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Subject: llakeup and Purification Oer.rfnera1 izer Ces ium Elution 

Rcfcrenc~s: (il) Lettet· f rOiil J. J. Barton to B. J. Snyder, 4410-84-L-0094, 
dated July 19, 1984 

(b) Letter from F. R. Standerfer to B. J. Snyder, 4410-84-L-0136, 
dated August 29, 1984 

This l ette r is in responsP to references (a) and (b) fn which GPU lluclear 
Corporation forwarded both a safety evaluation and an addendum describing the 
pruposcd process for chemically P.1uting the cesium i\Ctivity from the res in in 
the r.JiJI:cup and purification dcmineral izers. Your safety evaluation addressed 
th~ process design and operation to clute activity from the resin to the 
ocutralizer tanks, radiological controls fo r the process, radiolytic gils 
gtmc ratlon, process interfaces 1~ith othe r plant syster:~s, and consequences of 
postulated leaks from the systerns. 

The sta ff revi ewed your initla 1 safety evaluation (reference a) and dete~incd 
th<1t cla ri f ication of seve ral ttcms was needed. These items ~1ere discussed in 
•• r..eetfng ~11th your technica 1 s taff on August 21, 1984. Y!lur addendum 
(ref erence b) addressed those items needing further written clarification as 
Hell as ir.:provemnts in the des ign and operation of the system thi'lt had not 
been ri nalized when the: origina l safety eva1uc1 ti on WilS submitted. 

B~scd en our safety eval uati on, whicl1 i s attached, we have concluded that your 
proposed prcce~s r.an be carri t:d out \lith reasonab 1 e assurancE that the process 
w1ll not present an unacceptabl e rfsk to the hea lth and safety ~f the public 
dnd !>ite 1110rk~ors. f1dditi ona lly, the potential en'lironmcntal effects fron the 
elution process fall wfthi1. tht~ scope of conditions previously co·nsidcrcd in 
the PE lS . 
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ATTACHHEIH 

PROCESS DESCRIPTIO~ 

The system for elution of the cesium activity from the two, 90 cubic feet 
stainless steel demineralizers consists of a supply of processed water, a 
chemical mix tank for batch additions of dilution water and elution solutions 
to the demir.eralizers via the demi~eralizer operational outlet lines, an 
eductor and transfer pump forpumping the solutions out of the demineralizer, 
a 20 micron particulate filter, pipe and hose to transfer the solutions and 
eluted activity to the neutralizer tanks, and instrumentation to monitor and 
control the process. ihroughout the elution process the demineralizer vessel 
gas spaces will be vented to the waste gas system. Processed water mixed with 
elution chemicals (sodium hydroxide, boric acid and anion resin for organic 
residue scavaging) will be added in 200 gallon batches to the deminera lizers 
via the chemical addition tank. Chemical concentrations will be successively 
adjusted in each batch to achieve the desired activity concentration in the 
eluent stream. The solution will be pumped from the demineralizer by a 
transfer pump or an eductor system supplied by processed water. The eluent 
will be passed through a sintered metal filter to remove any resin fines or 
fuel debris and then transferred to the neutralizer tanks for 
sampling/analysis and subsequent processing through the submerged 
demineralizer system (SOS). 

PROCESS DESIGN FEATURES 

Laboratory analysis of solid and liquid samples from both demineralizers 
indicate the highest expected activity levels in the liquid phases presently 
in the vessel is 2700 uCi/cc. The initial batch addition to the 
demineralizers will consist of about 200 gallons of processed water without 
any additional elution chemicals. This will dilute the liquid phase to about 
1350 uCi/cc. The process equipment and transfer piping is shielded to provide 
a ~a1i~um radiation level of 2.5 millirem per hour at the system control panel 
with a process stream containing a maximum activity level of 70 uCi/cc. The 
system control panel is located in the Hayes Gas Analyzer room on the 
Auxiliary Building 305 ft. elevation. The initial batches of high activity 
water will be drawn from the demineralizers at a rate of .25 gpm by an eductor 
supplied by 5 gpm of processed water. Since no significant removal of cesium 
front the resin is expected in the first batch, the 20:1 dilution of the liquid 
;:Jhase by the eductor ~n 11 yield an effluent '!Ctivity of no more than 70 
uCi / cr During subsequent batches, the chemical additions and dilution flow 
will be adjusted and procedurally controlled to achieve a cesium removal rate 
from tne resin that will yield activity levels of no more than 70 uCi/cc in 
the diluted eluent stream. Instrumentation will be provided to monitor the 
area radiation levels in the process operating areas. Additionally, process 
radiation monitors will be provided to measure radiation levels from the 
process piping. These monitors will be procedurally controlled and calibrated 
to allow correlation of observed dose rates to the activity concentrations of 
the process stream. If higher than expected activity levels are seen in the 
eluent stream, the eductor suct1on can be throttled to provide greater 
dilution by the eductor an~ additional process~d water can be injected further 
downstrPir to achiev! a t0tal d1lu~1 cn rate cf ~0:1. Process fl ow meters are 
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installed to monitor system flow rates and loel instrurrentation has been 
installed to indicate water level in the demineralizer vessels. In addition, 
the eductor suction hoses enter the demineralizers through the normal resin 
fill connections and terminate above the resin beds and will thus preclude 
lowering vessel Hater level below the resin. 'tlater addition and removal from 
the derr.ineralizers will be procedurally controlled and logged to rnaintai.n 
records of system inventory. Thus, suitable instrurentation and procedural 
controls are provided to assure adequate monitoring and control of the system 
during the elution process. 

The eluent stream is expected to have a nearly neutral pH (6.0-8.0) and has 
been deternlined to be compatible with all components, including the process 
piping and the neutralizer tanks. Thus, no adverse corrosion environment is 
expected. 

The processing system has been designed and will be procedurally controlled 
during operation to assure double valve isolation from interconnecting 
radioactive waste and reactor coolant processing systems. The staff has 
determined that sufficient design features with instrumentation and controls 
to assure no intersystem leakages could contaminate the reactor coolant 
processing systems with high activity water or cause boron dilution in the 
reactor coolant system. 

COI1BUSTIBLE GAS GENERATION 

Radiolytic generation of hydrogen gas in the demineralizer with the highest 
cesium loading has been measured to be less than 1.4 liters per day. The low 
generation rate in conjunction with continuous venting of the demineralizers 
to the waste gas system precludes buildup of combustible gas concentrations. 
Instrumentation is provided to monitor pressure in the vessels and thus would 
provide early detection of any gas buildup in the event of waste gas system 
failure. Additionally, all cubicle spaces and control stations will be well 
ventilated to prevent accumulation of combustible gases in the unlikely event 
of system leakage. 

CR I Tl C/.LI TY 

~on destructive assay studies of the ma~eup and purification demineralizers 
indicate a total of no more than 4 kg of fuel debris in the vessel. The 
mininum critical mass for the expected range of fuel enrichment is greater 
than 70 kg, therefore, no criticality potential exists. 

~~DIOLOGICAL AND EnVIRO~ME~TAL CONSIDERATIOnS 

The staff has reviewed all radiological controls and determined that adequdte 
monitors and controls exist to assure acceptable radiation levels in all 
accessible areas during normal operations. Except for the pre-operation 
installation and alignrr ~nt, operation of the elution process will be carried 
out behind shield walls at the system control panel where radiation levels are 
expected to be about 2.5 manrem/h". A training progrilol will be conducted for 
-.11 ope,·ators involved ~lith the process to assure t'.~ir familiarity \'dth the 
system , its inst rumentation , its opera ting principles , and expected 
r~diological conditions. 
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The staff has cietennincd that the most :>•·obable leakage patlll~ay could result 
in rel eases of relati\ely high activity water f rom the system to various 
locations in the auxiliary building cubicles. The system, however, has been 
loca ted such that radiation ~onitors and periodic visual inspections would 
quic~ly detect any sys tem leaks. Suitable personnel access controls will 
prevent undue radiation hazards to workers in the event of leaks. System 
leakage will be cor tained within existing plant drainage sumps, precluding 
adverse environmental impacts. Any airborne activity that might be generated 
from liquid leakage or gas space venting will be controlled and processed 
through the norma 1 Auxiliary Building HVAC filters and monitors prior to 
cischarge. 

The total collective occupational dose for this operation is estimated to be 
four (4) person-rems which includes system installation, operator training, 
and operation. Because of the process water dilution, the sh1elding provided 
to the control panel, the placement of process monitors , provisions for 
leakage detection and containment, provisions for ventilation control, and 
training of operating personnel,the staff has determined that adequate ALARA 
considerations will be in place. 

CONCLUSIOU 

On the ba !; iS of our safety review, 1-1e conclude the proposed makeup and 
purification demineralizer elution process can be operated without posing a 
significant risk to the occupational work force or the offsite public. The 
potential environn~ntal impacts are minimal and the proposed activities fall 
within the scope of those previously assessed in the Programmatic 
Environmental Impact Statement. We therefore approve the operation of the 
elution system subject to our approval of the associated operating procedures 
in accordance with Technical Specification 6.8.2. 
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