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SUMMARY

This plan outlines seven effluent monitoring projects for study and
investigation. These projects have been identified as significant in
extending the state-of-the-art in effluent monitoring.

The objective of the plan is to evaluate, modify, and improve monitoring
techniques at existing and future nuclear fuel reprocessing and waste
solidification facilities. Innovative approaches to identified problems
will be examined and, if feasible, demonstrated under operational con-
ditions. Specific problems and needs in off-gas monitoring technology
defined for investigation include the dioctylphthalate in-place test
method for verification of HEPA filter efficiencies in a corrosive
environment, monitoring of radionuclides with low-energy emissions,

real time tritium monitoring, reliable analytical methodology for 1%C,
1291 and 8SKr, on-line monitoring of alpha emissions, evaluation of sub-
micrometre particle collection techniques, and particle size studies in
plant off-gas streams.

Investigation of these monitoring needs will begin with laboratory and
small-scale studies. The technology developed in the small-scale studies
will be verified by in-plant sampling and measurements. Work on the
combined projects will run from mid FY-1978 through FY-1981 and will
require a total manpower effort of 15 man-years.

































humidity will be 50 and 95%, will be 500 and 10,000 ppm for NOx concen-
trations, and will be 150 and 200°F for temperature. The combination of
high and low values of the three parameters will be varied randomly and
the filter efficiency for each combination calculated.

The advantage of this experimental design is that both the "main effect"
and the "interactions" of each factor may be determined. Changes in the
DOP procedure to minimize the effect of each parameter will be
investigated.

The second phase of the project will involve a comparison of the DOP
(U.S.), sodium chloride (British), and uranine (French) methods of
testing HEPA filters. It is expected that the British and French methods
can be adapted to the proposed DOP test apparatus with appropriate
modifications.

The last phase will be the modification of the present DOP, sodium
chloride, or uranine test equipment and/or procedures so that a more
consistent and accurate HEPA filter efficiency can be measured. These
changes will then be tested in the WCF off-gas HEPA banks to determine
their effectiveness.

4. Llaboratory Apparatus

The experimental apparatus is shown in Figure 5. The basic design will
include an aerosol generator for DOP, injection points for air, steam,
and NO, a reaction bomb for partial conversion of the NO to NO,, two
HEPA filters in series, and sample ports before each filter and after
the filter bank.

Rotameters before and after the filter bank will indicate flow through
the system, while pressure indicators will show the pressure drop across
each filter. Humidity and nitrogen oxide concentration will be measured
upstream of the filter system.


















VII. EVALUATION OF SAMPLING METHODS FOR TOTAL COLLECTION
OF SUB-MICROMETRE PARTICULATES

1. Problem Definition

Particles in the sub-micrometre range will deposit in the lower portion
of the human respiratory system so total particle collection should be
of concern when developing a stack sampling system at a nuclear facility.
When collecting particulates in an off-gas environment using sample fil-
ters of HEPA specifications, high collection efficiencies are obtained
for particles of tenths of a micrometre diameter. Below about 0.05
micrometre diameter, high collection efficiency is questionable due to
possible particle behavior as gases (Brownian movement). The project
will investigate sub-micrometre collection efficiencies of various
particle collection systems. Previous results at INEL-ICPP indicate
that about 5% of the radioactivity associated with particulates escapes
HEPA sampling filters.?® The Environmental Protection Agency method 5
was used.l0 The project would require about 18 months to complete,
beginning at mid FY-1979 and continuing through FY-1980. About 1-2
manyears of effort would be required.

2. Project Plan

The collection efficiency using various instrumentation and equipment
will be defined in laboratory experiments using particle generators and
various sub-micrometre particle size standards. Identified systems to
be tested include cryogenic separators, electrostatic precipitators,
scrubber cyclones, low-pressure cascade impactors, and the EPA

sampling train.

On the basis of Taboratory results, the most efficient collection system
will be demonstrated using the ICPP stack effluent. The project goal is
near 100% collection of particles of all size ranges, with particular
interest directed toward the under 0.1 micrometre range.

VIII. PARTICLE SIZE STUDIES IN PLANT OFF-GAS STREAMS

1. Problem Definition

Work performed at the Idaho National Engineering Laboratory (INEL), using
cascade impactors for particle size measurement of particulates at the
stack, indicates that specific plant operations are related to stack par-
ticulate releases. This work has been reported in Allied Chemical Corp-
oratignlg Idaho Operations monthly progress reports!!=15 and in a topical
report.
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Preliminary measurements of stack effluents indicate the need for ex-
panding the studies to obtain information at the point of release. At
the ICPP, 90% of the stack effluents are plant ventilation air. This
large dilution contributes significantly to errors in interpreting plant
operation data. Another possible error would be due to changes in
particulate size as particulate moves through transport lines from the
point of release. It is proposed that particle size measurements be
made close to the source of each gaseous effluent release. A better
indication of particle characteristics in each stream would then be
obtained and this information could be applied to the stack data for
accurate and specific particle release information.

This project would result in providing the following particulate infor-
mation for each major process off-gas stream: (1) particle size
distribution, (2) radionuclides associated with particle size, (d) dust
load, (4) element identification, and (5) emission concentration.

The project would require about 18 months to complete, beginning in mid
FY-1979 and terminating at the end of FY-1980. However, the project
would be dependent on ICPP and WCF plant operating schedules. About a
2-manyear effort would be needed.

2. ICPP Plant Processes to be Investigated

Because of the variety of plant processes, the ICPP is an ideal facility
for studying particle characteristics in off-gas (0G) streams. The off-
gases from the following processes will be investigated: (1) zirconium
fuel dissolution (Zr-p0G), (2) aluminum fuel dissolution (CPM-DOG and
C&D cell-D0G), (3) electrolytic process, (4) vessel off-gases (V0G),

(5) Waste Calciner Facility off-gas (WCF-0G), and (6) ventilation air.
Figure 6 shows these systems and the proposed sampling points.

The Zr-D0G (zirconium dissolver off-gas) cleanup system contains a
caustic scrubber which removes hydrofluoric acid mist from off-gas
having a maximum flow of 50 cfm. After the scrubber, the off-gas is
cleaned by a demister, routed through a superheater, and filtered by

a HEPA bank. This gas is further cleaned at the Atmospheric Protection
System (APS) by a fiberglass-packed prefilter and another HEPA filter.l7
The sample collection point will be downstream of the first HEPA, but
before the APS prefilter.

During the dissolution of aluminum fuels, effluents (A1-D0OG) can be
released by either the C&D-DOG or the CPM-DOG. Off-gases from each are
routed through a common cleanup system that consists of a demister, super-
heater, and HEPA filter. The flow rate of the gas is about 150 cfm. The
off-gas is then combined with the cleaned WCF and vessel off-gases and

the total gases are further decontaminated by the APS off-gas cleanup
system (Figure 7). The best sampling station for the aluminum dissolver
off-gas would be as close to the CPM-DOG HEPA filter as possible.
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