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Mr. Harold R. D..iton W et
Office of Nuclear Reactor Regulation Wl [TV

U. S. Nuclear Regulatory Commission
washington, D. C. 20555

Subject: Virgil C. Summer Nuclear Station
Docket No. 50/395
Solid Radwaste Handling and
Disposal - Open SER Item 1.7.17

Dear Mr. Denton:

As a result of recent industry difficulties involving the use of urea
formaldehvde as a radwaste solidification agent, South Carolina Electric & Gas
Company (SCE&G) has contracted with Chem Nuclear Systems, Inc. (ONSI) for
portable solidification services asing the cement process. This portable
(skid mounted) system will be located inside the Auxiliary Building in the
existing radwaste handling area.

Per conversations between Mrs. Nancy Clark and Mr. Gary Moffatt of SCE&G and
members of your staff, the following is being submitted:

a. FSAR Chapter 11.5, "Solid Waste System," marked to reflect these
changes (Attachment I).

b. "Operating Procedure for ONSI Portable Cement Solidification
Unit No. 21," document number SD-OP-020, Rev. 0 (Attachment II).

c. "Dewatering Procedure for ONSI Conical-Bottam High Integrity
Containers 1% Free-Standing Water,” document number FO-OP-003,
Rev., C (Attachment III).

d. "Process Control Program for CNSI Cement Solidification Units,"
document number SD-OP-003, Rev. D (Attachment IV).

e, "P&ID PSU C-21," document number 313-2101-E01, Rev. 0
(.- chment V).

Please note that attachments C through F are Chem Nuclear proprietary

information. The attached affidavit is in support that these documents are to
be withheld from public disclosure (Attachment VI).
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Mr. Harold R. Denton
November 4, 1981
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Based on the above, we feel that sufficient information nas been provided to

complete your review. However, if you require further information, please

advise,
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Very truly yours,

/',;I‘. C. Nichols, Jr.
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Mr. Earold R. Denton
Docket No. 50/395

11/4/81

11.5 SOLID WAST" SYSTEM

11.5.1 DESIGN OBJECTIVES

The solid waste system is du:signed to packagealid-o:olidify radiocactive 'Z? ;
wastes for shipment to ~a approved offsite burial facility in accordance

with applicable Department of Transpertation (DOT), NRC and State regu-

lations. The system conforms to 10 CFR 20 and 10 CFR 50 requirements by

providing shielding so thst radiation exposure of operating personnel

and the public is within acceptable limits. Solid waste packaging is

accomplished in..-&‘.&d:.a&n- area located on the ground floor 117
(elevation 436') of the auxiliary building, a Seismic Category I struc-

ture. Thie-aies ieisoiatediiot it bkttt —t Ay
e S ek ke NP SRt peni T Do the—dTuskSssese

O roEe— Dassipethtouth—this opaning =it —eoniicllod—Theieis—aioe 27
Wmm%

Design, fabrication and test of solid waste system components and piping

is in accordance with ANSI B3l.] and other arcepted standards referenced »
by ANSI B3l1.l. Additional onsite system tests will be performed using
nonradioactive materials prior to commercial operation. The shipping

containers are DOT Type A. Overpacks for highly radiocactive materials

satisfy DOT regulations. Packaging and shipping conform to 49 CFR 171

\
|
through 49 CFR 178.
1.5.2 SYSTEM INPUT
Radicactive waste packaged includes:
. -
11.5-1 AMENDME™ [ &~ 7
S EEM il

and casks

Individual container shieldsWMm
9

_efi—tead are usad, when required, tec maintain radiation levels within

200 =R/hr at surface contact and 10 gR/hr at feet.

[
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kvaporatar bottoms.
<. Lhemica. (aooratory sampies.
5. Spent resins.
&. Used filter cartridges.
5. Radioactive hardware.

6. Compacted waste such as rags, paper, clothing, etc,

OMmga ners holding high level solidified radiocactive materials are

store;\}*»- their individual shields, within a concrete cubic t
grade. Conta n\-:::ding low level wastes are stored yie® their

individual shields, q...z::red y ON a mezzanine oor 11 feet above
this area. They are lifted -; —' driven trolley and crane

which locates containers in this e

The filling, flusniag ac@ solidification proced g‘.‘:::ormed auto-
matically ¢ acte manually from a control panel in a~shielded room.

Figure~ ] =1 1s a flow diagram of the sy:stem. A layout of thidzarea is

En b Figure 1.2-25.

Design quantities and activity levels of the various wastes are listed

in Tables 11.5-1 through 11.5-4,

i1.5.3 EQUIPMENT DESCRIPTION

Y P P PN Processinﬁ

The input to the solid waste system consists of the contents of four
radioactive waste storage tanks containing waste evaporator concen-
trates, cnemical laboratory samples, primarv spent resins and nuclear
blowdown spent resins and the associated valves, piping anc umps .

These components are located at elevation 412' in the auxi ary building
excepr for the chemical drain tank which zontains spent cu2mical labo-
ratory samples snd 1is located at elevation 37<' of the auxiliary build-

ing.

27
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IWSERT A

chemical processing area is located on the auxiliary building mez~
zaxine floor at elevation 447' to locate &s much equipmen: as possibl
in a\ponradioactive area for service and maintenance purposes. The

followdpg equipment is located in this area:

1. The ur-

urea fo

formaldehyde concentrates (UFC) storage tank whioh contains

ldehyde, water and a small amount of a propri
- .ve. is mixture comprises the sclidificatio. agent (SA).
2. The urea catalygt storage tank which contains ammonfum sulfate,

prilled urea, watker and a small amount of a proprietary additive.
This mixture compriges the catalyst.

The sulfuric acid storake tank contains the l1furic acid which can

(08 )
.

be used to lower the pH of liquid waste be 6.9, if required,

prior to packaging.

4. The chemical process module whikh contains the catalyst pump, UFC
pump, valves and piping to direct\the/SA and catalyst to the waste

container.

5. The sodium hydroxide storage tank/ contains sodium hydroxide whi-h is
used to raise the pH of the liaégd waste \above 6.0, if required,

prior to packaging.

Liquid waste is routed to a waste blending tank (
ing, vhere the liquid is regirculated through a pH
lating/radwaste pump. Sulfuric a~id and/or sodium h
the WBT as necessary to 4djust the pH of the tank liqui

to 7.0. By appropriate valving, a sample of the WBT constituents can be

cation. The WBT is also heated to permit close temperature contrgl.

The reciréalating pump is located in a shielded cubicle below the
and adﬁacent to the fill area at elevation 436'. The WBT is located
the floor above the pump within the same cubicle at elevation 445'. \\\

11.5-2a AMENDMENT 49 29
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e WBT provides a means tc accomplish the following: /// \

1. Thoreyghly mix and homogenize the waste. /////

2. Add chemicals for pH adjustment.

3. Control radwaste te rature.

Based upon solidification data 1ed by the process manufacturer for

various chemical solutions, the £ordect bard of ratios of waste SA and

catalyst is selected. 29

The control of waste maferial content before &ddition of SA provides the
means for assuring mdre consistent results. Whenl\the radiocactive waste
solidification fiY]l operation is terminated, the material within the
container is a¥lowed to soiidi - and then only SA and dqtalyst are added

to seal the fop surface of the .olidified waste.

atering module is located in a shielded cubicle on the adxiliary

iAding operating floor (elevation 436'). It consists of a resin

s

lurry dewatering pump and the associated piping and valves.

Pr""‘“"" and  Secen dery sp ent res/ins are Trans Fef‘ed
Eroim 7ie;r &*eS/Decf:‘Ve h’a’U/ﬂ 7L0r”£5 7o €/)‘/7c,- a
diﬁposab/c liner In %e Selid) ?/'caf[ol'l areq or q

linev which js already in a cask r‘eac// for 'f'y-ah_‘:/onrf
In 7‘/‘»6 7"ru¢/\ bn/. The Vre€s.ns /ha/ f/?en Ae es ther
SohdiP/ed or dewalered +or Sh,/o,men;‘. Dewaler retven
e f/.rdvjh the vendor's /D/f),rls' IAO’OCCﬁ'S skid fo He
dewaler connec fioen in the So0lidi ¥icetion area and
From there 1o either +he F£E xcess Ligeid Waste

/{cldu}o Jon K or f/)e S/Jep,f Res/h S?‘m‘dje 7¢'zn/<.
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sath shield walls separate the drumming stati

111l area from one another.

escribed in more detail™ 1 | § 9% Ty

11.5.3.2 Equipment

The equipment comprisirg the solid waste system is described in Sections (

11.5.3.2.1 through 11.5.3.2.7. Teble 11.5-5 provides equipment design

parameters. Reter 1o cwsI Opm'afmj Prece dore ! docoment o
sD-0P-020 and Flow diajram 3i3<2i0il~ Fol, ‘

11.5:3:2.1 Waste Storage Tanks a' i Pumps {

19 l Tanks containing radioactive waste and wetted parts of pumps are
fabricated from stainless steel, type 304, except as noted. The
chemical drain and the primary spent resin storage tanke and pumps are
described in Section 11.2. Other radwaste tanks and pumps are the waste
evaporator concentrates pump, nuclear blowdown spent resin storage tank, qncl

/|,9/ nuclear blowdown spent resin storage tank pump, sdd=ie=iiil, The BTt Z?
| Cobes ;& 334 o 1

11.5.3.2.2 Chemical Storage and Process Equipment

SA, catalyst, sulfuric acid and sodium hydroxide are stored i

ﬂﬁlﬂe7' in 2 chémigal storage area on the auxiliary building mezzapifie floor at
ES elevation 447 ")~gbove the drumming control room and ste fill area. A
chemical process modu is also located in this area, with appropriate
valving and pumps for directin to waste container, or sulfuric 2L7
’)’/ «cid and/or sodium hydroxide to the Containers of dry chemicals
for addition to the SA or alyst tanks are o0 stored in this area.

The SA (UPC) and catglyst tanks are of coated carbo teel construction,

whereas the sul ic acid tank is constructed of 316 stai ss steel and

the sodium hydroxide is fabricated from polyethylene.

/}hé/:;emical process module consists of the following skid mounted
3 equipment: |

7.9
11.5-4 AMENDMENT 4~
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TINVSERT R
Ruik cement and calecivm A/me:}/e are Stored -
’n a bulk Ptrailer Jocaled ovlside the /44}(:/1‘#&7
Buf/cl"ng_ Trve k aceRss , /4 loncumafic 71//08

cemeal Con vey or Jocaled in Fhis sqme areq,
transters Fhe cemen Mrouj‘z a Freek
access areq Wwall penefrqu‘an o « parfab/e
hose /eac/,'azj- Yo the i/l head . The €1/
heac/ l’)crw\a/// /acqfea/ /N 7%6 .So//a//"\/'cqﬁ'ah
area a/mvj with Hhe PRAng process skid
qwcf ﬁ)/ c/rqu//'c {/m/'f, TAC co‘nd/)‘/’oh/‘hj
cAcM/cq/ S?‘arq\je an d DirocessS qrea 5
located within a corbed area in the
tovek access, Liver veatilal.on efu,'/)”ven/‘
s Jlocated in 4 curbea/ Qreq e He
trvck aceess, 7%4 d‘/ﬂsc/\qv“je *'?Vow\ 7L/1e
liner Ven t'lat on e7u//ame»17‘ jo direcled
s f-/tp /3/0»17‘ Ve i 7L.

¢ &y
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SA purp.

2. Catalyst pump.
3. Flow détectors to indicate solidification agent and catalyst flow,

J
<:' 4. Pressure swiches in pump discharge lines.

5. Electrical termihal box.

<j 6. Associated piping,
11.5,%:2.3 Radwaste Module
The radwaste module consists of the following skid mounted equipment:

1. Liquid radwaste pump.

2. Preserve switch in pump discharge lini

)

3. Flow detector for radwaste flpy.

one to admit thé WBT effluent; another
discharge the WBT

4. Three motor operated valves:

to recirculate the WBT contents; and the last t

effluent to the disposable .ontainer.

P

11.5-5

Flow detector for dewatering flow. ’Lq

219
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d

o |

———————

/

~Pressure switch in pump suction line,

4. A motor ope d three-way valve to admit water f the WBT or the

{
disposable containe™ ‘
5. A manual valve to isolate th P

6. Electrical termifizal box. K

Associated piping,

11:9:3:. 2.8 Instrumentation and Controls r

The system uses temperature, flow, pressure, and level instruments to

monitor and/or control the process located throughout the system.

The }np/ahf [
~in—eddition—there—te—e control panel, power panel and radiation monitor gre

located in the druuming station control room. -A-descriptiomof—these 27

i » The CWST Contwrel pcne/ s alse
Jecated n Fhis same areq.
InP‘a"f _
1. p Control Panel

N

inp/C'o/'

The’control panel is a standard enclosure of NEMA 12 construction.

A functional flow chart showing valve positions, pumps, etc., is

presented on its face. This provides a visual presentation of

system performance and gives the operator full understanding of

current system scatusij The control panel is designed to provid

of operational controls and safety limitf;/léllftht required
sclid-state citeus

for manipulation of the system is located
within the panel. Manual ov

provided to allow for system
mal function correction

manual operat

f the process.

ol panel provides proof circuits which indicate t

v;rfbus valves are properly positioned before the required pump

bstatt and that the pumps are operating.

The {np/qu.f‘ conlrel ,Ocm c/‘/Orc’w'a/eS L\u// c’,z)c’"af/c"m/ COM,‘VO/ ’ ‘
for resin and Jiguid waste ‘/’/ogchr o (r’af,’ahj te the vender’s G-
h . : ~ i~ ™ gL P~
ment, It is alss vsed to MISSI@eE with-ven MENSHENT w29

Ment FTor dewakr return and For JUNE;T—3980—

h A
T/v")h;"\(‘ (~/J€U’L‘:7 iong§ ,

J




2. Power Panel

K‘ The power panel provides power for the operation o! the various pump

motors and valve motors in the system.

oof of Flow Systems

Proof of flow uitry and solid-state, thermally actuated w

switches for the dewatemipg, waste, solidification , and
catalyst lines are furnished. 1 ;;pcﬂi’?zgigswitches
( interface with the solid-state co nel to provide a method of

preventing either operati liquids present so

that the pumps are-ot damaged “y being runm "dry" or ission of o

of the th components required to make a solidified mass o

\\“\‘¥7 odactive material in the disposable liner.

/\

29
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4. Radiation Monitoring

I/l'.sER iy ol o
radiation monitoring is located on the wall of the control cubtiii//w

ert the operator in the event of excessive radiation. Ip

re located in the container fill These are

I

) six feet away,

connected to a radigtion menitor located on £0p of the control

panel. There is also w _radiation senspr located near the WBT to

measure radiation level inm\{he WBI-Tubicle. The radiatior monitor S

(\ is located on the :ontrol pa If excess radiation levels exist,

an alarm is sounded and ation is automatically 2_7

' terminated. If this eCcurs, a decision be made tro either

dilute, ship a smaller volume and/or provideNgdditional shielding.

specific activity (LSA) shipments to be made.

‘ The radiation monitors are in addition to those discussed in 14

Sections 11.4, 12.1.4 and 12.2.4. -

$1:5:3,23:5 Waste Containers and Shielding

Compacted wastes are packaged in standard 55 gallon drums. Other wastes

are packaged in 50 ft3 containers having dimensions of 4 feet in

diameter and 4 feet high or other DOT Type A containers. —The—eeontainer- 1-(]
~2$op-} is—provision—to-connecte-motor—te—ean—internal,—disposable mixer. - ,}C/
Qu .k disconnect fittings are located in the container top for the
fcllowing:
vsERT D

enting from the container through a filter to the plant exha

/ \
2. Adgiseion of liquid waste to the container. ‘*~—.---_____, A
- T ——

27
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Run‘af:‘cn man;forinﬁ /S pra\/fdgd by 7”46 Vc‘vc/or,'s ‘
e?“'}o"‘h«f‘ i the ‘Fo//aw;‘nj aQréeq s . ‘
|

I, waste isolation valve oF the Pp3 27
pPrecess skid
2. liner ¥:11 head.

3. ceatrel reem

TwWSERT D

I. Dewditer f‘hroujA a ‘.C/'/fcr back to ﬂ»':.

Excess Lii vid Waste Holdyp Tank ovr
Spent Resin S terage Tan k.
2. Cemen - C(l/CfU‘w\ /)/ a/m,r,‘a’e F'// Conheés flb*)

3, Con d[ f'[on /'hj CAC MI'CQ/ 5(40/0/)/
4 Vent To :z/ 7‘8 rs - anm J ,0 /Oh f Ve~ f
5  Radwaste s’u/opbz Slush.
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ission of SA to thi/jgpt‘;::;.

Admission o

of air for s

INVSERT E

'Th‘e P"“’ cess "”j QF mMes 7‘ o? ﬂ,e, Wajfe VO/um €
will be handled in +#he Sel;dification areq
be hino’ 2 /houa.é/e ‘S/n'e /c/ & //;;gﬁer ac /‘/v’ff/

wastes , /wwever/ wi/l  be pProc essed with #he
Imer Q/lfeac/y ¥ 7%9 frahslaarf cas K /acq/&c/
n 7‘/73 fruok aQecess areq ., ﬁ} a./aub/e /rd
cask 7‘6’/3 wi // be UScC/ '/‘o //”—v/')‘ ex/)osure

m s areq ., A‘.F/'er fée wa s te ,Ot’c’CC’SS /5

Ccmp/e fe ) 7‘46 4'\,// /7e=(ic/ /5 V‘cmm./ea// anq/
‘/he Secomc/qr/ cask //‘a’ ’'S /‘h.sfa//eql,
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|
<:' e expected container design for packaging radiocactive filters and havdf? ‘ [ ‘
ware a 50 ft3 container having a2 removable 1id and a centrally cated 1
basket indq which the filter or hardware is lowered. The 1id is”then re-
placed and 1liq waste is packaged and solidified in and a

( basket.

und the

TwWSERT |[When the radiation level of the waste requires s

elding, the container 2,7
E is completely enclosed in lead shields hav 1-1/2 inch or 4 inch nominal

thicknesses. A centrally located shi plug, approximately two feet in
diameter, on the top of the shield”is plackq in position after filling by

a pendant controlled overh jib crane.

Vhen the Curie edntent of radioisotopes packaged withim\@ container ex-

( ceeds DOT-Prescribed limits, the container and its shield a

wighin a DOT approved overpack for transport to the burial site.

&

215348 Contamination Control Facilities

An adjacent decontamination area is provided for cleanup of contaminated
containers. Exposed surfaces of filled containers or casks are surveyed
by the health physics group to identify the presence of removable radio-
active contamination prior to transfer to storage or shipment. Containers

are decontaminated in the adjacent decontauination area, if required.

31.5:3.2.7 Handling Equipment

| handl,« equip™men -~
{ Equipment used formﬂlrehe waste containers and shieldd within 29

the radwaste area and for truck loading includes the following:

11.5-8 AMENDMENT B9~
—JUNET—1986—




One ton jidb crane.

A

3. Three ton jib crane.

6 Ten ton bridge crane.

7 Twenty ton hoist and monorail.
8. Three ton bridge crane.

9. Ten ton bridge crane.

ontainer and individual shield, if needed, are placed

pallet by the ten
overhead twenty ton hoist. If ¢
aged is expected to be high, a pa

T floor elevation 436' by the 1ift truck,

The one ton jib crane is located on a wall above the truck access floor at
elevation 435'. It is vsed for hoisting chemicals and equipment-@aon the ’}’*’plzfﬁ

truck access arez fe—the-mezzanine-—{loer+ It has a lift of 23 feet at a
speed of 22 ft/min.

S("/;‘d'i ?.’Cq fmr\
The three ton jib crane is located on a wall above the coataeimer—£il: f

It is used to remove and replace the lead shield from the top of

I+ 4s also used to support the filter tra ead cask

the cask to the con-

A

~N
~D

1 while transferring a spent filteT
17%;ER7’ tainer. The flexible rubb used when fill -e-container, are
alsc connec this crane for removal cf the hoses fro;~:;:~zsﬁtziner,
_ tompletion of the filling operation.j It has a 23 foot 1ift at a
\ speed of 11 ft/min.
nseRr It s vsed fo hendle the yeond vl B
F and o ther endovs £/l head

11.5-9 AMENDMENT 49~
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Co.np-lcr-b/e L r"k'n—co:npacﬁb/c
The ten ton bridge crane is used for transporting waste—eonteiners,.. Was/e 7
1

—etther—with-erwithovt—alel/il-inch-tead-shield;- in the low radiation

level storage area at floor elevation 447', It has a lift of 14 feet
at a speed of 11 ft/min and a trolley speed of 65 ft/min.

The twenty ton hoist and monorail is used -as—beeclup—for the—lifttruele i
to load the containerSend—shieldyiirequired;oneithera paliet oz 27

on @ truck for transport to a burial site. It has a 1lift of 25 feet at a

14

14 l
!

1]

speed of 10 ft/min. 7

The three ton bridge crane is located over the radiocactive filter area
at floor elevation 463'. It is used in conjunction with a 3-1/2 inch
thic" lead filter transfer cask to remove spent radiocactive filter
cartridges from the filter housings located in concrete cubicles on the
floor below at elevation 452'-6". The trolley has a transfer mechanism
which permits the hoist and the cask to engage a monorail which extends
over the radwaste fill area. A hatch at floor elevation 463" is removed
and the hoist lowers the cask to the radwaste area at floor elevatio, endl
436". It has a lift of 47 feet at a speed of 22 ft/min and a trolley \
speed of 65 ft/min.

Another ten ton bridge crane is located in the hot machine shop. It is

chiefly used to service the machine shop. However, a portion of

the floor area in the machine shop is partitioned from the rest of the

shop for storage of unused containergiaaé 55 gallon drums, pallets, !ZfC. / 217
Ahielis-and-the-overpack. The storage area is also serviced by this crane.

The hoist has a 1ift of 24 feet at either 7 or 20 ft/min. The troliey

F
has a speed of either 32-1/2 or 65 ft/min.
£3:303:2,.8 Waste Compactor

—
An electromechanical compactor, with a compressive force capacity of \
four tons, ls used to compact dry wastes into 55 gallon drums. During
compaction the drum is completely enclosed. A self-containec HEPA filter

29
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and blower system filters the air released in the compaction process
before it is discharged to the auxiliary building atmosphere. An elec~
trical interlock prevents operations of the compuctor if the door, which
encloses the drum, is not completely closed. This prevents injury to
the operator and unfiltered air from escaping to the auxiliary building

atmosphere. This compactor satisfies Occupational Safety and Health Act
(OSHA) requirements.

11.5.3.2.9 Truck Loading Features

A wall pene‘ration is provided between the fill and truck access areas to

fi11l directly to containers on a truck

chen 5 vent lines are provided with qui Ccts on both

sides of the wall. : i the wall is stepped to permit tvo,

intermed] 7 two inch thick lead shields f__3Z‘_Bttrttd-vtfhin~zhg_!!l‘.

e

11.5:% EXPECTED VOLUMES
The expected annual volume of sclid radicactive wastes together with the
associated Curie content of principal nuclides to be processed are des-

cribed in Sections 11.5.4.1 through 11.5.4.4,

11.5.4.1 Activity Levels

The activity level of the wastes generated directly from operation of
the nuclear steam supply system is based upon reactor plant operation
at 2 base load factor of 80 pzrcent power with reactor coolant activity
levels determined on tlie basis of fission product diffusion through
cladding defects in 0.12 percent of the fuel rods. The system is con-
servativelv designed to accommodate solid wastes generated by plant op-
erations with up to 1 percent fuel defects. Source term data used for

system design are presented in Section 11.1.

11.5-11
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every six full power months of operation and that ore of the three
nuclear blowdown system filters will require cartridge renewal, normally
for high 4P, weekly. All other filters are assumed to be renewed

annually. These replacement rates are approximations only sisce suf-

ficient specific operational data is not yet obtainable (see Table 11,5-4),

The maximum expected activity of expended filter cartridges shipped from

the site is conservatively based upon a shielding criteria of a maximum
contact dose rate,

11.5.4.4 Miscellaneous Solid Wastes

The annual volume of miscellaneous solid wastes processed by the solid
waste hydraulic baler is assumed to amount to 350, 55 gallon drums of
compacted refuse. The wastes consist of rags, coveralls, ventilation
filter cartridges and various other potentially contaminated refuse.
The activity of this refuse is low level and does not present a radia-
tion hazard (less than 1.0 Zi/yr).

11.5.5 PACKAGING

13:.5.3.1 cvaporator Bottoms and Chemical Samples

Evaporator bottoms, concentrated to 12 percent, or less, boric acid in

the boron recycle or waste evaporator, are stored in the heat traced

5000 gallon waste evaporator concenjrates tank. Lines from this tank
dscharse waste control alic (MeJ-2),

to the-HBéikzd_aloe—hett—erecedr emical samples are stored in a 600

gallon chemical drain tnnkm_IWHEn”i sufficient quantity has a

¥ paTkapd transferred to the WBT {n batches of 700
gallons or lessi/’zb;;_sacts'GSTG;zﬁbi11 £111 three 3 tainers

when so;;difiiiiiou and catalyst chemicals are added in the normal
roportions. [

27
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Whea a sotficien? guan Tily has accomula fed
in either waste fank/ it contents are reci revla Ted
+or qt Jeast Fwo veo lvme ¢ 6ondes and Q

sample 15 Jaken. The sample ;s vsed by

The Precess Ceatrel prOJraM Yo tes f Sa/;'q/ipfcotbt-,‘
AFter sampling 3 the washk velomes are

'H’)eﬂ *waw: ?e ré J 'fc the Ven Olor ,’; C?Uf/) "10»1/'
tor frrecess /qu )
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liquid waste is recirculated by the recirculating/radwaste pump/,ﬁa
echanical mixer is started to thoroughly homogenize the waste
n({iies

This pxocedure also emulsifies or holds in suspension small qua

astes, such as oil and anti-foam agents. Sulfuric id and/or

sodium hyd

xide can be added from their respective tanks, i required,

until a pH me
6.0 to 7.0. A

size of the lead shield required fox tie 50 €t3 container. It is

ead shield will be more than

container with flexible wire

for 1500 psig (6000 psig minjmum burst pressure).\ These hoses have

quick disconnects and are gnclosed within a fill sh\eld assszdly. An

electrical connection is also made to a disposable léyel probte and temp-

erature probe within thé container.

The hoses are connegted as follows:

l. Vent to the /auxiliary building exhaust system.

2. Waste fyom the WBT.

ification agent.

atalyst,

Station air for sparging of the mixture.

11.5-13
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ol of a

in the container. Provisions are also made { p“automatic

flushing of lin

container. Radiati

surface and 6 feet away
Should an
A de

that anticipated.

automatically terminated. is then made concerning dilutionm,

shipping of a lower volume or on of additional shielding.

The air sparger is stapted and waste is pumped by the radwaste module

Flow™N

from the WBT to the/Cisposable container. s stopped when the

robe indicates the container is 50

container leve 60 percent full.

Equal proporfions of catalyst and SA are added to fill t

container and

parger stopped when solidification reactions increase
ressure. Normal proportions of waste to SA to catalyst are 2.5

to 1.

2.7
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ive flexible hoses and one electrical lead are disconnect

chains attac o0 the overhead jib crane which lift

fill shiel

snaps the
quick disconnects free.

ly is removed and the lid

shiel' is installed on the hield cask by use of the pendant

controlled jib The container is autd

ically sealed when the

are freed. The filled container is store storage area

22.5:5.2 Spent Resin

Resin in a demineralizer is considered spent when its decontamination
factor falls below a permissible level or the demineralizer surface dose
rate exceeds its limit. The spent resin, from demineralizers in the
primary system is stored in a 350 ft3 storage tank. The spent resin
from demineralizers in the secondary system is stored in a 609 it3
nuclear blowdown system storage tank. The resin stored in the primary
system is allowed to decay for a period of up to several months but not
less than 30 days. The resin stored in the nuclear blowdown system
storage tank is surveyed to determine the minimum decay period

required. This period is expected to be less than 30 days.

When a sufficient quantity of resin has accumulated and decayed, the
resin is sampled for radiation level and packaged. Prior to packaging,
resin sluice water is recirculated in the tank to form a slurry which is

” d(,l‘ » i
transferred to the WB? by nitrogen cover gas pressure. Dewatering of

the resin[gfrer—£ill of the WBT is accomplished through 4»£il:er:;;EFTET)

the WBT., —Ottier liquid radwaste may be added to the—WBT. ,
s Qq CC(’“')/O//SA E‘g} V514 “ #h e Ven Olc'."‘;’
G?L':pme")# LVI*/_) ‘/‘/Pf Waf(-'* bt:/;-,j FCfo"JCJ

C[ﬂ}er 7‘0 7%8 Exce_g; L7u:a/ LVa:fe Ha/a/u/o

/avxk 2r 7/16 .S/)evvf /QESU\ _Sfm‘q'je ‘TGAK'

9
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storage tank. The resin slurry is discharged through a 2 inch nozzle

located at the tank bottom. Prior to discharge, this line is flushed
with resin sluice water or demineralized water. The resin sluice pump
is started to loosen and fluff the resin. When a resin and water slurry
is established within the tank, nitrogen gas is bubbled into the tank
bottom pump suction comnection to loosen and mix the resin and
pressurize the ta k. When the tank gas pressure increases to that
required for resin transfer, the resin slurry discharge valve o—the—WB%E

is opened. Operation of both tanks from this point is similar.

Jpen cemminicatisn From the vendor Fhat Hhe anSFer IS Co»yo/e)‘e
.D'1n_xgns;p&-o&—t—9&gac4—6ie-—;ho-lovei—yrobe—*n—ehe—83$- the resin

discharge and nitrogen supply vulveshcloudand a tank vent ulvenipencd
to discharge the nitrogen cover gas from the storage tank. In addition,
the flush water supply valvenopengdto backflush and forward flush and
decontamirate the res’ transport line. A flow diagram of the primary
resin system is provided by Figure 11.2-2, Shee. 3. Figure 10.4-15

describes the nuclear blowdown resin storage tank.

A flow of approxxmately 40 gpm is required *. .:ansfer the resin slurry
to the.HBT‘xn the radwaste area. It is anticipated that approximately
1300 std ft3 and 2200 std ft3 of nitrogen gas will be the maximum
required for each resin transfer operation from the 350 £t3 primary
resin storage tank and 600 ft3 nuclear blowdown resin storage tank,
respectively. Actual gas pressure required, as well as system operation
will be verified using nonradicactive resins during preoperational

testing.

The nitrogen system is set to supply nitrogen to the resin storage tanks
at a pressure of 100 psig, if needed. The resin storage tanks are

designed for 150 psig. Relief valves on the primary and nuclear blowdown

-~
—
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oy

resin storage tanks are set to relieve at 110 psig and 140 psig, res-
pectively. The primary resin storage tank relieves to the waste heldup

tank. The nuclear blowdown resin storage tank :ielieves to the nuclear
e ————

blowdown system reservoir by way of an open drain. (l
P ————

31.5.5.3 Filter Disposal

Filters are of the disposable cartridge type contained in housings /

" having hinged tops. 7ney are replaced when surface dose rate or pres-
sure drop exceeds established levels. Filters which are potentially
radioactive are located in individual cubicles in an area close to the
drumming station area. 1f the radiation level of the cartridge requires
shielding during removal, a concrete plug in the floor above the housing

qnofner plvg with a _hele in il i's Plgced jn the sfﬂed zem'
is removed and : ol

A F;n‘fr cask z«‘fh 2t Jead encased’ n ffa;n/ess .sfee/{-’s e/aced o{:g'_#.c hele

The filter housing is opened and the cartridge is drawn into the_cask

ce 1h /ter /
by the use of special tools having extension toif' : ¢ et i
an

in giqci i_fht cask bDettem /5 slid clese the Z'kc/—OS J'nifqllcd Q
_b;_an_ouashaad-ef:ne;Fné—ées—beeeon—&a-a&&aehedv The cask is then trans- 217
by an cverhesdd Crene

portedAto a hatch at floor elevation 463' of the auxiliary building.

27

This hatch is located above the drumming station area on the floor be-

3

low. The cask is lowered intc the drumming station area,fits bortﬁg/;s/'\
ok

-

removed and the cask is raised above a shipping container by a ton

Filters with high radiation levels are place to a con=

tainer of specia ipn which has a centrally ed, perforated

¢
‘ basket into which the filter owere~. The filter car. v'dge 721/

is detached from the grapple vithin the cask. Fi_.ers
s are randomly dropped-I;EBNEbneaiggii_used for

liguid wa The space around filters with either high or low Tadda-

g )
J{gioﬂ’tevels is filled with liquid waste which is solidi{isg;________,—;y 4

Filters are then pemeved FTveom the cask and
depcsf'fcd n a /’?ij/1 ""fejreé/ Contarher
FC." diSPOSG/.

with low radiation

\
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JL.5:5:% Radiocactive Hardware

Radioactive hardware can consist of damaged or used equipment or instru-
ments, which due to geometry or materials of fabrication, cannot be rvadily
decontaminated. Such material is disposed of in much the same way as are

filter cartridges or as compacted waste, depending upon radiation levels.

3343.5.9 Compacted Waste

An electromechanical compactor provides four tons of compressive force
for the compaction of compressible waste into 55 gallon drums. During
compaction the drum and compacting mechanism are enclosed and the en-
closure is vented to the auxiliary building atmosphere through a HEPA
filter by a blower. The blower and filter are contained within the
compactor. The compactor conforms to current OSHA requirements. The
compactor will not operate unless the door is closed, preventing the
cperator from injury and preventing escape of unfiltered air to the

atmosphere.

11.5.6 STORAGE

—_—

¢ containers are stored either on the radwaste operating floor a

mezzanine floor 11 feet above the operating floor; depend- !
uiring 1-1/2

on the operating floor

grade or
ing upon containes activity. Filled 50 ft3 containers
or 4 inch thick indiv

which has storage capacity

1 lead shields are sto
at least tontainers. These shielded
5 containers are located between ¢ ete walls and 3 inch thick steel

plates for additional shiel

Containers requir no shielding are stored on t upper floor. This

floor has‘gy icient load capacity to permit storage o iners having
individual 1-1/2 inch thick lead shields, if required. Sto

! for”20, 50 ft3 containers is provided. These containers are a
/)/gzhind concrete walls for additional shielding.

e capacity

located

1 "
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’.Jam,oqcfab/e wasle and ‘Ff//edl conlainers 01"\
c “-\chfed waste are stored in the shielded
areqs ofF the radwaeste opemffnj floor and
on the wmezzanine Tloor 1l Teet qbove .

Cop, tamivaled havrdwave aqud Feel s may
alse be <tered jn this areq.
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gkked:\t‘is taken for decay in storage since epent resins will have had
7
at leasta one month decay period in either of the spent resin storage

id:fication, when required. Evaporator b}t oms do not

tanks before

normally require a

The area adjacent to the compactd rage capacity of approxi-

mately 10 drums. Additional onsite ge is provided to accommodate

one full offsite shipment of

Storage areas f‘?}' idifi i 8 presented in
Section 1 %, sre thus capable of accommciating greater than 30 days
\"’l generation. \

)A" - -

11.5.7 SHIPMENT

Shipment, in accordance with applicable regulations, is made as necessary

dependent upon operational considerations and storage area availability.
11.5.8 POTENTIAL FOR RELEASES

11.5.8.1 Potential for Release during Container Filling

The filling operation is automatically terminated under any of the fol-

lowing conditions:

v IR Overfill, indicated by the level probe. |The waste is stil
The container at-t ormal stop, or full, condi-

1y wo-nlY about

G, '
2. Loss of.}e'éef-i-ul_paux_&o_wl—pmbe “4.

s essure in the waste

: ,/0verp'z"e§s’§t"'e"in the ven

e e —

5 rf,oh pressive n the Till heqd/ /imer.

~ -

f/zer CO~17‘r€/> SL'L*/1 qas rdc{ 'f'fn Wrc"nfmwnj

Vavriovs

high level alarm, Foll head TV camera, efe,, are Used b

'f‘)ﬁ cpeoa‘fc» ')'o 'feerhQTC q '7'1// C'/O(-'raf,oo\ IF 27

q P"c‘b/em ) S 6~7COL'nfi=reJ 11.5-20 AMENDMENT 36~
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o flow in any of the feed
Excessive radiation,

27

er surface or 6 feet away.

a;rbarna
There is noflrelease to the atmosphere in the fill areaS, Air in the

container and gas, if any, from the waste entering the container are
vented to the building exhaust through a2 local filter. Only one line
feeds waste to the container. This is flushed with water as the final

phase of the fill cycle. When the lines are disconnected, the quick

- disconnects automatically seal so that no drippage occurs.

reqs
There are no physical barriers in the immediate fill-«qnm to contain I 29

spills,

since the radiation sensors automatically stop the fill o
' ve a safe operating level, i ed. The in-
ermit use of the 1ift truck. Jl*’
f solidification
of the/ureaéfbrmaldehyde solidification agent in the unlikely
a si§;ificant spill. In additionlSiills from the shipping container

corporation of a concrete curb wo

Floor drains in the area would be plugged as a res

would need to be drained to a special container since spilled material

could not be mixed with the contents of any other tank.

The floor surfaces have a special nonporous finish to permit decontam-

ination of the surface, if required.

11.5.8.2 Potential for Release from Storage Tanks

11.5.8.2.1 Waste Evaporator Concentrates Tank

Essentially all radioactive gases are stripped from the concentrates in

the waste evaporator. A normally closed vent is ducted to the auxiliary

building exhaust system. A water seal, set for 2 feet of water, vents 14
to the waste evaporator concentrates tank cubicle which is serviced by

the auxiliary building exhaust system.

..z ?
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normal plant operating conditions. Overflow protection is provided by a
high level alarm at the solid waste system control panel. Excess water
can either be pumped or drained to the waste holdup tank. Overflow, if

it occurs, is to the waste holdup tank through a relief valve.

The tank is enclosed within a concrete cubicle with entrance from an
overhead shield slab. Any leakage is directed to the floor drain tank
through a floor drain.

11.5.8.2.4 Nuclear Blowdown Spent Resin Storage Tank

This tank contains only trace amounts of radioactive gas. The gas is
normaliy contained in the tank by a closed vent valve. The tank is

vented to the cubicle, which is serviced by the building exhaust sys-
tem, only during transfer of resin from the demineralizers or at the
conclusion of resin transfer from this tank to the radwaste packaging

area.

Overflow is not anticipated since the nuclear blowdown spent resin
storage tank capacity is sufficient to accommodate at least 30 days

waste generation under normal plant operating conditions.

Overflow protection is provided by a high level alarm at the solid waste
system control panel. Excess water can either be pumped or drained to
the nuclear blowdown system reservoir. Overflow, if it occurs, is to

the nuclear blowdown system reservoir through a relief valve.

The tank is enclosed within a concrete cubicle with entrance from an
overhead shield slab. Any leakage is directed to the nuclear blowdown

system reservoir through a flcor drain.

11.5.8.2.5 ending Tank

The WBT is used to on radioactive liqu and resin

G packaging. Waste will not be stored in this

29
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\\ttn&\except for the quantity prepared for immediate packaging and solid-

”

ificat1 Any radioactive gases that may have been present i:///////
evaporator congentrates or chemical drains w...d h ased

ave been r
tive storage tanks or during ogg;;etﬁg:/:;ior to

storage. However, the W8T is vented to the tTding exhaust system

either in the resp

through a filter and water ented point is located at the top

of the tank. The WBT is
Overflow is not apst of the WE™ is closely moni-

ith normal and high level probes.

2.7
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Radwaste Module Cubicle

The radwaste/recirculation pum Topriate valving are located

within a concrete cubic neath the WBT cu A 6 inch high
concrete curb aivs any leakage which may occur in thi

1s serviced by the building exhaust system.

z.7
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TABLE 11.5-5 (Continued)

SOLID WASTE SYSTEM

EQUIPMENT DESIGN PARAMETERS

Urea Catalyst Tank

Quantity
Volume, gal

Type
Design Pressure
Design Temperature, .

Urea Formaldyhvde Concentrates (

Storage Tank

Quantity
Volume, gal
Type
Design Pressure
Design Temperature, -
Urea Formaldehvde Concentfates (UFC) Day Tank
Quantity
Voluue, gal
Type
1 Design Presgure

Design Temperature, °F

Design Pressu:i»

Design Temperature, b

1
5000
Horizontal

Atmospheric
150

1
5000
Horizontal

Atmospheric
150

750 l

Vertical

Atmospheric
150

11.5=30
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TABLE 11.5-5 (Continued) !
/ ,-//
\ SOLID WASTE SYSTEM e
EQUIPMENT DESIGN mwmus/
(i Sulfuric Acid Additioh Tank
Quantity 1 2 7
Volume, gal 100
Type Vertical
( Design Pressure Atmospheric
Design Temperature, 150
Waste Blending Tank
Quantity 1
Volume, 800
Type Vertical
ign Pressure Adgospheric
Design Temperature, °F 419’//
E A

27
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