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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

BLBO026: ING-299 L




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

BLBO026 : ING-299 )




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.
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West Valley Nuclear Services Company (WVNSC), 1985, Kest Valley Demonstration
Project - Safety Analysis Report, Volume I, Project Overview and Ceneral
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WVOP=010, Radiological Controls 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,

BLBOO 6 BNG- 299



?‘u .o.o ."

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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k.7.0 WASTE CONFINEMENT AND MANAGEMENT

k.7.1 WASTE MANAGEMENT CRITERiA

The overall waste wanagement plan for the sive is described in WVDP-019,
“argeterm Radicactive Waste Management Plan."

T™e guiding principles followed in the preparation of this plan are:

© Minimize all waste generation,

© Provide flexidility in designed facilities to accommodate future
uncertainties (e.g., s0lia waste volumes, storage, process equipment,

i Y

© Segr'«gate uncontaminated from contaminated waste as early as possidle to
minimiy+ sdditional atorage, disposal, and transportation requirements,

o Minimize occupational exposursas,

¢ Minimize costs,

LF

Protect the worker, public health, and tie environment, and

o Conform to applicable DOE Orders and giidance from other regulations
provided by DOT, EPA, NRC, and New Yo'k State,

k.7.2. RADIOLOGICAL WASTES

All Class 3 and C waste (as defined ty 10 CIR 61) will be stored in the RTS
Drum Cell., No hazarcous, mixed or transuranic waste {(n any form is planned to
be placed in the drum cell, Certified, stadilized nonradiological waste in
the form of cement-filled drums will be placed on top of the waste mass to

provide additional shielding.
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k.7.3 NONRADIOLOGICAL WASTE

Preliminary construction and disposal operations will produce a small amount
of nonradiological waste which will be collected and disposed of off-site,

k.7 4 OFF-GAS TREATMENT AND VENTILATION

Not applicable to this SAR

K.7.5 LIQUID WASTE TREATMENT AND RETENTION

Rainwater which may accumulate (n the perimeter drain or sumps surrounding the
drum cell will dbe sampled and depending upon the test results, the collected
water will either be pumped to a discharge point or processed prior to
discharge.

k.7.6 LIQUID WASTE SOLIDIFICATION

Any collected water which contains radiocactivity at a concentration adbove
release limits will be processed prior to discharge. Radicactive materials
resulting from any processaing may be solidified by the Cement Solidification
Syatem,

k.7.7 SOLID WASTES

k.7.7.1 DESIGN OBJECTIVES

Solid waste which will be placed in the RTS Drum Cell must meet the waste form
eriteria of 10 CFR 61,56 and DOE Order 5480.2.

kK.7.7.2 BEQUIPMENT AND SYSTEM DESCRIPTION

Equipment uysed to handle, package, transport and dispose of Jlass B/C
radiocactive waste does not differ from equipment whicoh is routinely used for

similar purposes in other industrial radicastive waste applications,
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k.7.7.3 OPERATINC PROCEDURES

The operating procedure for low-level waste handling and storage operations at
the RTS Drum Cell will be prepared, reaviewed and approved in accordance with
established WVNS policy pricr to the initiation of operations,

K.7.7.% CHARACTERISTICS OF SOLID WASTE

The required characteristics of Class B and C radicactive wastes are defined

{n 10 CFR Part 61,56, The major requirements which are directly applicable to

the WVDP include:

1) Free standing liquid in high integrity containers shall not exceed one
percent by volume., Free standing liquid in drums containing cement-

solidified waste shall not exceed 0.5 percent by volume,

2) Waste must have structural stanility under the expected disposal
conditions, '

3) Waste must not be capadble of detonation, explosive decomposition or
reaction at normal temperatuyres and pressyres or of explosive reaction
with water,

4) Waste must not be pyrophoric,

§) Waste must not contain, or be capable of generating, quantities of toxie
gases, vapors, or fumes harmful t0o persons transporting, handling, or
disposing of the waste,

§) Waste must not be packaged for disposal in carddoard or fiberdoard boxes,

Class B waste and Class C waste are classified according to 10 CFR 61,55
(refer to Tables k.7.7«! and k.7.7=2):
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1) If the concentration of a nuclide listed in Table k.7.7-! exceeds
0.1 times the value listed in Table k.,7.7-1 but does not exceed the value
listed in Table k.7.7=1, the waste is Class C, provided the concentration
of nuclides listed in Tavle k,7.7-2 does not exceed the value shown in
Column 3 of Tadble k.7.7-2,

2) If the concentration exceeds the value in Colum ) of Table k.7.7-2 bdut
does not exceed the value in Column 2, the waste is Class B,

3) For determining the classification of waste that contains a mixture of
radionuclides, it {3 necessary to determine the sum of fractions by
dividing each nuclide's concentration by the appropriate limit taken from
the same column of the same tadble. The sum of the fractions for that
column must de less than 1.0 {f the waste (s to fall within the class
whose upper concantration limits are listed in that column,

Example: A waste contains Sr-90 {n a concentration of S0 Ctll3 and Cs-1137
in a concentration of 22 Ci/m3. Since the concentrations both exceed the
values in Column ', Table k.7.7-2, they must de compared to Column 2
values, For Sr-30 the fractional concentration is 50/'50 « 0.33; for
Ca=137 the fraction is 22/44 « C.5; the sum of the fractions = 0,83,

Since the sum s less than 1.0, the waste is Class B,

The expected volumes of Class B and Class C waste requiring disposal through
the end of the vitrification process are listed in Table k.4.1-1, Most of
these data were previously reported in DOE/EA-0295, Environmental Assessment
for Disposal of Project Low-Level Waste, From Table k.4.,1+=), the total
estimated volume of Class B/C waste requiring storage in the drum cell s
approximately 4,900 l’.
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‘ K.7.7.5 WASTE CONTAINERS
Low=level waste containers which are used to package Class B/C waste at the
WVDP are controlled by WVNS specifications and procedures, The following is a
1ist of the types of containers which may de used to dispose of Class B/C
waste:
1) DOT Specification 17C and 17H steel drums
2) Rectangular B~2% steel nontainers
3) DOT Sp 2ification TA boxes

4) DOT Specification 7A Ti-gallon steel square drums

§) High Integrity Containers (certified to maintain their integrity for
300 years)

%.7.7.6 STORAGE FACILITIES

Any temporary storage facilities raquired prior to tranaport and emplacement
of all Class B/C waste (n the drum cell must meet the restrictions and
requirements of WVDP-010, Radiological Controls Manrual,
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REFERENCES FOR SECTION k.7.0

Code of Federal Regulations, Title 10, Part 6!, "Licenaing Requirements for
Land Disposal of Radicactive Waate."

U, 8. Department of Energy, DOE-ID Order 5480.2, "Hazardous and Radiocactive
Mixed Waste Management."

U, 8§, Department of Energy, DOE/EA-0295, "Environmental Assessmen: for
Disposal of Project Low-lLevel Waste", West Valley Demonstration Project,

April, 1986,

WVDP-010, Radiological Controls Manual,



TABLE R:T.7~1
10 CFR_61 WASTE CLASSIFICATION TABLE FOR LONG-LIVED NUCLIDES

Concentration
Llnlss
Radionuclide (Ci/m”)

O

.1“ R NN 8

C14 in activated MOBALl ..scsvvsvronsnnstvosssnasonnsones 80
Ni=59 in activated MetAl ...ivvsvronsnnssnnnrrsssnntnsnss 220
ND=94 in activated metal . ..c.ivessnavsnonsssnnrnsnnnnnns 0.2
1 o . P e 3
G T . R T LT LI 0.08

Alpha emitting transuranic nuclides with half-life
)
Sroater Than TiVE YOAPR scsvosssssssesssnssasssansesssn 100

PU'?‘” L I I R O R ’3'500

:ﬂ'z"z L I I I ,20|000

L ]
Units are nanccuries per gram,
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TABLE k.7.7-2
10 CFR_61 WASTE CLASSIFICATION T FOR -LI D

Cono:ntratxog Limits
(Ci/m”)
RADIONUCLIDE Class A Class B Class C

Total of all nuclides with less than 5 year half life 700 (1) (1)
H’B‘.O!!.l.....l".ltl!l!.!.llIllll'..l.'.‘li'l.!l"il uo (’) (’)
C°-600l00t000000|'00l|'l!Olt..lQl'l|Q.!C.llll0l0.l|.l. 700 (1) (1)
N‘.GBO..i.tl"IIl.l!i!ll..‘...l.l!..Ql..!l.‘.ll..'l.!il 305 70 700
N1-63 1n ‘ctlv.‘.a Mt.l....l.lll'l‘l....'.'l'.'ll..l. 35 TM 7.000

sr'%!ltltooilt.l.ll.'n.tl!ll!l"!.\I!‘l.l'.'ﬁl.l.l|ll O-O“ 150 7‘000

‘ :’-13700000000000'|-0|.taut.onottl~|0|tnoo'ol-oﬁlooooo ! 'h“ “.600

' There are no limits estadlished for these radiornuclides (n Class B or C

wastes, Practicul considerations such as the effects of external radiation
and internal heat generation on transportation, handling, and disposal will
limlt the concentrationa (or these wastes, These wastes shall be Class 8
unless the concentrationa of other nuclides in Table %.,7.7-2 delermine the
waste to be Class C i(ndependent of these nuclides,
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k.8.0 RADIATION PRO ON

k.8.1 ASSUR THAT OCCUPATIONAL RADIA EX ES _ARE )

See Section A.8.1 of Volume I of the Project SAR,

k.8.2 RADIATION SOURCES

Radionuclide inventories for Class B/C waste resulting from existing
operations and presolidification decontamination have been estimated in
Volume II, Section B,8.2, Class B/C radionuclide inventories for
vitrification secondary waste are reported in Volume III, Section C.8.2 and
Volume IV, Section H.8.2, RTS secondary waste streams 4re al,o reported in
Volume IV, Section H.8.2, All accident analyses and dose assessments are
based upon the most recent waste stream inventory data contained in the
Environmental Assessment (DOE/EA-0295),

k.8.3 RADIATION PROTECTION DESIGN FEATURES

In order to facilitate the placement and up to 20 years storage of waste i(n
the drum cell, twenty {nch concrete shield walls are required to protect

operations personnel, site personnel and the general pudlic. Table k.4,1+!
lists the estimated average surface exposure rate per container for each type
of Class B/C wvaste, The shield walls were designed under the assumption that
each waste container had one curie of Cs~=137 in a cemented waste fore, In

addition, the control room, due to its proximity to the drum cell must also de

adequately shielded to protect operations personnel from scattered nd.uuon
(skyshine), All shielding calculations were dDased on the assumption that
worker access and general area access would be {n acoordance with the
Radiological Controls Manual (WVDP-010),
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k.8.4 ON-SITE DOSE ASSESSMENT

Occupational doses for the handling, transport and emplacement of Project
low=level waste have been estimated previously (DOE/EA-0295)., These
projections were based on two waste handling activities (one for waste loading
and one for waste unloading and placement in the RTS Drum Cell). The total
esti{mated occupational dose associated with handling and storage of all

Class B/C waste was approximately 46 person-rem,

Although the EA does not discuss the construction and utilization of a
shielded drum cell and temporary weather structyure, the on-site exposure
estimates were based on the assimption that emplacement of B/C waste would
require remote handling. The operations currently planned at the drum cell
are essentially the same as those envisioned when the EA was written,
Trherefore, the occupational dose estimate cited above (s conaidered current.

The projected on-site dose to a trespassing (nonintruder) member of the
general pudblic is assumed to be zero based upon WVNS procedural and
institutional controls to be placed on the operation of the RTS Drum Cell.

The projected on-site dose to a trespassing member of the general pubdlic was
evaluated for transient site residency of up to one year following the
teraination of the nominal 100-year period of active institutional
surveillance (DOE/EA-0295). This individual i{s assumed to be unaware of the
presence of radicactive waste deneath the surface, He lives on the site
temporarily and consumes food produced from on-site gardening. It (s also
assumed that the on-site resident does not actually dig into the waste,

The higheat yearly dose projected to be received dy this (ndividual from

B/C waste only is 2.5 mrem and occurs 600 years after disposal. lass B/C
waste contributes 76 percent of the total dose to the maximally exposcd
individual at 600 years when compared with all classes (A, B and C).
Transient occupancy under similar conditions prior to 400 years would result
in a lower dose.
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k.8.5 HEALTH PHYSICS PROGRAM

The health physics program for the WVDP is descridbed in Volume I,

Section A.2.5 of the Project SAR, The health physics requirements assocliated
v4th the handling and disposal operations for Class B/C waste are defined by
WVDP-010, Radiological Controls Manual, aid other procedures written to
support handling and 4isposal operations at the drum cell,

k.8.6 OFF-SITE DOSE ASSESSMENT

The projected off-site dose to a member Of the general public is assumed to be
near zero during the normal operational phase (preclosure), storage phase, and
over the 100 years of active institutional control following closure (assuming
the drum cell were to de converted {nto a permanent disposal tumulus), The
collective dose during the storage phase (up to 20 years) was estimated at

1,9 E-04 person-rem/yr (WVDP, 1987a),

The computer programs PRESTO-EPA, AIRDOS-EPA and LADTAP Il were used to assess
off-site collective doses and maximally exposed off-site individual doses
(DOE/EA-0295) (during and following the (nstitutional control period)., The
majority (essentially 100 percent for the water pathway, €5 percent for the
air pathway) of the dose (s contributed hy the Class B/C waste when compared
with the total from all classes (A, B, and C), The predicted off-sitc doses
from Class B/C waste only and the year (post disposal site closure) In which
they occur are shown in Table k.8,8+1,

It should dbe noted that given a constant 1990 estimated population within an

80 k@ radius, the cumulative collective dose from natural background during
the 1,000 years following closure (3 estimated to De 170 million person-rem,
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REFERENCES FOR SECTION k.8.0

Qak Ridge Nationra! Laboratory (ORNL), 1979, "AIRDOS-EPA: A Computerized
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TABLE 3.0.6"1

PREDICTED DOSES TO THE OFF-SITE POPULATION
STORAGE AND DI m

RESULTING FROM PROJECT ON-SI

Type of Dose Pathway
Collective Air
Maximum Individual’?’ Water
Maximum Individual® Alr
Collective Water
Collentive Alr
Cumulative Collective All

During !',000 Years

(2)

(3)

Predicted Occurrence
of Maximum
Dose (years

following closure)

Dose (Unita)

Storage

400

700

400

700

N/A

(2)

1.9 E-Q4 (person-rem/yr)

1.3 E=-Q02 (mrem/yr)

1.1 E-03 (mrea/yr)

7.3 E=02 (person-rem/yr)

2.0 E-03 (person-rem/yr)

§.3 E«Q' (person-rem)

Asaumes population remains at 1990 estimates within 80 km radius of

site,

0 = 20 years prior to closure (WVDP, 1987a),

Individual is assumed to consume 21 kg of fish taken from Cattaraugus

Creek downstream of the Project (WVDP, 1987n),

Individual is a permanent resident located 1.4 km northwest of the plant

(WVDP, 19870).

BLBOO26: ENG- 299




€.9.0 ACCIDENT SAFETY ANALYSLS

.o’o‘ ‘ m.f

Abnormal operations during disposal of Class B/C waste in the drum cell are
events which ocour due to equipment malfunctions or human error. Abnormal
events which are of potential consequence are those which could result in
fnadvertent release of radicactive material or increased ooccupational
exposure, The following examples are representati{ve of credible abnormal
events involving Class B/C waste,

K.9.1.1 IMPROPER WASTE PACKAGING

Class B/C waste will be placed into a number of different types of packages
including steel drums, steel boxes and high integrity containers (HICs).
Improper waste packaging car. be due to a defective package or operator

error. The consequences of this event are minimal (n that, the planned checks
and inspections would identify the container, and it would either be sealed
properly or repacked, Either option would result in minimal dose to
operations personnel (<0,1 person-rem to collect and repackage the waste),
Events in which improper packaging leads %o a loss of radioastive material are
govered in Section k.9.2, Acclidents,

The consequences of faulty packaging will de minimal i{n that, upon discovery,
the container would either be properly sealed or overpacked with another
eontainer, oOr the waste would de repacked into a new container depending upon
ALARA considerations,

K.9.1.2 TRANSPORT VEMICLE TIRE FAILURE
T™his adbnormal event would have no significant radiclogical conseguences but

would most likely delay waste handling cperations and placement of Class B/C
waste (nto the drum cell, All waste would be remctely handled should the

\
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transport vehicle have to be unloaded to effect repair. Ojupational dose due
to the (ncreased handling would be minimal decause of the use of remote
handling equipment,

kK.9.1.3 FAILURE OF DRUM CELL CRANE
Conseguences resulting froa crane malfunction at the torage site include:
1) delay of storage operations until crane (s repa/red or replaced, and

2) occupational exposure to orane maintenance repair crew (3! aR/hr maximum
outside Drum Cell; a dackup retrieval system i1l be used, if neceasary,
to free the crane and move (t behind the shirld wall)., Item two assumes
that no cold drums are in place to shield stored waste,

k9.2 ACCIDENTS

Five credible accidents during the handling a1d storage of Class B/C
radicactive waste in the drum cell have been analyzed., The first event (s a
design basis tornado (DBT) pasaing over the !rum cell, The second accident (s
a handling aishap involving the transport venicle and a HIC, e taird
ac2.dent involves collision of a HIC being 'roved with a crane with another
RIC. iae fourth accident involves a crane fallure (naide the drum cell,
resulting (n the rupture of a T'-gallion drum Filled with unsolidiriesd

cement, The last accident {s the radiation exposure of an intruder entering
the drum cell after ignoring or falling to recognize radiation warning signs
and barriers,

K.9.2,1 DESICN BASIS TORNADO

For a wors: case tornado accident scena'io, it was assumed that Operations
Personnel are in the process of unload .ng the waste conveyor with the overhead
orane at the time the tornado passes uver the work site, It was further
assumed that the crane has picked up a package, thus creating the possinvility
of the DBT generating a missile by explosive (njection, For the purpose of
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tnis analysis, the average density of all Class B/C waste was assumed to be
1.5 3/oa3. This is conservatively low based on average densities expected for
cemented drums (1.7 3/003) and equipment and hardware (-2 ¢/c|3). Therefore,
a steel dox was assumed to weigh 3300 pounds, a 55-gallon drum 700 pounds and
A Tt-gallon drum 1000 pounds. High integrity contalners, which typlcally
welgh more than 10,000 pounds when empty within a shield, were not considered
in this analysis,

The temporary weather structure (Butler dullding) housing the drum cell area
was assumed Lo didintegrate (roof tears off and walls collapse) under DBT
conditions, The analysis examined whather or not a waste ocontainer in the
drum cell or hanging from the c¢rane could become airdorne., For the
aerodynamic injection case, the waste packame was conservietively assumed Lo
act as a camdered airfoil with a zero degree angle of attack with respect %o
ary horizontal winds., The analytical methods used for this analysis were
those of Stevenson (n,d.) under DBT conditions as repourted by Tujita (1981)
and McDonald (1981), Tadle k,.9.2-1 summarizes the results of this analysis,
The negative results clearly demonstrate that for doth types of injection, no
container would become airdorne for a significant pericd of tise under DBT
conditions, The waste was also assumed not to move since the 20~ineh conerete
walls forming the drum cell shielding (other than a direct passover) would
provide an effective wind bdreak for any sustained horizontal winds asscclated
with the DBT, The positive values odtained for the steel drum in the
aercdynamic injection case were based on the assumption that the drum (s flat
and (s shaped lice a cambered alrfoil, Even under these conservative
assumptions, the container would remain airdorne for only 0.2% seconds and
reach a heignt of 20 om, which is i{nsufficient to move [t from the drum cell,

The analyses of container motion under DBT conditions show that no significant

movement will occour, Therefore, no release of radicactivity from the
preclosure drum 2ell 13 expected from the tornado,
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k.9.2,2 TRANSPORTATION ACCINENT

The transportation aceident for Class B/C waste considered a high Integrity
container (HIC) loaded with 3 m? of FRS reain and filter preccat which falls
oft the tranaport vehicle., The HIC was assumed to crack open, damaging the
internal lirner and spilling 0.3 m’ of FRS resin onto the ground, This
acoident was considered lmprodable since HICs are designed to maintain their
integrivy wher dropped from 9 m onte a4 flat unylelding surface, The fall from
the transport venisles would be approximat.ly 2 metres to a ylelding surface.

The FRS resin was assumed to have 16 curles per cubic meter of Cs-137 plus
other ruclides prssent in concentrations estadlisned by actual measurement of
loaded r.sin, Tadle ,9.2-2 preseants a sumaLry of the results of the analysis
ineluding dose to the maximally exposed off-site individual. The resin was
assumed %o de saturated with water (! percent by volume) which evaporates to
the atmosphere, thus providing the potential for off-site dose., The resulting
dose to the maximally exposed off-site individual was estimated %o be

1.5 E-02 mren,

Taking no credit for alr dilution, the maximum d0se & worker could receive due
to the release of radicactive material from the transportation accident was
estimated to dbe § mrem, This assumes that the activity released to the
atmoaphere, per Tadle k,9.2-2, was inhaled by the worker for a pericd of

two hours,

The occupational dose resulting from initial clean up of the NIC and any lost
gontents was estimated to be 3.2 person-rem, This dose projection results
from the assumption that clean up efforts will require eight men working

16 hours in average Tilelds of 2% mR/hr, Clean up of the residual astivity msay
take up o twe weeks, dut would de carried out in consideradbly lower radiation
fields,
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k.9.2.3 CONTAINER COLLISION ACCIDENT

In this accident (%t was assumed that a HIC deing handled by a crane ocutside
the drum cell oollided with another HIC containing FRS resin and precocat
already in place. The statlonary HIC was assumed to be partially crushed, the
liner damaged and ten percent of the liner volume (0.3 l’) spilled to the
graund, The HIC deing handled was assumed to remain intact.

Both the dose to the maximally exposed off-site individual and the
occupational inhalation and external doses resulting from clean up operations
are expected to be the same as those estimated following the transportation
accident,

k.9.2.4 DRUM RUPTURE ACCIDENT

A TM-galieon drum deing handled By the crane inside the drum cell 1s assumed to
drop and rupture, The cement (n the drum is assumed to de in a plastie
(incomplete set) phase, spilling over the drum cell floor, A maximum waste
loading of ' Ci Ca~137 was assumed with all other radionuclides scaled %o
their relative concentrations i(n decontaminated supernatant. This activity
was assumed to be released from che cement at a resuspension rate of

1 E-107sec for a period of eight hours, At this time the cement was aszumed
to have solidified, resulting in no further airborne releases. No venti{lation
w23 assumed for the alir inaide the TWS, resulting in an (ncrease (n the
airborne ccnoentration of radionuelides over the release period,

A crew of eight workers was assumed to enter the THWS without respiratory
protection for eight hours following the spill, staying dehind the shield wall
Lo effect remote clean-up operations, The (nhalation dose to these workers
was estimated to be 0,12 person-rea, The results of this caleulation are
summarized in Tadble k.9.2-3.

BLBO026 : ENG~ 299 33




The dose to the maximally exposed off-site individual at the site doundary was
estimated by assuming that all the airdborne activity released froa the cement
escapes or is vented to the atmosphere, resulting in an estimated dose of

1.1 E=02 mrea., The results of this calculation are summarized (n

Table k.9.2-4,

The external radiation dose to the clean-up crew was estimated to de
1.6 person-rem, based on a orew of aight workers working ten eight-hour shifts
in average flelds of 2.5 aR/hr.,

K.9.2.5 INTRUDER EXPOSURE

Due to the somewhat remote location of the druam cell with respect to other
plant facilities, an intruder was assumed to defent the normal security at the
site perimeter and at the drum cell and to enter the waste storage
(emplacement) area, The intruder was also assumed to {gnore or not understand
the significance of radiation placards placed at the entrance and at various
locations within the temporary weather atructur‘. The drum cell was assumed
to have approxirately 5,000 cement drums in place at the time of i(ntruder
entrance, Befcre dlscovery Dy securitly or operations shift personnel, the
intruder was issumed to spend approximataly eight hours in the waste cell (n

average fielcs of approximately '00 aR/hr and therefore would recelive a dose
of 800 mrem,
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. TABLE k.9.2-2

OFF-SITE INDIVIDUAL DOSE FROM SIGNIFICANT RADIONUCLIDES RELEASED
(1)
) ACC v

Dose to tre
Curies Maximally
Curles in Curies in Partition Released to Exposed Off-Site

Nuclide Spiil _Evaporate (3 Coefficient'?d Atmosphere Individual (mrem)

5r-90 0.9 9 £-03 1,000 9 £-06 5.0 £-0)
Ca~137 i3 ‘.8 g-02 1,000 “8 E-05 3.6 E-04
Pu-238 4,2 E-O4 4.2 £-06 1,000 4.2 E~09 $.5 E~04
Pu-239 1.1 E-04 1.1 E~06 1,000 1.1 £-09 1.6 E-04
Pu-240 8.7 £-08 8.7 £-07 1,000 8.7 £-10 1.2 B-04
Pu=-241 5.7 £-03 $.7 £-0% 1,000 5.7 £-08 1.7 E-04
Am-24) 4,8 g-03 4,8 g-0%8 1,000 4.8 E-08 Y.2 £-03

' Am-243 1.6 E-04 1.6 £-06 1,000 1.6 £-09 2.4 E-04
Cm-244 1.4 E-03 1.4 E-08 1,000 1.4 £-08 1,8 £-03
TOTAL 1.8 £-02

Includes only those radionuclides which contribute more than 0.' percent Lo the otal
30“.

FRS resin {9 assumed to contain ' percent frae liquid in the fore of water,

L

T™he partition coefficient (s the ratic of the adtivity concentration (n the liquid %o
that (n the air adove the ligquid.
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TABLE k.9.2-3

INHALATION DOSE COMMITMENT TO AN INDIVIDUAL WORKER EFFECTING CLEANUP OF A

SPILL OF CEMENT FROM A 71\-GALION DRUM DROPPED BY THE DRUM CELL CRANE

|

Curies In uCi Depcsited Innalatior Innalation i

Nuclido(” Cement in Lungts () pcpe ruzum(” Do) (mrem) f

.

$r-90 4.0 01 3.8 g-01 2.2 £+03 8.4 £-0! '

Ca=137 1.0 £+00 9.6 E-04 3.1 %01 3.0 £-02 '
Pu-238 1.7 E-02 1.7 5-0% $.2 E*0% 8.8 E«00
Pu-239 3.% E-Q} 3.8 E-06 5.8 E+05 2.0 E~00
Pu=-240 2.6 E-03 2.% £-06 €. 8 E08 1.4 E+Q0Q
Py~ 24! 2.0 £-0 1.9 E-04 1,2 E*0k 2,1 E+00
Total 1.9 B0V

Includes only those radionunlides which contridute more than 0.1 percent
Lo the total dose.

re

Fraction of activity in spill deposited i1 lungs « 9,65 E-10 Quring

eight-hoyur exnosure.

(3 From WVDP-65,
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TABLE k.9.2-%

OFF-SITE MAXIMUM INDIVIDUAL DOSE FROM RADIONUCLIDES RELEASED BY

Dose to the
Curles Maximally
Curies in Released to DCFs Exposed Off-Site
Nuslide''’ Cement Atnoagggro(z) arenscy (Y Individual (arem)
Sr-90 .0 -0 1. E~06 $.2 E«Q2 6.0 E-04
Ca-137 1.0 E«Q0 2.9 £-06 7.3 E«Q0 2.1 E-0%
Pu~238 1.7 E-02 §.0 £-08 1.2 B+0S 6.0 £-03
Pu-2139 3.5 £-03 1.0 £-08 1.4 E08 1.4 E-03
Pu-240 2.5 E~03 7.4 E-09 1.4 E+0% 1.0 E-03
Pu-241 2.0 B-O1 5.8 £-07 2.8 E+0} 1,6 £-0
Total 1.1 E-02

(1) Includes only those radionuclides whioh contribute more than 0.' percent
to the total dose,

(2) Praotion of activity in apill that (s released Lo the atmaphere »
2.9 E-04,

(1) Prom WVDP-65, assuming the maximum y/Q value for a ground level release (3
appiicadle (corrssponding %o an sxposure which occurs over 3 period of no
aore than two hours),
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K.'0.1 ORGANIZATION STRUCTJRE

See Section A 10,1 of Volume I

K.10.2 PREDPERATIONAL TESTING AND OPERATION

Precperaticnal testing of components and the waste handling and storage
operations asscciated with Class B/C waste are addressed (n existing WVNS
procedures. Equipment and components such as are currently In use at the WVDP
necessary to perfora these operations 4o not differ from standard equipment
used in routine industrial applications. All procedures concerning waste
storage cperations are prepared, reviewed and approved per the reguirements of
the WYNS Policy and Procedures and Quality Assurance Manuals.

K, 10,2,7 ADMINISTRATIVE PROCEDURES FOR CONDUCTING THE TEST PROGRAM
All adninistrative procedures and instructions for oconducting test programs
and evaluating, documenting and approving the test results are prepared,

redeived and approved per the requirements of the WVNS Pallicy and Procedures
and Quality Assurance Manuals.,

k. 10.3 TRAINING PROGRAMS - DISPOSAL OPERATION

kK, 10.3.' INTRODUCTION

This training program provides a structured learning package which cutlines
specific objectives Lo De met Dy the operator for progression through the
ranks of the Disposal Operations Croup. The training standard outlines the
ainisua level of knowledge and job performance reguirennts which an operator
BUst meet tO bDecome A qualified WYNS Disposal Operator,
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k.10,3.2 PISPOSAL OPERATOR TRAINING PROGRAM OUTLINE

The Disposal Operations Operator Qualification Standard is divided Inty the
following ten parts:

Part 1 Prerequisites

Part 1! Radiological Considerations

Part II! Radlological Incidents/Site Emergency
Part IV Personnel Protective Clothing

Pare Vv Contamination and Containment

Part VI Waste Management

Part VII Disposal Operations

Part VIII Rigging and Handling Equipment

Part IX Procedures and Procedural Compliance
Part X Miscellaneous Equipment Qperation

The trainee (s required to demonstrate knowledge and =ainimum levels of skill
in perforaing tasks under each of the above sectiona,

T™e Disposal Operations Manager or his designee sust provide all signature
verifications unless othervwise fpecified. Each signature will verify that the
"Examiner™ is satiasfied that the student has displayed adequate knowledge of
the sudject material. All sign-offs will de completed defore fimal testing
and evaluation, All trainee operational checkouts (hands-on performance) must
de completed unless this Jualification standard has deen mdified dy an
Advance Change Notice (ACN) (ssued by the Tralning Department,

X.10.4  NONAL OPERATIONS

All drum cell loading cperations will de perforsed remotely using a
computerized crane operated from a dedicated dryum 2ell control rook. Cemented
dreme are delivered in datohes of elght to the drum oell load~in area via a
shielded truck, Power for the truck loadout mechanisa (s connected by the
driver/operator who then procesds to the Comtrol Room, The lcad-in ares
shield door iy cpened, the drums are off-loaded from the truck conaveyors to
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. the load=in conveyors and to the drum tipping mechanism, which tips an
individual drum onto its side to allow the orane to piek up and place the drum
in the drum cell.

K. 10.4,1  PACILITY PROCEDURES

™e following procedures will de used to operate and maintain RTS Dram Cell
for up %0 & I0-year storage period,

S0P 72-02 Operation of the RTS Drum Cell Crane
S0P 72-03 Operation of the RTS Drum Cell Conveyor
SOP 72-04 Operation of Drus Cell (Reg g |

k.10.4,2 PACILITY RECORDS

Druss entering the ATS Drua Cell will de identified using & bar code scanner
and the iaformation sent to the corane computer control gystes, T™his

‘ (dentifioation number 13 linked o the drum storage location and then made
part of the drum cell permanent facility record. miu records wiil be
retained as computer printouts, as stored computer sagnetic medium (dack-up
1iaxks) and as part of the drum 2ell computer syatem,
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k.11.0 OPERATIONAL SAFETY REQUIREMENTS

k.11.5 OPERATIO'A'., SAFEYY REQUIREMENTS (OSRs)

k.11.5,1 LOU-LEVEL WASTE “HARACTERISTICS

Applicadility:

Objective:

Requirements:

BLBOOZ20 : ENG~299

This OSR applies to all Class B/C low-level radiocactive waste
which will be placed i{n the RTS Drum Cell.

To assure that all Class B/C low-level waste to be placed in

the RTS Drum Cell meets all appropriate Federal regulations

for the waste form and waste characteristics which i{n turn

assures the safety of the general publie.

1)

All low-level waste placed in the RTS Drum Cell shall meet
the requirements for Class B or Claas C waste as defined
in 10 CFR 61, and DOE Order 5480,2.

Low~level waste containers which are ussd to package

Class B/C waste at the WVDP are controlled by WVNS
specifications and procedures. The following (s a list of
the types of contalvers which may e used to dispose of
class B/C waste:

1) 0OGT Specification 17C and 17H ateel drums

2) Rectangular 3-25 steel containers

3) DOT Specification 7A boxes

4) DOT Specification TA 71-gallon square steel drums

5) High Integrity Containers (certified to maintain their
integrity for 300 years)
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Applicability:

Objective:

Requirements:

Acceptable performance of the disposal unit (tumulus) requires
that the waste form and characteristics meet specific
criteria. This OSR establishes these criteria by reference,
Proper waste packag!ng will ensure waste form stability upon
site closure and thereby insure the future safety of the
general population against release of radiocactivity. Proper
waste packaging also protects workers and the general publie
during waste handling and storage operations.

k.11.5.2 DISPOSAL UNIT CHARACTERISTICS

This OSR applies to all tumuli which are created for the
purpose of Class B and Class C waste disposal.

To assure the tumuli will perform as predicted and therefore
safeguard the general publie.

1) The TWS and shield wall footers of the drum cell shall be
propertioned for a contact pressure of six kips* per
square foot (ksf). The calculated settlement under the
six ksf contact pressure shall be less than c¢ne inch for
footings which are less than ten feet in the leasat
dimension.

2) The minimum slope of the top clay layer shall not be less
than three percent,

' * 1 Kip = 1000 pounds
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3)

4)

5)

6)

7)

The clay layer of the base pad shall be at least
18 inches in thickness to underlay the gravel drain. The
clay shall have a permeability of 1E-07 cm/sec or lass,

fhc clay shall have at least 60 percent particles finer
than a number 200 sieve and Atterberg limit test results
which confiim that the material is c'assified as CL or CH
in accordance with the unified soil classification system.

The base pad shall have side slopes of 2:!
(horizontal:vertical) to assure stability until the
remainder of the base pad and the overlying tumulus are
constructed,

Instrumentation shall be i{nstalled below the base pad to
monitor settlement., Instruments shall be located so that
settlements of the center, midpoint and edge of the base
pad can be monitored as the waste and cover layers are
placed, These instruments are intended to provice
information to assist in the development of closure
plans., In the event the {nstruments fail, a moras
conservative approach can he used in closure design.
Therefore the instruments are not replaceable.

Molsture detection instrumentation shall be installed in
the base pad, Moisture deteocliun {nstrumentation shall
include devices to detect chauges in the moisture content
of the clay liner and to detect the presence of free water
on the surface of the clay layer, The free water detector
sha)l also be capable of extracting a sample. Moisture
“etection instrumentation shall de installed in a grid
pattern spaced to permit detection and location of
moisture buildup which might be attributed to secpage
through the tumulus cover system. The data frow. these
instruments constitutes a small part of the data set which
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will be interpreted and evaluated by the designers. The
failure of these instruments will not affect the safety of
this evaluation but it may affect the degree of

conservatism used by the designers,

Basis - This approach is standard practice for the observational approach used
for earth structures.
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K.12.0 QUALITY ASSURANCE

Most of the Class B/C waste handling and storage operation is classified as
quality level C. This has been done to assure independent verification and
documentation of the design, construction, and operations of the Class B/C
waste disposal system. The quality assurance program will use existing WVNS
manuals and systems which implement NQA-1-1983., The qua'ity assurance program
will provide the following controls and checks:

- Organization will be defined {n Section A.10,! of Volume I. This
includes a quality assurance organization which is independent from
¢osts and schedule and has sufficient authority to stop work, if
necessary. QC inspectors will be trained and qualified as required by
NQA-1-1983 and report independent from the performing organization.
Disposal Operations training will be as detailed in k.10.3.2.

- Design controls will be in accordance with WVNS approved procedures and
uill, as a minimum, have dvsigns which are reviewed and approved by
safety and quality assuranc: and then engineering released. Jnce
approved and released, desig) will be controlled with documented
¢hanges and approved in accordance with standard WVNS engineering

procedures,

= Construction and testing will De done in accordance with approved
designs, specifications and procedures, All significant design
features will be verified by either {nspection or test or both, as
appropriate. Included in this is normal construction testings that
will be performed by a testing laboratory of the constructor and
qualified as appropriate.

- Handling and emplacement of Class B/C waste meeting the waste form
eriteria for 10 CFR A1 will be performed as stated in k.10.0., Training
and proper performance to written approved procedures will be the
primary assurance that thie waste forms meet 10 CFR 61, Part 61,56,
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‘ Characteriscics as detailed in kK.7.7.4 will be verified by independent
inspectors through direct inspection and surveillance. The verifica-
tion will be performed to approved quality inspection plans, which will
provide for random sampling based upon waste source and form.

- Sufficient records will be maintained by CSS Operations and RTS Drum
Cell Operations such that there (s an auditable record of the Class B/C
waste verification of what waste forms have been emplaced in the RTS
Drum Cell.

- The Class B/C waste disposal operation will be audited at least

yearly. Audits will be lead by a qualified lead auditor, as required
by NQA-1-1983,
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