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K.2.0 SUMMARY SAFETY ANALYSIS

This Safety Analysis Report (SAR) was prepared to address safaty i(ssues
associated with handling, transportation to the drum cell and storage of
Class B/C radicactive waste produced as a result of Project activities,
Retrievability and dispcsal of Class B/C waste and drum cell closure and post
closure activities will be 2ddressed in the Environmental Impact

Statement (E1S) for final decontamination, decommissioning, and site closure,

K.2.) SITE ANALYSLS

K.2.1.1 NATURAL PHENOMENA
See Section A, 2.1.,1 of Volume I,
K.2,1.2 OTHER SITE CHARACTERISTICS AFFECTING THE SAFETY ANALYSIS

The RTS Drum Cell dase pad for Class B/C waste 18 located in the disposal area
such th -t (¢t (s sufficiently removed from erosion areas to preclude any
Poue.,-‘*l gully ercsion without having to place the waste directly on or
immediately above the badrook., Site characteristics for the tumulus are
discussed in detail in the Environmental Assessment for Disposal of Project
Low+level Waste (DOE/EA-029%) and will not be repeated here,

k.2.2 RADIOLOGICAL IMPACT OF NORMAL OPERATIONS

The Fnvironmental Assessment (DOE/EA-029%) estimates that the ococcupational
dose due to routine handling, transport and disposal of Class B/C waste Into
the RTS Drum Cell will be approximately 46 person-rem, No measuradle airborne
or liquid releasss are expected from these waste forms during routine
handling, transport, storage, and disposal operations,

BLBO026: BNG-299 !




k.2.3 RADIOLOCICAL IMPACT FOS ABNORMAL OPERATIONS

Most of the Class B/C waste will be stabilized in cement and placed in WVNS
approved waste containers, A small volume of Class B/C waste will de placed
in high integrity containers (HICs certified to maintain their integrity for
300 years) or steel bdoxes,

Because of the waste form (cement) or containe* integrity (HICs), there will
be no detectable off-site impacts from abnormal events and relatively minor
effects on site, Any abnormal operations which create additional waste
handling will not significantly increase occupational doses decause facilitlies
and equipment will bde avajlabdle for remote handling i necessary.

k.2.4  ACCIDENTS

Five accidents were analyzed for this SAR (See Section k.9.2). Acnldents
considered for Class B/C waste disposed of in the drum cell include a design
basis tornado, a transport accident where a high integrity container (HIC)
falls off the transport vehicle, a container collision accident, a drum
rupture accident, and the dose to an (ntruder who enters the RTS Drum Cell.

k.2.5 CONCLUSIONS

The analysis contained herein supports the conclusion th ¢t no doses of
consequence to eitlher on-site or off-site individuals wi ] result from normal
operations or adbnormal events, The doses to the maximal .y exposed off-site
individual for all accident cases considered are well w/thin the requirements
of DOE Order S4B0,1' as mcdifisd dy DOE/HQ guidance contalned in DW:86:0147,
Credidle accidents ocould, however, (norease dcoupational doses to workers
because of cleanup operations.

BLBO026: ENG-299 e




‘II' REFERENCES FOR SECTION k.2.0
Memo DW:86:0147, W, H, Hannum to J. E. Krauss, New Radlation Standards for the
Protection of the Publie in the Vieinity of DOE Facilities, dated March 20, 1986,

U. S, Department of Energy, DOE/EA-029%5, Environmental Assessment for Disposal
of Project Low-Level Waste, dated April 1986,

U, 8. Department of Energy, DOE Order 5480.1, Chapter XI, "Requirements for
Radiation Protection."
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k.%.0 PRINCIPAL DESIGN CRITERIA

K.4.1 PURPOSE OF FACILITIES

The purpose of the RTS Drum Cell is to provide a shielded secure area for
placement of Class B/C waste (X100 mR/hr average surface exposure rate),
Shield walls are sufficiently thiok such that the exposure levels will de less
than 2.5 mR/hr in potentially accessible areas. The Temporary Weather
Structure (TWS) {s a Butler dullding that encloses the RTS Drum Cell and waste
handling equipment 80 that waste handling and placement operations can
continue without regard to weather conditions., The TWS will also provide for
an additional level of security around the drum cell by limiting personnel
access through the control room,

The drum cell will serve as the storage facility for all Class B/C waste
generated as a result of Project activities pending approval of the EIS for
. final site closure, Figure k.4,'=! shows a schematic of the drum call after
conversion to the proposed final configuration as a permanent adbove grade
disposal unit. It should be noted that the final tumulus will de graded so
that it dlends into current topography of the disposal area,

k.8,1,1 FUNCTIONS OF THE RTS DRUM CELL

The primary function of the completed tumulus (s to provide long-term
isolation of Project Class B/C waste, Intermediate functions of the Drum Cell
prior to constructicn of the cap and final closure include:

a) Provide a recelving area to accept Clasa B and C waste containers
ineluding drums and overpacks from the drum transporter,

) Provide a curing area for cement filled drums produced by CSS operations,

¢) Provide sufficient shielding of the control rooa, drum load=in, curing and
atorage areas to maintain radiation exposure levels as low as reasonably

achievarle and within federal and WVNS guidalines,

BLBOC26: ENG~299 .




d4) Provide sufficient space to accommodate up to 17,700 71-gallon drums of
cement solidified waste,

e) Prevent personnel from inadvertently entering the cell where waste (s
located,

f) A separate Temporary Weather Structure (TWS) (s bullt over the base pad,
shield walls, and drum load-in area to protect the waste from weather

conditions prior to final closure,

g§) Provide a remote viewing system for the drum load=in operation for the
facility.

k. 8,.1,1,1 FUNCTIONS OF THE RTS DRUM CELL BASE PAD

The RTS Drum Cell base pad is required to perform the following specific
functions:

a) Support the drum cell foundations,

) Support the cement filled drums and other waste containers placed in the
cell and the overlying cover and (ntruder barrier layers of the tumulus,

¢) Provide drainage beneath the waste containery 30 a8 o prevent water

buildup which could contact the waste dur ing the postelosure period,

d4) Provide the means to monitor and thyus verify the geomechanical performance
of the foundation of the tumulus,

LBOO26: ENG~299 5




k.8,1,1.,2 FUNCTIONS OF THE TWS

™e TWS (Butler bdullding) is required . perform the following specific
fungtionas:

a) Provide a receiving area to accept drums and overpacks from the drum
tranaporter,

») Protect all waste from external weather conditions,

¢) Provide a means to prevent personnel from inadvertently entering the areas
where waste and cement drums will de located,

w8, 1,1,3 FUNCTIONS OF THE RTS DRUM TRANSPORTER

The RTS drum transport vehicle is required to perform the following functions:

a) Provide the adility to safely transport eight Ti-gallon drums containing
cemented Class B/C waste,

) Provide adequate shielding such that (f each drum were to contain one
curie of Cs+~137 both the driver and all areas around the tryck will de
protected to ALARA lavels,

k.8,1,2 FEEDS TO THE RTS DRUM CELL

Table k,%.'=! shows the source, type and asount of Class B/C waste which la
scheduled te be received by the RTS Drum Cell,

K.8,1,3 FACILITY PRODUCTS AND BY-PRODUCTS

Not applicadble to this SAR

BLBOO26: ENG~-299 6




k.M.2 STRUCTURAL AND MECHANICAL SAFETY CRITERIA

Separate structural and mechanical safety criteria have been developed for the
drum cell dase pad, the drum cell shield walls and the temporary weather
structure, which includes the control room., The criteria for each are
discussed under the subhealings bdelow,

k.8,2.1 WIND LOADINGS

T™e temporary weather structure (s designed to withatand wind loadings of
77 mph (100 year recurrence) with peak gusts of 87 mph (McDonald, 1981). Wing
loadings are not applicadle to the base pad,

k.4,2,2 TORNADO LOADING

The temporary weather structure, base pad and shield walls are not constructed
to withstand a design basis tornado, This (s dased upon the tornado analysis
" (see Section k,9.2.1) which demonstrates that a design dasis tornado (DBT)
would not make a aignificant contridytion to off-site dose should (t pass over
the RTS Drum Cell,

k,8,2,3 WATER LEVEL (FLOON) DESIGN

No flood data or nistory for the site are avalladble, The prodabdble maximum
flood elevation of the streams which dralin the site {8 417 metres (mean sea
level) (see A,3.4.2,1 of Volume 1), The nominal site elevation (s 427 metres;
therefore, no potential for flooding exists, The highest dam crest alevation
ypstream of the site (s 474.5 metres, 50 dam fallure d0es not pose a potential
flood hagard,

k. 4,2,4 MISSILE PROTECTION

Missiles can de generated by a DBT; however, due to the relatively high
stability of the waste form, the consequences of aissile penetration are
ainimal,

BLOOO2%: ENG-299 5



k.4,2.5 SEISMIC DESIGN

The temporary weather structure and the RTS Drum Cell shield walls are not
designed to withstand an earthquake, The dase pad will withstand 0,35 g
horizontal acceleration under dynamic conditions,

Two approaches were used to estimate a design basls earthquake for the
disposal facility., The first method consisted of using the selsmic risk data
from the Uniform Building Code (UBC)., The location of the WVDF (s on the
border Detween z0nes No. 2 and 3 on the UBC selsmic risk map, In the
interests of conservatism, zone 3 was assumed, The UBC risk map indlcates
that MMI VIII earthquakes are ,9%3sidle in the region. If average foundation
gonditions are assumed, a latera. acceleration on the order of 0.3 g (Coulter,
et al, 1973) can de postulated for a MMI VIII earthquake,

The second approach was to use the evaluation of earthquake return periods
made for the design of the NLW solidification system, This study ls presenied
in Section A,3,6.2 of the WVDP SAR (WYNSC, 198%5), The solsmic hazard curves
from the SAR study were used %o estimate a design basis earthquake for the
low=level waste disposal facility, as follows., A typical nuclear power plant
nas a potential operational lifetime of 40 years, whereas the stadility of the
Class B/C disposal faclility must bde maintalined for a 1,000 year lifetime,
T™hus, an inverse ratio of & E-02 is computed, All other factors deing equal,
it {8 thus reasonable that an acceptadie annual risk for the dlsposal area
would de adout 0,08 times the acceptadle annual risk at a conventional nuclear
pewer plant, Current seismaic hazard analysis for conventional nuclear power
plants indicates an annual prodadllity of exceedance for the design selsalc
event (SSE) acceleration of detween ! E~03 and ' E-04, Since the
environmental consegquences of a fallure of a low-level waste disposal facility
would obviously be less than the consequences of a reactor containment
failure, the ' E-03 value was used, Applying the operation lifetime [nverse
ratio of & E-02 to this exceedance probadility as representative of the scaled
"time exposure” detween WVDP and a conventiconal nuclear power plant to seismio
hazard yields an annual exceedance prodadility i(n the range of & E-05 as a
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scaled comparison of design acceleration for the West Valley facilitv,
Examining Figure A.3.6-E-6, of WVNSC 1985, at this level of exceedance shows
that the corresponding peak acceleration would be less than 0,35 g even at the
84 percent fractile level on the aggregate selsaic hazard ourves,

Because the second method yilelded a higher value than the first method, It was
used, Mence a design dasis earthquake of 0 35 g was postulated,

. 4,2.6 SNOW LOADING

The temporary weather strycture (8 designed to withstand snow loads of

40 xarr:’. Snow load considerations are not applicadble to the drum cell base
pad and shield walls,

k.8.2.7 DESIGN LOADINGS

Design loads and stresses from waste and overlying cover materials were
estimated using the following unit weights:

Soil and clay ocover 130 Xb/n’
Intruder darrier 140 197783
Waste Maas 150 1w/l
Gravel Underdrain 140 10723

k.4.3 SAPETY PROTECTION SYSTEMS

T™e RTS Drua Cell and the temporary wvealner structure employ no active safety
protestion systeme, For radiation protection of workers and the general
pudblies, concrele shield walls have deen oconstructed on the perimeter of the
drum 2ell base pad and the waste load=in area, These shield walls are o*
sufficient thickness to meet the exposure rate reguirements of the
Radiological Controls Manual (WVDP=Q1Q) for anticipated occupancy conditions
in accessidle arean outside the temporary weather structure and the waste
load=~in area, Other interim shieleing such as shyffling cold drums may de
used to reduce sxkyshine from the waste mass, The control room will alse de
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sufficiently shielded to meet the DOE design criteria of 0.' aR/hr, All Class
B/C waste will de remotely handled and placed in the drum cell using an
overnead crane and CCTV monitors operated from the control room, This method
of waste handling will assure occupational exposures are maintained ALARA.

The temporary weather structure will assure that the wvaste remains dry and s
protected from all climatic conditions,

The overall safety of workers and the general public is assured by adherence

Lo the Radiological Controls Manual and the Industrial Hyglene and Safety
Manyal (WVDP-011),

K40 CLASSIFICATION OF STRUCTURES, COMPONENTS & SYSTENS

Safety Classes, Service Classes and Quality Levels for lmportant structures,
equipment, and components oOf the RTS Drum Cell are shown in Tadble k.8,8+1,

BLBO026: ING-299 10
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New York.

Uniform Building Code of the International Council of Building Officials,

West Valley Nuclear Services Company (WVNSC), 1985, Kest Valley Demonstration
Project - Safety Analysis Report, Volume I, Project Overview and Ceneral
Information,

WVOP=010, Radiological Controls Manual,

. WVOP=011, Industrlal Hygiene and Safety Manual,
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WVDF CLASS B/C LOM-LEVEL RADIOACTIVE WASTE SUMMARY

Estimated
Total
Average Fisslon & Estimated
Estimated Estimated Sarlface Corrosion Total
Vol Container Number of J0se Rate Products Actinides
Haste Sou.ce and Type Class (m7) Type Containers (mrem/hr) (Curiles) (Curtes)*®
Existing Systems Operations '
FRS filter precoat and resin B/Co 3 HIC 13 6,300 1.4 E+03 1.7 '
RTS Secondary Haste
Spent zeolite slurry B/C [ 7! gal. drum 21 300 3.2 E«Dn 4.7 E-02
Spent organic IX resin B/C 2% 71 gal. drum 87 300 9.6 " »n 1.5 £-00
Filter backwash slurries B/C 390 71 gal. drums 1450 180 5.0 E«On 7.7 E-02
Presolidificat lon Decon,
Trash B/C 5 HiC . 30 7.9 4.8 E-02
Trash 8/ I NIC 0 w0 2.1 1.0 |
Uranyl Nitrate 8/C 57 55 gal. drum 267 2 1.2 3.2
Vitrification Secondary Waste
Trash B/C L HiC 13 50 2.0 E+O 1.4 E-01
Trash 8/C 93 HIC , 8 10 7.3 2.8
Falled equipment B/C 37 Steel box 12 90 3.6 E+02 2.5
Decontaminiled supernatant B/C 3,000 7! gal. drus 11,080 710 2.3 E~04 1.7 E~03
First sludge wash B/C 185 7! gal. drum 53 770 2.2 E+~0}3 1.7 E+~02
Second sludge wash B/c 80 71 gal. drum 295 750 1.2 E*03 9.3 E-0
Third sludge wash e 32 71 gal. drus "5 7% 4.8 Ec02 3.6 E~00
Remote Decon. and Size Reduction Facllity
Evaporator bottoms vias LNTS B/C 873 7! gal. drum 3.233 3.2% 2.8 E+0n 1.9 E+02
TOTALS . .m 5.7 E«08 2.2 E+03 '
SNOTES: -~ Class B and © wastes are considered together as they will be disposed of In a siml lar sanner.

= Actinide total includes 1900 curles of Pu-281 which 13 not a significant alpha emitter, but which decays to

approximately 50 curies of Am-281 which |3 an alpha emitler with a half-1ife of 830 years,
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SAFETY CLASS, SERVICE CLASS, AND QUALITY LEVEL OF
IMPORTANT STRUCTURES, EQUIPMENT AND COMPONENTS
ASSOCIATED WITH THE RTS DRUM CELL

Safery Sarvice Quality

Component or Equipment Class Class Lavel
Building Structure N Iv N
Snield wWalls ¢ 111 B
Overnhead Crane N v ¢
Drum [Oad-in Station N v N
Monitoring Equipment

Electronie Inatrumentation

and Contruls N 111 N
CCTY N v
RT5 Drum Cell Base Pad 8 Iv -
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K.5.0_PACILITIES DESION
K.5.1 SUMMARY DESCRIPTION

K.5.1.1 LOCATION AND FACILITY LAYOUT

The Weat Valley Demonatration Project (s located in western New York State
(Pigure «.5.1=1), The ATS Drum Cell 19 located approximately 500 meters to
the southeast of the former NFS roprocessing plant (Figure k,5.1+2), A
detalled drawing of the ATS Drum Cell is shown in Flgure x.5.1+3, Asditional
drawings showing rosds, fences, grading and seotion detalls are (ncluded . n
Figures k.5.'~4 through k.5.1+6, The Drum Cell Loadout Conveyor plan is shown
in Plgurds k.5.7-7 and k.5.1+8,

“.5.1.2 PRINCIPAL FEATURES

The proposed design of the adove grade disposal unit (s adapted from the
tumulus design used for dlsposal of low-~level waste by the CEA-ANDRA

Commissariat a L'inergie Atomique-Agence Natural pour la Gestation des
Dechets Radicactive) in France, A tumulus 13 an artiffeial alllock or mound
deaigned o perform a apecific function, Ia this case, the tumulus (s
designed to exclude precipitation and surface water from the waste and to
ennance drainage of any water that 4088 ente” tne tumulus In the svent that
the darriers fall.

in order to provide adequate disposal capacity within the constraints of
availadle land, a regular geomelric tumylus layout will de used, Im its final
form, the reference layout, wnion (s t(llustrated on Flgure & 5.7+9, has a
Ainimum width of 120 & and a length of approxisately 200 a. T™e tumulus will
cover an ares of approximately (4,000 n’ ang will de rectangular (n shape,

T™e maximum heignht of the tumulus will ¢ '] n adove the current syrface, The
arest of the tusulus will oe 12 m wide and the side alopes will not be greater
than Y (horizontal:vertical), T™e waste core will de 48 8 wide at the base
and $ 8 nigh.
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A filter fabric will be placed over the dolos/stone and the final soil cover
will be placed over the tumulus., This soil cover will be 1.1 m in thickness
and will consist of clay placed in 0.2 m 1ifts (loose) and compacted to

95 percent of optimum density. When the final cover is completed, 0.2 m of
topsoil will be placed over it and the entire facility will be seeded and
mulched with shallow rooting vegetation,

As part of the closure operations, settlement plates and monuments will de
installed at various locations, These devices will permit the monitoring of
waste and cap settlement throughout the active institutional contial period.
These data will be used to verify the satiafactory performance of tve facility
and/or permit repairs and remedial action to be made on a timely bas..,

k.5.2 FACILITY BUILDING

A temporary weather structure has been built to house the RTS Drum Cell. lne
structure will prevent rain water intrusion, provide for equipment handling
aﬁd operation during drum load=-in and storage, and will house the drums for up
to 20 years prior to final closure of the tumulus. While the TWS is in place,
the Drum Cell will be heated to a temperature of 50°F as necessary and will
also have passive ventilation (side louvers (n the TWS) to provide cooling in
summer months.

k.5.2.1 STRUCTURAL SPECIFICATIONS

The temporary weather structure will provide adequate support for the
following design loads:

0 snow KO loirtz
o wind 100 yr wind 77 mph

peak gust 87 mph

The structure {8 not designed to withstand a tornado or an earthquake,

BLBOU26: ENG~299 14




k.5.2.2 FACILITY LAYOUT

Figure k.5.2=1 shows the RTS Drum Cell temporary weather structure building
arrangement consisting of common preengineered building construction.

k.5.3 SUPPORT SYSTEMS

To direct placement of the waste i{n the drum cell, an operator room has been
built outside the pad area (see Figures k.5.1-3 and k.5.2+1). Operators will
be able to remotely operate cranes and conveyor equipment with the ald of
CCTV. Prior to removing the TWS, sumps will be placed at equal Iintervals
around the facility for collection, sampling and removal of any water
accumulated by the perimeter drain system, Twenty inch concrete shield walls
are constructed at the perimeter of the drum cell to provide the necessary
protection to allow Disposal Operations personnel and other employes to work
around the RTS Drum Cell in accordance with the Radiological Control Manual
(WVDP=010). The RTS Drum Cell shield wall detalls and sections are shown in
Figures k.5.2-2 and k.5.2-3., A specially shielded drum load-in area is
provided to maintain the transport vehicle driver/operator exposure within
Radiological Control Manual guidelines (see Figures K.5.1-7, k.5.1-8, and
k.5.2°1),

k.5.4 DESCRIPTION OF SERVICE AND UTILITY SYSTEMS

x.5.8.1 FACILITY VENTILATION

The TWS building will be ventilated via a passive system of wall louvers,

x.5.4,2 ELECTRICAL

Ele.trical service (8 supplied to operate control room equipment and building
lighting (115V,! phase) gnd heavy duty equipment (480V, 3 phase).

BLB0O026: ENG~299 15




k.5.4.3 FIRE PROTECTION

Fire protection and detection are in compliance with ID-12044,

=
-
¥
@

protection and fire detection equipment have been installed

orum




REFEENCES FOR SECTION k.5.0

U, S. Department of Energy DOE-ID Order 12044, "Operational Safety Design

Criteria Manual."”

WYDP-010, Radiological Controls Manual.
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