ACID WASTE STORAGE TAMKS £D-3 AND 8D-4

SAYETY ANALYSIS
BY

THE DIVISION OF MATERIALS LICTNSING

NUCLEAR FUEL SERVICES. INC,

DOCKET 8O, 5C-201

AUTHOAIZATION REQUESTED

Ey a letter dated December 20, 1967, and supplemented by a letter dated
September 27, 1968, Nuclear Fuel Services, Inc., (NFS) submicted infor-
mation relevant to the design and construction of stainless steel waste
storage tanks (8D-3 and 8D-4) to be uved for the storage of acidic, self-
heating, high level radiocactive waste from the processing of Consolidated
Edison Company's Core A fu:l., The above letters requested approval of

these tanks, &nd removal of the restriction on p.ocessing Category LII

fuel from Technical Specification 2,2 of Provisional Operacing License CSF-l.

BACKGROUND

Under Technical Specification 2.2 of Provisional Operating License CSF-1,

no conversion of fue! of Category 1l., V, and VII {rom the form in which
tuey are received msy be made in the plant until such time as installation
of the tankage vhich may be necessary for storage of the prucessing waste
from these fuels has been completed and spproved by the Uniced Staces
Atomic Energy Commission. Consolidated Edison Company'- Core A rusl s
Category IIl fuel, and NFS has installed tankage ({D-3 end 80-4) for storage
of the processing waste from this fuel.

DESCRIPTION

Waste tanks 8D-3 and 6D-4 are 15,000 gallon stainless steal (304L) tanks
supported above an 18" stainless steel pan with sump, in an underground
concrete vault. This faciliiy is located in the Waste Tank Farm a:ea
adjacent to the underground concrate vaults for waste tanks 8D-l and 8D-2,

The concentratew, high level, acidic waste from processing the Ccre A fuel
will be transferred from tank 7.:-% via a jacketed stainless steel linz to
one of the 15,000 gallon stainless steel waste tanks (8D-3 or 8D-4) for
long term storage. While one tank will be used for waste storage, the
other identical tank will be maintained as an emergency spare.
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The vault contains an installed steam ejector for the trinsfer of tank leakage
from the pan to either 8D-3 or GD-4, The routing to elther tark s controlled
by a manually operated J-way selector valve which is located below grade in a
shielded pit above the vault,

The fission products contained in the stored waste will have & totsal decay
hoeat peneration rate of about 230,000 Biu/hr, This stored waste, zoatain.
Lag e o Tum and Tisalon products, #ill be maintained in a non~boiling
CONdATiOn, 4t i towperature not exceeding 140°F, with the aid of cooling
¢oils. Each tank has three separate cooling coils, two vertical and one

horizontal, which together are designed to remove a4 to%al of 1,350,000 Bru/hr

The quality of materials used for construetion of the %anks, cooling rcoils
and piping was evaluated relevant to corrosinn resistance and tes:ad for
integrity. Both tanks weve fabricated by cerrified welders from one heat
of 304L stainless stee! on which Huey tes:s .+re performed to detect stress
corrosion. The root and tinal weld passes were X-ray and Jye peneirant
checked, and the vessels were helium lesk tested,

Both tanks were filled with water, the instruments were calibrated, and
the high alarms were set to sound at the desired levelc for alamm. The
cooling coils were testad to determine their capabllicy 2o contr.l the
temperature of the waste tank contents, The sump jec was hested to deter-

‘ne that it would function, The wasta transfer line from tank /D<4 to
canke 8D-3 and 8D-4 alsc was tested and made ready for future waste
transfer



SAFETY CONSIDERATIONS

1.

¢ Wagt the Va Sum

The vault sump (16" x 16" x 16") contains a level instrument which is
set to alam gt 15" (1" from the vault floor) and {c tested routinely
(Specification 6.3). Any seepage of grouad water into the vaul:, or
leakage of cooling watur piping in the vault external to the tanks, or
leckage of high level waste from the waste s.orage tank, would be
collected in the sump. At a level of 15" in the susp, an alarm would
sound in the control room which would be immediately iavestigated

by the operating personnel. The contents of the sump can be sampled
to determine whether it contains high level waste, or water, or both,

Since the vault has been sea'ed, and because of the nature of the

silty till soil, littly, if any, seepage of grousd water into the

vault is expected. On the other hand, if a cooling line should

buret, the sump would £111 rapidly (40 gpm) and the sunp alarm would
sound within one minute. It is belicved that the source .of the cooling
vatew '+ak could be determined and stopped within cue hour: before

th: depth of water in the vault's stainless steel pan would exceed the
18" height of the pan. Depending upon the activity level of the

water, whether intermediate level or Low level waste, NFS could install
4 tempo.ary line above ground from the sump jet discharge line at the
3-way selector valve, to establish a connection %o the waste storage
tank containing neutralized high level waste, or to the intercepter,
and empty the vault by jetting the sump to either appropriate alternative,
Sucn an off-standard transfer would be evaluated by the Safety Review
Comxuittee, and would be performed under special work permit cunditions
supervised by the Assistant Production Manager.

1f the vault sump collects high level waste, such as from a minor tank

.leak, the contents of the sump could be jetted back into the waste

storage tank via the sump jet and 3-wey selector valve. Such transfers
are within the shi lded vault, and should presaat no sp2cial problems.
However, routine jetting of the sump could eventualiy fill the waste

tank with steam condensate from the jet transfers and thus commit
vtilizatira of the spare tank for waste storage. Frequent jetting of

high level waste from the sump would indicaste tank failure, and similarily
coumit utilizetion >f the spare tank. A large leak of high level waste
from the waste storage tank would require transfer from the sump to the
Spare waste storage tank. At sucli a time that the spare waste tuus is
committed, a new Technical Specificatiun, 5.4, will require NFS to provide
a replacement spare :ank of sufficient capacity to contain the stored
waates,
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Since the vault's stainiess steel pan hoids oaly about 1/3 of cthe
contents of one full waste storage tank, and the ejecror capability for
discharging waste from the suup is limited to about 20 gpm, 1L Is
possible that leaking high level, acidic waste could cume into contact
with the vault's concrete walls above the pan, leor a shorl perivd

this would not seriously affect the integrity of the vault., [lurthev-
more, Lf any waste did escepe from the veult, it would be zbsorbec and
ixed in the silty ti'. adjacent .. “he vault

Control of the High level Waste Temperature

The acidic, high level waste from processing Core A fuel will contain
the thorium and fission products which would have a total decay ueat
generation rate of about 230,000 Detu/hr. In order to minimize Che
corrosion rate of the stainless steel,'and thus prolong the life of the
storage tank, the temperature of the waste will be contrelled at a
temperature below 140°F, The waste storage tanks contain two vertical
coils, either one having the capability to maintain the temperature of
the stored waste below 140°F, 1n addition, a third, bottom spiral,
cooling coil has been provided in case some unforseeable condition
should cause a precipitate which might require cooling at the botiom of
the tank, Our independent evaluation, and NFS's operability tests of
the cooling coils, indicate that the tank coils should be adequate to
control the temperature of the stored wastes.

NFS's operability tests determiaed that with tank solution temperatures
between 140°F and 100°F, and cooling water temperature during mid~-summer
between 65°F to 70°F, one side coil removed 190,000 Btu/hr, two side coils
removed 270,000 Btu/nr, and both side plus the bottom coil removed
340,000 Btu/hr. Our calculations indicate that one side coil shouid

be adequate to control the contents of the tank below 140°F, Farther,

we believe chat since the heat transfer test was based upon rate of
removal of heat (tenmperature drep vs time) from the tank's contento
rather tnan based upon the amount of heat input which could be removed by
the tank <oils while maintaining a temperature below 140°F, the results
of NFS's heat transfer test were conservative.

Cooling water is narmally supplied from the plant cooling water system.
Interconnections also permit use of tne plant utility water us coolant
with discharge to the storage lagoon., Both cooling water sources are
connected to the emergency power system, The cooling coils are always
pressurized; by either the cooling water or by utility air. A radiation
detector in the cooling water return line znd an air flow in ‘icator in
the utility air supply line monitor cooling coil integrity. Both
instruments are conrected to alarms. ia addition, each tank has level,
pressure and temperature indicators, and the high level and the high
temperature alarms are coanected to the Waste Tank Farm trouble alarm
which ansunciates in the Control Room., & new Technical Specifi=ation,
6.9, requires routine verification of thc operability of the cooling
water alamm,
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if, for some reason, the cocline system in the tank contalniag the
stored vaste should fail completely, the temperature of the waste
solution would increase at a rate of about 2°T/hr, 1f corvective
measures token by NFS to reduce the waaste temperature cannot maintain

8 temperature below 1400F, NI'S would transfer the stored waste to the
cpare tank, NFS believes that such a transfer could be initiated withina
16 hours, .

Acidic vapors from the waste storaje tanks are passed through an
industrial caustic soray scrubber (8C-l), Lnock-out drum (fiD-6), and
high efficiency filter (8T-1 or 8T-1A) prior to discharge from the
plant stack. The scrubbe. has been designed for 20 ¢fiz so that
utility air may be introduced into the tank space above the waste
solution to preclude the buildup in the tank of radiol,tic hydrogen

to explsoive concentrations, This system should reduce the a.id
content of the off-zas below a concentration which might be harmful to
the exhaust system, Further, the system would be adequdte to exhaust

. and condense steam if the waste solution should reach boiling conditions.

Thus, the control of the waste solution at temperatures below 1409F {s
primerily an economi: consideration relevant to prolonging the useful
1ife of the tank since the ~crroslon rate increases substantially at
higher temperacurca.

ns of Waste t» Spare Tank
-‘#

These stainless steel tanks are designed for a useful life in excess
of 50 years. Provisions have not been installed for an inter vault
transfer of the waste from one tank to the other because it is believed
that after some extended period of immersion {n acidic waste, the
probadbility of such a transfer system being operable is very low,
however, an assembly drawing, scope of safety considerations, and the
flanges, piping and submerged ejector for making such a transfer will
be <uintained for ecmergency use on the plant site.

In order to transfer the waste from ono tank to the other, it will be
necessary to install an ejector assemdly, with access port cover flange,
directly into the waste through the 18" dianccer tank access port at
ground level. This ejector assembly would be connected by 37' of 2V
stainless stecl flexible hose piping above ground to a 2'" line in the
sample plug which discharges into the spare tanx. The waste transfer
would be accomplished by remote operation of the ejector. If nccessary,
the above ground transfer line could be covered with lead or dirt
during the waste transfer to reduce radiation levels,



The future trunsfer of waste to tie spare tank would be a one time
event due to tunk or cooling fallure, Since the transfer may involve
various weather and tank conditions, the transfer will be supervised

vy the Production Manager, with guidance from the Safety Comuittee,
undor special work procedures,

‘.c N

Based on our review of the proposed installation, we conclude that it
does not present significant hazard considerations not described or
implicit in NFS's "Final Safety Analysis Report” and that there is
reasonable assurance that the health and safety of the public will not
be undangered by the installation and use of the proposed high level
tanks. Approval of waste tanks BD-3 and 8D-4 for the storage of high

level, acidic waste from the processing of Consolidated Edison Company's
Core A fuel is recommended,

Signed: 7 ‘ﬂa/ruéwlm/

T. R. Workinger ¥

/"‘ —— - {
o P . A
Approved: -~ " -~ P

R. B. Chitwood, Chief
Irradiated Fuels Branch
Division of Materials Licensing
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2. A difference of up to a ‘actor of two can be produced bv differing
amounts of surface water ited y raintaill A8 dlscussed earlier
the ground water would si § ome L the ground sources from detecti

- i

by the aircra’t. iha acty rainfall histories pertinent to the tw

Surveys are not rnown,

Y. Couit rate excurs‘ous of a factor of 10 can easily be nroduced during
normal waste burial operations, when radioactive material is rpresent
on the burial ground site but has not yvet been covered with eart
shown in Fig, 1.2 the exposure rate near such a limited-size source
-4n exceed the average e€<posure rate inferred from the ARMS measure=

ment by more than a factor of 100.

The difference of the burial ground radiation levels of 1968 and 1969 in-
dicate that a waste burial cperation was probably underway during the 19689 flights
but not during these in 1968, In support of this hypothesis we have investigated
the operating status during the surveys. During the 1968 flights no fuel reproces-
sing cperation was underway. Juring the 1969 survey, however, a reprocessing
gperation was nearing completion and was at a phase in which wastes would be avail-
able for burial.” Unfortunately, no concurrent records or photographs of the site
are readily available to evaluate whether burial operations were actually in pro-

gress,

2.1.2 Processing Plant

The radiation levels observed from the ARMS aircraft, expressed as average
ground exposure rates over the processing plant buildings, were 70 to 100 _R/hr

\

during the 1%c8 survey (Fig. 2.1), and 2750 L R/hr during the 1969 survey (Fig.
2.4). Nothing in the processing plant is large -acugh to classify as a "large
arega' source, and, consequently, local exposure rates would have exceeded the
above values. Based on the correction factors given in Fig, 1.2 the average ex~
posure rates listed in Table 2.] would be measured cver limited-area features of
the processing plant, if each were the source of the cohserved radiation. These

data are not corrected for attenuation by any shielding that mav be present.

TABLE 2.1 -~ RADIATION LEVELS OBSERVED OVER PRO
EXPRESSED AS AVERACE EXPOSURE RATES OVER
FLELD OF VIEW AND ALSO OVER CERTAIN LIMITEL

MR/nr (average)

: Area, Correction
Feature - 2 35§
square fteet ractor 1968 i )
Adrcraft field of view ~ 1,000,000 l ~0.1 ~{.8
Whole processing area ~ 80,000 7 ~(.6 w3
Fuel-¢ lement storage pool ~4, 500 20 ~ e ~20.,0

*Data are not corrected for any shielding that may be present.



As was the case with the burial ground radiation the higher exposure levels
observed in the 1969 flights over the processing bu. ‘dings also appear to correlate
with the different fuel rep: cessing phases underway at NP'S during the twe surveys
(see 2.1.1).

One contributing factor has been isolated that produces at least part of
the enhanced radiation levels observed in 1969.* 24 batch of spent fuel was re-
celved by NFS during 1969 that contained substantially more radicactive impurities
than usual. During mechanical processing of this fuel these impurities were re-
leased into the fuel storage pool, bringing its radicactivity concentration from
~107" uCi/ml typical of 1968 operations up to ~10° _Ci/ml at the time of the 1964
survey. This concentration would enhance the 1968 .=rayv count rate by at least a
factor of three and so must have significantly contributed to the higher levels
in 1969.

22 DETAILED SURVEYS (SECONDARY BOUNDARIES)

The ground exposure rates were observed to fall rapidly to normal backe
ground levels near the primary boundaries of the NFS site, except for twe regions
of terrain in which the rates were I to 3 times higher than average:

1. A ribbon that extends north from the processing plant, then veers to
the northwest, with a local maximum about 2 miles NNW of the plant
buildings, as shown in Figs. 2.4 and 2.5, This ribbon coincides with
the paths of the waterways into which low-level liquid wastes from the
fuel reprocessing operation are dispersed., Analysis of the obsarved
radiation is the primary subject of this section,

<. Above-background radiation contours to the west of the processing plant,
in the vicinity of a waterway called Quarry Creek, into which no radio-
hydrological paths are known to exist (see Fig. 2.5). This "Quarry
Creek Anomaly" is discussed at the end of this section.

2.2,1 Liguid-Waste-Dispersal Waterways

Figures 2.4 and 2.5 show iscexposure contours within the secondary boun-
daries of the NFS facility as derived from the 1965 and 1969 data, respectively.
Both figures demonstrate above-background radiation levels that correlate with
the paths of Frank's Creek and Buttermilk Creek, with local maxima at confluences
between Frank's and Buttermilk and between Buttermilk and Cattaraugas Creeks., This
complex of waterways is the system into which low=-level liquid wastes are dis-
persed.

Above-background radiation level. were alsc inferred for Cattaraugas Creek,
downstream from NFS. Since this waterwav lies outside the NFS boundarie- ‘e
presentation of the Cattaraugas Creek data and their analvsis are reserve .or sur
discussion of the wide-area surveys, in the next section.

A detailed analysis of the gross count rate data 'mequivocally demon-
strates Lhat the enhanced exposure rates were caused by radicactivity in or around
Frank's Creek and Buttermilk Creek downstream from NFS. Plots of simultaneous

*We gratefully acknowledge the contribution made by the AEC Compliance staff in
talling this factor to our attention.




