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1. Introduction

The review of the present radioactive
liquid waste management systems of PWR’s
shows that the amount of waste generation
in the nuclear facilities are greatly under-
estimated, and the wastes are miss-managed.
In this paper the generation of radioactive
liquid wastes is systematically reviewed and
the characteristics of each waste stream is
-evaluated for logical processing. Presently
it is very conventional to collect the wastes
in a single surge system and commonly
process them through a system, which res-
ults in an expensive and insufficient mana-
.gement of the liquid radwaste.

The proposed management scheme enco-
mpasses the collection and processing facili-
ties to handle radioactive waste water
resulting from the operation of typical 1, 000
MW class PWR plants. The present philos-
ophy imposed on the design of-this system
requires that the wastes be segregated, col-
lected and processed to its chemical and
radiochemical characteristics. Processing
components ‘are proposed to provide both
«chemical and radiochemical decontamination
factors which will produce water of such
-quality that will permit its cycle within the

plant, and all wastes are assumed to be

treated on a batch basis. The proposed

radioactive liquid waste management system
is designed in accordance with the require-
ments of 10 CFR part 20 and Appendix I to

10 CFR part 50 1,2,

Radioactive wastes generated during the
operation of a PWR plant can be classified
into seven categories, namely
1) non-aerated reactor coolant drains and

leakages (normally processed in the Boron
Recycle System),

2) aerated equipment drains (relatively high
radioactivity, borated water),

3) miscellaneous wastes (floor drains, deco-
ntamination wastes, etc. which are nor-
mally low radioactivity with high disso-
lved solids content),

4) detergent wastes (low activity and high
detergent content),

5) chemical wastes (low volume, nigh che-
mical concentration and/or high radioa-
ctivity),

6) demineralizer regenerant waste (high
coductivity, large volume and low radio-
activity),

7) steam generator blowdown waste (high
conductivity, and low radioactivity).

The design utilizes the above categorizat-
ion for segregation and processing.
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2. Processing Schemes

Six separate process trains are considered.
All process trains are to ke
continuously recycle a portion of the process
flow back to the collection tank during
processing, which assures the tank contents

designed to

are maintained in a mixed condition. Colle-
ction systems are to be designed to provide
the ability to completely isolate a collection
tank prior to mixing, sampling, chemically
adjusting, and processing while maintaining
the capability of collecting continuing inputs
to a given process train. This
the possibility of uncontrolled inputs conta-

eliminates

minating a batch after waste precondition-
ing and during processing.

The strategic system crossties are proposed
in order to provide operating flexibility and
system reliability during unexpected plant
conditions. The reprocessing within each
treatment system is permitted in the event
that process water quality does not meet
the desired standards.

2.1 High Level Waste Train

The aerated equipment drains could be
high
level waste train. This waste is potentially

collected and processed through the

high in radioactivity and contains boric
acid. This waste is not usually accepted in

the boron recycle ' system because of air
contents. However based on the nature of
the waste stream it is more desired to treat
the high level stream in the boron recycle
system. At least it is recommended that the
high level waste train is cross-tied with the-
boron .recycle system, which can serve as a
Lackup to the high level waste train.

In order to achieve the desired decontam-
ination factor (DF) the evaporation process
followed by demineralization is recommend-
ed. The
achieved through this combination. Figure

maximum DF of 10® ® can be

1 shows the proposed schematic diagram. In
the diagram it is proposed that the evapo-
rator package and mixed-bed demineralizer
is cross-tied to the Boron Recycle System.
In normal operation, non-aerated wastes are
processed in the BRS and aerated wastes
are treated through the
train. However they could serve as tackup

high level waste

systems each other by cross-tie. Mixing this
evel clean waste with the other wastes is
not recommended.

The evaporator package could serve for
the miscellaneous waste also if additional
DF is required. Especially when the radio-
activity concentration of the miscellaneous
wastes is high, the downstream of the rev-
erse osmosis unit could be processed through

this evaporator package.
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2.2 Miscellarecus ard Detergent
Waste Train
The miscellaneous waste train collects
and treats the decontamination waste, floor
drains, sampling line purges, hot chemi-al
lab rinses, resin dewatering waste, and
The
waste could contain detergent, oil and orga-
nics which could cause fouling and forming

other waste streams. miscellaneous

in evaporators. The reverse osmosis (R/0)
units are proposed to pretreat the wastes
and to protect the demineralizers since they
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are effectively removed by reverse osmosis.
A DF of 10 can ke credited to the R/O
element and a filter is used upstream of
each R/O unit to remove suspended solids
larger than a certain size. Figure 2 shows
the typical treatment for the miscellaneous
train, and the idetergent waste train R/O
element is proposed for the backup system.
When the radioactivity level is high, the
evaporator packages for the high level waste
train will be utilized to get an additicnal

DF.
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Fig. 2. Miscellaneous waste train

Input to the detergent waste train consists
of laundry and hot The
reverse 0smosis uniis are also proposed for

shower drains.

processing detergen: wasts. The DF for the
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R/O unit is 30 when used for laundry waste®.
Figure 3 shows the schematic process

block diagram of the of detergent waste

DISCHARGE
_J SAMPLE
| REUSE
TANKS
REPROCESS

2)

train.

IEMINERALIZER
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2.3 Other Waste Trains
The selected hot lab drains are sent to
the solid waste system for direct solidifica-
tion because of its small voume. The volume
of waste generation should be kept as small
as possible and the lab rinse is recommended
to be directed to the miscellancous waste

train in order to reduce the volume of
solidification.

The demineralizer regenerant waste train
is considered only with plants utilizing dee-
pted demineralizers for full-flow condensate
polishing. The amount of waste that should
be considered for treatment as a radwaste
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is a function of the steam generator type,
the design of the steam generator blowdown
treatment system, and the allowable quant-
ity of radioactivity leaking into the second-
ary system. Provisions should be incorpor-
ated into the design to provide the option
of treating this source either as a non-radi-
oactive waste (conventional fossile power
plant treatment) or as a radioactive waste.
Adoption of this system should be carefully
considered Lased on cost-benefit study in
accordance with the requirements set forth

in Appendix I to 10 CFR part 50,

rov LAD

CHENMICAL  WASTE

Based on the amount of steam generator
leakage, the necessity of the blowdown and
demineralizer regenerant treatment should
be detemined. The treatment may not be
needed during the early life of the plant,
however the continuous close monitoring
will be required and the future retrofit
should be considered. Figures 4, 5 and 6
shows the schematic block diagrams of
chemical, demineralizer regenerant and ste-
am generator blowdown waste trains, resp-
ectiv:ly.
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3. Conclusions

Three process schemes; evaporators, reve-
rse osmosis units and demineralizers are
proposed to treat the radioactive liquid wa-
stes. Evaporators are recommended for the
clean high level wastes, and R/O units are
proposed for miscellaneous and detergent
wastes.And the small amount of hot lab
wastes are directly solidified.

For redundancy, the evaporator packages
are cross-tied between high level and boron

recycle systems, and R/O elements are
cross-tied between miscellaneous and deter-
gent waste trains. They serve as the backup

components each other.
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