SOUTH CAROLINA ELECTRIC & GAS COMPANY
POST OFFICE BOX 764
COLUMBIA, S. C. 29218
May 24, 1982

Mr. #darcld R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washingion, D.C. 20555

Subject: Virqil C. Summer Nuclear Station
Docket No. 50/395
Radwaste System FSA" Changes

Dear Mr., Denton:

South Carolina Plectric and Gas Company 'SCE&G) hereby proviies marked-up
FSAR pages showing changes that will be incorporated into Chapter 11 in
Amendment 32. The majority of these changes do not impact previcus commitments
and result from our utilization of the Chem-Nuclear Cement Solidification
System as opposed to our pravious urea-formaldehyde system or fram printing
errors. However, there are twc changes which warrant further discussion to
preclude ary confusion.

First, the PSAR previously stated that liquid radwastes would be allowed
to decay in storage tanks on site for at least 3) days prior to shipping.
Because we can find o basis, either regulatory or technical to delay shipment
of wastes that may meet acceptable radicac*ivity limits, we will modify this
commitment . SCE&G will store liquid radwastes ot sit» as required prior to
shipping. This storage period may be leys than or greater than 30 days. The
capability exists to accommodate stored wastes for at .east 30 day waste
generation in accoraance with Standard Feview P'lan Section 11.4.

Another chanags involves the sealing of radwaste liners. SCE&G had
previously stated in the FSAR that the final closure oi a'.l radwaste liners
would be done by remote handling equipment. Although this equipment is
available, it will not be utilized wher radiatior levels permit hand
installation of a barrel top for sealing. The remote handling =quiprent will
be used for ~losure of radwaste liners .f required by radistion leveis.

As mentioned earlier, the other changes shown in the attached paces do not
represent changes to prior conmitments. Fowever, if you have any questions,

please let us know.
Very truly yours,
7 SlAhS
/. “ k L ,7

T. C. Nichols, Jr.
Senior Vice Prasident
Power Ope—ations
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Mr. Harold Denton

May 24, 1982
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cc: V. C. Summer (w/o attach.)
G. H. Fischer (w/o attach.)
H. N, Cyrus
T. C. Nichols, Jr. (w/c attach.)

M. B, Whitaker, Jr,
J. P. O'Reilly
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D. A. Nauman

C. L. Ligon (NSRC)
W. A. Williams, Jr.
R. B. Clary

0. S. Bradham

A. R, Koon

M. N. Browne

G. J. Braddick

J. L. Skolds

J. B, Knotts

B. A. Bursey

G. D. Moffatt

T. N. Effinger




11.5 SOLiv 'YASTE SYSTEM

11.5.1 DESIGN OBJECTIVES

The solid waste system is designed to package and/or solidify rad-
joactive wastes for shipment to an approved offsite’burial facility in
accordance with applicable Department of Transportation (DOT), NRC and
State regulations. The system conforms to 10 CFR 20 and 10 CFR 50 req-
uirements by providing shielding so that radiation exposure of operating
personnel and the public is within acceptable limits. Solid waste pac~
kaging is accomplished in an area located on the ground floor (ele-
vation 436') and in the upper mezzanine area (elevation 447') of the

auxiliary building, a Seismic Category I structure.

Design, fabrication and test of solid waste system components and piping
is 1n accordance with ANSI B31.! and other accepted standards referenced

by ANSI B31.1. Additicnal onsite system tests will be performed using

nornradiocactive materials prior to commercial operation. PP
//( /7&/7/ n oypahs fs figrls pighe ///;(
re Gla on

Packagzng and shipping conform to 49 CFR 171

through 49 CFR 178.

d are used, when required main-
Individual container shields “‘PP c‘::ﬂs : A1 8. [ ma*umqs e \ai-ons.

tain radiation levels within
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11.5.2 SYSTEM INPUTS

Radicactive waste packaged includes:
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11.5.3.2.4 Instrumentation and Controls
The system uses temperature, flow, pressure, and level instruments to'
monitor and/or control the process located throughout the system.
The inplant control panel, power panel and radiation monitor are located
in the drumming station control room. The CNSI control panel is also
located in this same area.
l. Inplant Control Panel
r The inplant control panel is a standard enclosure of NEMA 12 con-
struction. The inplant control panel provides full operational
control for resin and liquid waste transfer operations to the ven-
dor's equipment. It is also use’ tr, interface with vendor equipment A
29 for dewater return and for flushing operations. This panel containe
switches and lights for valves and pumps which facilitate these

2. operations, -;h+o-foao4-eonQo4ao-owéeeheo-1nd—%&ghe’—foe-vt%ves—tnd
: il : & ‘
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4. Radiation Monitoring

Radiatlion monitoring is provided by the vendor's equipment in the

following areas:

i. Waste isolation valve of the piping process skid
2. Liner fill head

3. Drumming station control room

Radmonitor RM-7662 is portable for use in either the solidification area
or truck bay. This ra.monitor will alarm and terminate a fill operation

by closing valves MOV-2 and MOV-5 if its setpoint is exceeded.

The radiation monitors are in addition to those discussed in Sections
11.4, 1;.1.4 and 12.2.4.

29
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Howaste OJ'Q
<eolidi &a’:m and cetu devdering  ace omodate a §illhead Sor processing.
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located in “eed top for the following:
“; fitlhead

1. Dewater through a tilter, provided in the containet,
back to the Excess Liquid Waste Holdup Tank or Spent
Resin Storage Tank.

2. Cement - Calcium hydroxide fill connection

3. Conditioning chemical supply

4. Vent to filters and plant vent

5. Radwaste supply flush
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The processing of most of the“&tf&e'vofhne will be in the solidification
area., This area is enclosed on three sides by walls for shielding and
includes a curb to contain spills. A movable shield may be brought in
if additional shielding is required. Higher activity wastes will be
processed with the liner already in the transport cask located in the
truck access area. A double lid cask top will be used to limit exposure
in this area. The main part of the lid shields the entire ctop of the
cask except the immediate area required for the fill head. After the

process is complete, the fill head is removed and the secondary cask lid
is installed.

can be awemplished by

il required.
Final closure of all radwa:'te liners rf"-by remote handling equipment,A
remo
Carbon steel liners aredsealed by a hydraulic 3tfre1 top crimper. High
remotely hand manipylate

integrify containers arejsezled by ajdevice which screws the closure cap

into the liner,
1:.5.%.2.8 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 decontamination area, if required.

11.5.%.2.7 Handling Equipment

Equipment used for handling waste containers and equipment within the

radwaste area and for truck loading includes the followving:
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// 1. One ton jib crane.

, Three ton jidb crane.

Ten ton bridge crane.

4. Twenty ton hoist and monorail.
$. Three ton bridge crane.
6. Ten ton bridge crane.

The one ton jib crane {s located on a wall abov

12 ‘ elevation #2%'. 1t is used for hoisting chemical

4557,

truck access area to the mezzanine floor.

speed of 22 ft/min.

The three ton }ib crane is located on a wall above the solidific

area. 1t is used to handle the vendor's fill head and other equipm

It has a 23 foot lift at a speed of 11 ft/min.

11.5-9

Tumvis

s and equipment from the

It has a lift of 23 feet at a

ation
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e the truck access floor at
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The ten ton bridge crane is used for transporting compactible and non=
compactibie waste, 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. o .a -

3;l The twenty ton hoist and monofi’l is used to load the containers on a
truck for transport to a burial site, It has a lift of 17 feet at a
speed of 10 ft/min.

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
thick lead filter transfer cask to remove spent radioactive filter

14 cartridges from "he 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 elevati;n 463' is removed
and the hoist lowers the cask to the radwaste area at floor elevation

436'. It has a .ift of 47 feet at a speed of 22 ft/min and a trolley
speed of 65 ft/min.

Another ten ton bridge crane is locatedAin the hot machine shop. It is
14 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 shep
for storage of unused containers, 55 gallon drums, pallets, etc. The

25 storage area is also serviced by this crane. The hoist has a lift of 24

feet” at either 7 or 20 ft/min. The trolley has a speed of either 32-1/2

or 65 ft/min.

11.5.3.2.8 Waste Compactor

An electromechanical compactor, with a compressive force capacity of
ine .
3a l :L«p tons, is used to compact dry wastes into 55 gallon drums. During

compaction the drum is completely enclosed. A self-contained HEPA filter
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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 compactor-if the door, which
encloses the drum, 1s 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 penetration is provided between the fill and truck access areas

to
to fill directly to containers on a truck. This penetration is locatedJ
in the shielded cubicle of the solidification area such that exposure in

the truck access is limited.

11. 5.4 EXPECTED VOLUMES

The expected annual volume of solid radioactive 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 a base load factor of 80 percent power with reactor coolant activity
levels determined on the basis of fissfon product diffusion through
cladding defects in 0.12 percent of the fuel rods. The system is con-
servatively 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 11l.1.
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Table 11.5-]1 lists the demineralizer resin volumes and expected volumes
replaced on an average yearly basis. Table 11.5-2 presents a surmary
ch:"e anticipated total solid radioactive waste generated per vear.

The expected activity of the solid waste at time of shipment is depen-
dent upon the decay storage time. An isotopic breakdown of spent resin
and waste concentrates activities is presented in Tablé 11.5-3. The
maximum activity of expended filter cartridges is ‘piven in Table 11.5-4,
The associated Curie content and volume of waste shipped from a number
of Westinghouse designed operating reactcrs is given in Table 11.5-6

for each vear from 1971 through 1974,

31.5.6.2 Processed Wastes

The maximum Curie content of the evaporator concentrates is approximately
&0 pCi/cce. Qa-&&a_basis_oL—35-£&2-o&—e~epot0Goa—oonoon&&a&oa—as&—eoa—-
tadinertheoasdiounactdvitydedo-Lusieass However, the average activity

content is expected to be on the order of 4 uCi/cc.

The Curie content of the chemical drain tank effluents totals approxi-
mately 2.0 Ci/vr, er—6+5€urtes—rper—contatrery In the case of prirary
spent resins, the Curie content totals approximately 1390 Ci/yr, o«
A e s ahtatmesr Nuclear blowdown system spent
resins are estirated, for design purposes, to account for approximately

L.0 Curiles per vear, se—aserambmetotap 00 Curd on nore e an o e,

-

11.5,4,.3 Filter Cartridres

The volume of expended filter cartridpes processed for disposal by the

solid waste svstem is based upon the expected filter cartridpe change
frequency for potentfally radioactive filters. The assumption is made
that filters processinp reactor coolant will require cartridge renewal

duec to excessive radiation levels =~ high AP at minimum intervals of

11.5-12 Anm{menf 3
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every six full power monthe of operation and that one of the three
nuclear blowdown system filters will require cartridge renewal, normally

for high AP, weekly. All other filters are assumed to be renewed annu-
illy. These replacement rates are approximations only since sufficient

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 scolid wasteﬁngrocessed by the solid
~ompactor \

waste is assumed to amount to 359, 55 gallon drums of |
compacted refuse. The wastes consist of rags, coveralls, ventilation

filter cartridges and various other potentially contaminated refuse. ¥he

At iviiy of thie-reinseto low tevel-and-docs ot procent o Fadiateon s 4
hoserd—{less—thaniv0Citys), TS reSUse IS nemally clasgibied as tow SPCCJ‘C
odw‘m,

11.5.5 PACKAGING

11.5.5.1 Evaporator Bottoms and Chemical Samples

Evaporator bottoms, concentrated to 12 percent, or less, boric acid in l
the boron recycle or waste evaporator, are stored in the heat traced 5000
gallon waste evaporator concentrates tank. Lines from this tank to the
waste line connecticn in the piping process skid cubicle are also heat
traced. Chemical samples are stored in a 600 gallon chemical drain

tank. When a sufficient quantity has accumulated in either waste tank,
its contents are recirculated for at least two volume changes and a
sample is taken., The sample is used by the Process Control Program for

test solidification. After sampling, the waste volumes are then trans-

ferred to the vendor's equipment ‘or processing.

3Z
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‘ The flexible hoses and one electrical lead are disconnec

\ chains attac snaps the

the overhead jib crane which 1if

‘ quick disconnects free.

shield is installed on the cont ] ield cask by use of the pendant

controlled jib crane.

reed. The filled container is stored

disconnects storage area

shipment.

11,.9.5.2 Spent Resin

Resin in a demineralizer is considered spent when its decontamination
factor falls below a permtlsxble level or the demineralizer surface dose
rate exceeds its limit. The spent resin, from demineralizers in the

primary system i{s stered in a 350 ft3 storage tank. The spent resin

¢rom nuclear blowdown demineralizers in the secondary system is stored
in & 600 ftJ) nuclear blowdgxﬂ system storage tank. The resin stored

in the primary system xahallowed to decay for a period of up to several
months.bu&—ao&—¥eee—&hoa—30—dayo-

Wwhen a sufficient quantxty of reein has accuﬂxlated and decayed, the
analysed {or wotep < whidvems a activiTes )

resin is qampted)éee—rad&egkon—ieue$ and packaged. Prxor to packaging,

resin sluice water is recirculated in the tank to form & slurry which is

transferred to the liner by nitrogen cover gas pressure. pewatering of

the resin is accomplished using the vendor's equipment with the water

being returned either to the Excess Liquid Waste Holdup Tank or the

Spent Resin Storage Tank. Spent resin may also be solidified.

3T
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resin storage tonks are set to relieve at 110 psig and 140 psig, res~-

pectively. The primary resin storage tank relieves to the waste noldup
tank. The nuclear blowdown resin storage tank relieves to the nuclear

blowdown system reservoir by way of an open drain.

33.0:3.) Filter Disposal

Filters are of the disposable cartridge type contained in housings
having hinged tops. They 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. If the radiation level of the cartridge requires
shielding during removal, a concrete plug in the floor above the housing
is removed and another plug with a hole in it is placed in the stepped
opening. A filter cask with 3 1/2" lead encased in stainless steel is
placed over the hole. The filter housing is opened and the cartridge is
draug into the cask by the use of special tools having extension rods.
Once the filter is in place, the cask bottom is slid closed and the tops
installed. The cask is then transported by an overhead crane to a hatch
at floor elevation 463' of the auxiliary building. This hatch is

located above the drumming station area on the floor below. The cask is
lowered into the drumming station area. Storage and disposal of all
filters is within either higghéﬁ;;ifazyazﬂea:igzaieaﬁuggz appFoved
55-gallon drums depending on thetr—ewsie—comrens. For filters requiring
shielding, the container is stored in a shielded cask. The filter

transfer cask is positioned over a small opening in the shield cask, the
15 fewere

bottom slide is pulled open, and the filter feits—dewn into the shielded

container. In this wanner, the handling of highly contaminated filters
is kept to a minimum.

(74
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11.5.5.4 Radiocactive Hardware

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

filter cartridges or as compacted waste, dcpc'ndtn; upon radiation levels.

11.5.5.5 Compacted Waste

nine
An electromechanical compactor provides fewr tons of compressive force l 31
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 wili aot operate unless the door is closed, preventing the
operator from injury and preventing escape of unfiltered air to the
atmosphere.

11.5.6 STORAGE

Compactable waste, filled containers of co-pa_:—:-cd waste, and spent fil-
ter cartridges are stored in the shielded areas of the radvaste area.

Contaminated hardware and tools may also be stored in these rooms.

Ssolidiffed waste, after solidification is complete, and dewatered
resins, once dewatering is complete, will be shipped off-site for imme-
diate burial at a licensed facility. No credit is taken for decay of
short lived radionuclides of spent resin. Primary spent resins will nonmll.‘ ‘37,
have at least a one month decay period while being held .n the spent
resin storage tank. Evaporator bottoms and secondary blowdown resins do
not normally require a decay period.

1f solidified waste and/or dewatered resins require storage for any
reason, they will be stored in the radlation control area outside the
truck access on the storage pad (see Figure 1.2-25). The storage pad l;
approximately 40 feet wide by 120 feet long and is sloped toward a
hold-up trench. Waste stored in the storage area will be shielded as
required by portable shields and/or casks used for shipment. Waste
vhose radiation level on contact exceeds 1 R/hr is stored on the portion
of the storage pad whose access is controlled by an additional locked
chain link fence. This locked access is approximately 30 feet wide by
40 feet long.

Storage areas for solidif{ied waste, dewvatered resins, and compacted

waste are sufficient, based on the estimates presented in Section

11.5.4, to accomodate greater than 30 days waste generation.
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There {8 no airborne release to the atmosphere in the fill areas. Air
in the container and gas, 1f any, from the waste entering the container
are vented to the building exhaust through a local filter. Only one
line feeds waste to the container. This is flushed with water as the
final phase of the fill cycle.

Except for the curb in the solidification area, there are no physical

barriers in the ivuediate fill areas to contain spills. Spills from the

¢ lecahon or
shipping container would need to be drained to a £§§fia&-aoa2;$aoa—0&noo
ccnSmmr as deternmuned h: gs :zpe of mate~ial iled.
B Lo S SIeES S 0N

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

ination of the surface, 1f required.

23.5.0.2 Potential for Release from Storage Tanks

12.5.8,2.1 Waste Evaporator Concentrates Tank

Essentially all radicactive 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.

5L
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