, EI UENT EXHAUST CAM ALARM RESPONSE
(WHC 1991b)--This procedure establishes the standard method of
handling samples from, and respon: to alarms at, Effluent Exhaust
CAM systems. This procedure describes the steps and material
necessary to exchange, perform field concentration calculations,
and submit suspect samples for "rush" or "Red Envelope" analysis,
when responding to alarms on Effluent Exhaust CAM systems.

WH( [P-0692, 12.1.6, REV 1, STACK EFFLUENT RELEASE RESPONSE (WHC
1991b)--This procedure establishes guidelines for responding to a
potential or actual release of radioactive material through
exhaust stacks. This procedure describes the immediate actions to
respond to an exhaust (CAM) stack alarm. (i.e., CAM monitoring
downstream or upstream of the final filtration)

WHC-IP-0692, Procedure No. 12.2.1, Rev. 2, EMERGENCY RESPONSE AIR
SAMPLING (WHC 1991b  This procedure establishes the instruction
and guidelir ; for air sampling in an emergency situation. This
procedure describes the steps for air s )ling both inside and
outside facilities when a release of raailoactive material is
suspected.

WHC-IP-0692, 12.2.3, REV 0, HEALTH PHYSICS E} _GENCY RESPONSE TEAM
(WHC 1991h'--This procedure provides the organizational structure
of, the ii._tri jons for, and the rc_ponsibilities of the HP
Emergency Response Team and the Health Physics Technician (HPT)
Field Survey Teams. This procedure describes the steps for an
initial emergency response by the HP Emergency Response Team (ERT)
and HPT Field ~ irvey Teams. The HP ERT and the HPT Field Survey
Teams may be requested to respond to an emergency when it is
deemed that an environmental release of radioactive material may
extend beyond the of control of a facility or outside the
boundaries of the Hanford Site. These teams will have monitoring
responsibilities only outside the boundaries of the event site.

WHC-IP-0692, 12.2.4, Rev. 2 EMERGENCY RADIOACTIVE PLUME TRACKING--
This procedure establishes the instructions to track a plume
created from a radioactive materi: release to the environment.
This procedure describes the steps to track and to determine if a
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Re = {(dia.)(velocity)(densit
viscosity

(183 cm) (410.8 cm/sec) (0.0012 g/cm?3)
(0.00018 g/cm-sec)

As stated in the ANSI Standard, Section A3.3.2, “as the
flow becomes more turbulent, the velocity becomes more
nearly uniform across the duct.® Based on this, the
sampling probe is assumed to be isokinetic.

A description of any continuous monitoring systems used to measure emissions,
including the sensitivity of the system, calibration procedures and frequency of
calibration.

Not applicable; emissions are not monitored continuously '
for compliance purposes.

A description of the sample collection systems for each radionuclide measured,
inc ng frequency of collection, calibration procedures and frequency of
calioration.

The sampler runs continuously to ensure a representative
sample. Radioactive part. __lates are captured on a HEPA
as described in Section 2.1 of WHC-EP-0536. Samples are
collected weekly, in accordance with the procedures
WHC-IP-0692, "Operation of ____)jus _.fluent Sampling and
Monitoring System and Occupational Health and Safety -
Scheduled Radiation Survey Task Description” (WHC 1991b).
There are no calibrations requii | for the particulate
filter or the charcoal cartridge.

A description of the laboratory analysis procedures used for each radionucli
measured, including freguency of analysis calibration procedures and frequency
of calibration.

e Total alpha-total beta activity is determined by
procedure LA-508-110 ' LA-508-114 on weekly samples,
and occasionally on daily air samples, per collection
point. The calibration procedure is documented in
LQ-508-002. It is done only when deemed necessary by
a responsible scientist. The counting system is
recalibrated only in case of (1) major repairs or
adjustments to the power supply or detector or (2)
calibration shift as indicated by the instrument
control standards. The perforr Jce of the counting
systems is checked by running tne 1nstrument control
standards ( 7Pm for low-energy beta, %o for m1d-
energy beta, ' 3cs for high-energy beta, and %*'Am for
alpha activity) separately. When a batch of air
filter samples is run, all the performance standards
and the background (for counting frequency refer to
LO-150-115) also are run with it. To verify that the
counting system is working properly, the standard
values from analysis should fall within the
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"“’pm, LA-348-101 for '“C, and LA-218-112 for °H),
mounting in scintillation cocktail (LA-508-111), and
f1na1ky liquid scintillation counting (LA-508-121).
The "'Pm analys1s is done on quarter]y compos1tes of
weekly/daily air filter samples. The "“C and °H
analyses are done on biweekly gas samples. For
calibration, the quality assuranc (QA) section of
procedure LA-508-121 is referenced. The calibration
of the instrument ijs checged by the manufacturer's
supplied sources ('°C and °H) and its software.
For “"pm analysis, the method standard is run once
per quarter. The metyod sta dard is always run with a
batch of samples for °H and C analysis. The results
of the method standard checks the overall performance,
including the calibration of the counting system. The
instrument calibration check is done a minimum of once
a week (refer to L0-150- "15).
For ?Qalysis of gamma emitters 95Nb, 952r, 134Cs, 37¢
and '*“Ce the procedure LA-508-052 is followed.
Ana]ysis is done on quarterly composites of weekly/
daily air filter samples. For analysis of volatile
radionuclides (r” ?;1 I, "Rh/'%Ru, 11§Sn zng and
Ru) collected week]y on silver zeolite cartr1dge,
the procedure LA-288-101 is used in conjunction with
procedure LA-508-052. Calibration f the gamma ray
spectrometer is done with the procedure documented in
LQ-508-003 using a (NIST traceable) certified mixed
gamma ray standard. It is carried out only when it is
deemed necessary by a responsible scientist. To check
efficiency and energy calibration daily, the
performance of each detector of the GEA system over

S,

the whole energy range is done once every sh1;t
running a m1 e nma ndard coi r‘ of *'Am for
low ener--, Cs for mid energy, and * Cu for high

energy. |he results of each of these radionuclides
should fall within the administrative limits set
according to the appropriate QAPP to continue analysis
of samples. The daily performance results are
documented. Minor adjustments of the electronics
(e.g., fine gain, pole zero of the amplifiers, lower
level discriminator of analog-to-digital converter)
are done from time to time when necessary for proper
energy calibration. Whenever a minor electronic
adjustment is done on a detector, it is followed by
analysis of a performance standard. For a major shift
in the calibration, the system is then thoroughly
calibrated using LQ-508-003.

The content of the ""?-S Laboratory's procedures, test
plans, supporting documents, and drawings provide a
sufficient level of detail to allow trained personnel
to produce quality results safely. Laboratory
procedures are controlled as required by WHC-CM-5-4,

46







WHC-EP-0547

normally small quantities with Timited potential for
environmental or personnel safety impact. In general, the
equipment used in the Taboratory is not classified as
Safety Class 3 or higher.

Safety--MANDATORY--The procedure must identify applicable
safety hazards.

The following documents identify Hanford Site safety
requirements:

WHC-CM-4-3, Volume 1-3, Industrial Safety
WHC-CM-4-10, Radiation Protection
WH M- 5, Radiation Work Requirements and Work
Permits Manual

o  WHC-CM-4-29, Nuclear Criticality Safety.

Supporting document WHC-SD-CP-LB-003, Safety in the
Analytical Laboratory, is the laboratory general safety
document. The authors must review safety requirements and
include safety warnings appropriate to the actions
directed by the procedure.

no-=--t- ._If the procedure requires analytical reagents, a
1i>v ur reagents will be provided. ...e material safety
data sheets (MSDS) number will be placed in brackets by
each chemical name. Reagent makeup, storage container
requirements, unique storage needs, shelf-life
requirements, special labeling, and special preparation
steps will be included. Special notations for any known
or suspected carcinogen as listed on WHC-CM-4-3, Volume 2,

" Table 1, "WHC Master Carcinogen List,"” will be made on the

reagent list.

Rei it preparation d¢ :ribed fully in ¢ * current
Hanford Site documentation may | included by reference.

Equ._..nt--Spc_.a1 equipm___: needs 11 be listed.
Standard hood or glovebox equipment is assumed to be
available at the work station and does not need to be
listed. The fabrication of off-standard equipment will be
referenced or described in this section.

Procedure Steps--MANDATORY--A step-by-step description of
operations necessary to perform the task will be presented
in a logical and sequentially numbered order or an
assignment of responsibilities. CAUTIONS and WARNINGS
notations will be included for the applicable safety
hazard before the action is described. Steps with
potential for criticality specification violation will be
identified. Explanatory "Notes" may be included for
clarification of process.

Calculations--Calculations required to complete the work
will be described in this section. Examples with sample
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For both blind and known check standards, percent recovery is
calculated by the following equation:

R
= 00'_
P=1 5.
P = Percent r ~very
R = Measured or recovered analyte concentration in the check

standard
S, = Concentration of analyte in the check standard.
The laboratories do not use manual W. A. Shewhart control charts
(Shewhart 1931). The Laboratory Measurement Control System **CS)
is a software package designed for support of management quaiity
control decisions. Each analytical measurement system has
different control parameter requirements based on the use of
specific standards. The LMCS program provide a performance versus
limits control chart for each standard. The average percent
recovery (P) or 100%, depending on the method, marks the center of
the 1imit. The up; ' and lower boundaries of the limits are
multiples of the :tandard deviation (s) of the average percent
recovery. The laboratory manager approves the LMCS limits,
defined as P t ns, where n is a positive number. The values for P
and s are either performance based. In general, management sets
the warning 1 ts at 2s and the control limits at 3s or their
equivalent. *

When the LMCS identifies an out-of-control method, it
automatically initiates corrective action. The system issues an
0ff Standard Condition Report (OSCR). The scientist in charge of
the method must discover and resolve the problem to close out the
OSCR. Until e OSCR has been clear, 'sonnel can not | ‘'form
any analyses by th- method. After tI .cientist has resolived the
probl.__, personnel evaluate all analyses performed since the last
in-control point.

The laboratories assess precision by examining the results from
split samples or laboratory duplicates. Percent relative

difference measures the precision of analyses. Percent relative
difference is computed by the following equation:

RD—:Loo-Sd
X
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Where:

RD = Percent relative difference
S, = The standard deviation estimate of the duplicate data set
i = The arithmetic mean (average) of the duplicate data set.

The initial QA objective for completeness of analyses in the
laboratories is 90%. This means that the goal is to produce
usable analytical data for a minimum of 90% of the analyses
requested on all samples submitted to the laboratory. The
laboratory evaluates actual performance against the 90% objective.
If the laboratory performance drops below this limit, management
initiates corrective ction. This action shall identify and
correct those activities within the ' __oratory that have caused
the drop in performance. The objectives are documented in the
Environmental Protection Quality Assurance Project Plan (QAPjP)
(WHC 1992d).

A quality control program shall be established to evaluate and track the quality of the
emissions measurement data against preset criteria. The program should include where
applicable a system of replicates, spiked samples, split samples, blanks and control
charts. The number and frequency of such quality control checks shall be identified.

The samples analyzed under this program consist of mounts made
from preparation of stack filters. Each sample collection point
produces only one sample which is sent to the laboratory for
analysis. No replicate samples are available. Repeat measurement
of individual samples are made at the discretion of the scientist
in charge.

As a type of process control samples, stack filters are not
subject to matrix effects %nd rad1g?uc11de spikes are not used.
gaweverg tracer glegents Am and “*°Pu support the analysis of

Am, “°Pu, and %u in the quarterly composite of weekly
filter samples.

The laboratory does not split samples. There is no guarantee that

the distribution of material on the filter will be homogenous.

Because of this. no subsampling procedure. such as splitting, can
( ng t ‘epre: A Al:

splitting tl ine 't di’ t. ..., vh1ch would

adversely effects the method detection limits.

Formal blanks are not available for these analysis. However,
prior to the analysis of a batch of samples, the background of the
counting instrument is checked. This background check as made on
each planchet and planchet holder.

Control charts and standards used in support of these analysis are
described in Section 4.4 of WHC-EP-0536.

Laboratory requirements are presented in Section 3.0 of
WHC-EP-0536.
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A sample tracking system shall be established to provide for positive identification of
samples and data through all phases of the sample collection, analysis and reporting
system. Sample handling and preservation procedures shall be established to maintain the
integrity of samples during collection, storage and analysis.

See Section 6.2.3 of WHC-EP-0536.

Periodic internal and external audits shall be performed to monitor compliance with the
quality assurance program. These audits shall be performed in accordance with written
procedures and con ed by personnel who do not have respc bility for performing any of
the operations bei.., .udited.

See Section 7.0 of WHC-EP-0536.

A corrective action program shall be establish ncluding criteria for when corrective
action is needed, what ¢ ective action will | :aken and who is responsible for taking
the corrective action.

See Section 8.0 of WHC-EP-0536.

Periodic reports to responsible management shall be prepared on the performance of the
emissions measurements program. These reports should include assessment of the quality of
the data, results of audits and description of corrective actions.

See Section 9.0 of WHC-EP-0536.

The quality assurance program should be documented in a quality assurance project plan
which should addr each of the above requirements.

The quality assurance program for stack 291-T-1 will be described
in a future QAPjP.
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