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k.2.0 SUPMARY SAFETY ANALYSIS

This Safety Analysis Report (SAR) was prepared to address sa gty issues
7

r

associated with handling, transportation to the drum cell and storage of {
Class B/C radioactive waste produced as a result of Project activities. j

Retrievab111ty and disposal of Class B/C waste and drum cell olosure and post f
closure activities will be eddressed in the Environmental Impact ,

I
Statement (EIS) for final decontamination, decommissioning. and site closuro. i

t

I

k.2.1 SITT ANALYSIS
i

[!k.2.1.1 NATURAL PHENOMDIA

l
'

!
See Section A.2.1.1 of Volume !.

k.2.1.2 OTHER SITE CHARACTERISTICS AFFECTING THE SAFETY ANALYSIS j
i

*

|
-

.

The RTS Drum Cell base pad for Class B/C waste is located in the disposal area
such th*t it is sufficiently re: roved from erosion areas to preclude any ;

pot....:'*1 gully erosion without having to place the waste directly on or

12:ediately above the bedrock. Site characteristics for the tumulus are [

discussed in detail in the Environmental Assessment for Disposal of Project |
Low-Level 'a'aste (DOE /EA-0295) and will not be repeated here. |

;

k.2.2 RADIOLDGICAL IMPACT OF NORftAL OPERATIONS f

l
The Fnvironmental Assessment (DOE /EA-0295) estimates that the occupational j
dose due to routine handling, transport and disposal of Class B/C waste into j

the RTS Drum Cell will be approximately 46 person-rem. No measurable airborne |
! or liquid releases are expected from these waste forms during routine |

*I
handling. transport. storage, and disposal operations. ;

I
:

I
|

O !|

BLB0026: dig-299 1 j
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( k.2 3 RADIOLOCICAL IMPACT FOR 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 be placed
in high integrity containers (HICs certified to maintain their integrity for

300 years) or steel boxes.

Because of the waste form (cement) or containe.' integrity (HICs), there will

be no detectable off-site impacts from abnormal events and relatively ninor

effects on site. Any abnormal operations which create additional waste

handling will not significantly increase occupational doses because facilities

and equipment will be available for remote handling if necessary.

k.2.4 ACCIDENTS

Five accidents were analyzed for this SAR (See Section K.9.2). Accidents

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 drums,,

rupture accident, and the dose to an intruder who enters the RTS Drum Cell.

k.2.5 CONCLUSIONS

The analysis contained herein supports the conclusion th.it no doses of

consequence to either on-site or off-site individus1s wi 1 result from normal

j operations or abnormal events. The doses to the naximal6y exposed off-site
individual for all accident cases considered are well within the requirements

of DOE Order 5480.1 as mcdifisd by DOE /HQ guidance cont ained in DW: S6:0147.

Credible accidents could, however, increase occupational doses to w:rkers
because of cleanup operations.

,

(D
k-- BLB0026: ENG- 299 2
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k.4.0 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 (>100 mR/hr average surface exposure rate).
Shield walls are sufficiently thick such that the exposure levels will be less
than 2.5 mR/hr in potentially accessible areas. The Temporary Weather
Structure (TdS) is a Butler building that encloses the RTS Drum Cell and waste
handling equipment so that waste handling and placement operations can
continue without regard to weather conditions. The TdS 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.4.1-1 shows a schematic of the drum cell after

conversion to the proposed final configuration as a per:unent ebove grade
~

disposal unit. It should be noted that the final tumulus will be graded so

that it blends into current top 0 graphy of the dispos.nl area,

k.4.1.1 FUNCTIONS OF T11E RTS DRUM CELL

The primary function of the completed tumulus is to provide long-term

isolation of Project Class B/C waste. Intermediate f unctions of the Drum Cell
prior to construction of the cap and final closure includes

a) Provide a receiving ares to accept Class B and C waste containers

including dru-as and overpacks from the drum transporter,

b) Provide a curing area for cement filled drur.s produced by CSS operations,

c) Provide sufficient shielding of the control room, drum load-in, curing and

storage areas to maintain r adiation exposure levels as low as reasonably
achievatie and within federal and WVNS guidalines,

v

BLE0026: C(G-299 4
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( ) d) Provide sufficient space to accommodate up to 17,700 71-gallon dr'ums of

cement solidified waste.
.

e) Prevent personnel from inadvertently entering the cell where waste is
located.

f) A separate Temporary Weather Structure (TWS) is built 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

| tacility.

l

k.4.1.1.1 F1JNCTIONS OF THE RTS DRUM CELI. DASE PAD
|

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

1

' \
s- /

a) Support the drum cell foundations,

b) Support the cement filled drums and other waste containers placed in the

cell and the overlying cover and intruder barrier layers of the tumulus,

c) Provide drainage beneath the waste containers so as to prevent water

buildup which could contact the waste dur ing the postolosure period.

d) Provide the means to monitor and thus verify the geocechanical performance

of the foundation of the tumulus.

I i
,

,

(bs/ )
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k.4.1.1.2 FUNCTIONS OF THE TWS

( ,

]
The TWS (Butler building) is required s. perform the following specific o

i

| functions: ,.

1 !
ia
i

i

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

! transporter, j

l !

{
b) Protect all waste from external weather conditions. j

' t

I l

4 c) Provide a means to prevent personnel from inadvertently entering the areas [
'

where waste and cement drums will be located.
\ .

*

k.4.1.1 3 FUNCTIONS OF THE RTS DRUM TRANSPORTER !-

!
. .

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

!.

a) Provide the ability to safely transport eight 71-gallon drums containing fO I

cemented Class B/C waste. |

[
t

:b) Provide adequate shielding such that if each drum were to contain one
f

curie of Cs-137 both the driver and all areas around the truck will be i
| i

protected to ALAR A levels. i

;

i f
1 k.4.1.2 FEEDS TO THE RTS DRUM CELL t

i
'

I

Table k.a.1-1 shows the source. type and amount of Class B/C waste which is :
I

scheduled to be received by the RTS Drum Cell. !

I

i
i,

i k.4.1 3 FACILITY PRODUCTS AND BY-PRODUCTS
!

I
'

| Not applicable to this SAR

!
i

!O BLB0026: dig-299 64
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| k.4.2~ STRUCTURAL AaB MBCNANICAL SAFETY CRITERIA i

)
:
i .

| Separate structural and mechanical safety criteria have been developed for the ,

drum cell base pad, the drum cell shield walls and the temporary. weather
1

t

|
structure, which includes the control room. The criteria for each are j

) discussed under the subheadings below. ;

I !
I t

| k.4.2.1 If!ND 1AADINGS
la
'

i

! The temporary weather structure is designed to withstand wind loadings of f
I )

77 aph (100 year recurrence) with peak gusts of 87 mph (Mcdonald,1981). Wind ri
4

1 loadings are not applicable to the base pad. ;

} i

4
:

ff
'

k.4.2.2 TURNADO 1AADING
J r

| .

!

]
The temporary weather structure, base pad and shield walls are not constructed {
to withstand a design basis tornado. This is based upon the tor.nado analysis

' (see Section K.9.2.1) which demonstrates that a design basis tornado (DBT)
'

would not make a significant contribution to off-site dose should it pass over

the RTS Drum Cell. i

!

k.4.2 3 WATER LEYE1. (FLOOD) DESIGN |
2 i
|

'

No flood data or history for the site are available. The probable maximum |
flood elevation of the streams which drain the site is 417 metres (mean sea j
level) (see A.3.4.2.1 of Volume !). The nominal site elevation is 421 metreal |

; therefore, no potential for flooding exists. The highest das crest elevation

upstream of the site is 414.5 metres, so dam failure does not pose a potential i
. ;

j flood hazard,

4 :

3
1
; k.4.2.4 MISS!i.E PROTECTION

! !

) Missiles can be generated by a DBT however, due to the relatively high
'

j stability of the waste form, the consequences of missile pen'etration are
;

j minimal. |

h |:
.

|
v BLB0026: ENG-239 7
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V 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 base pad will withstand 0.35 g
horizontal acceleration under dynamic conditions.

Two approaches were used to estinate a design basis earthquake for the
disposal facility. The first method consisted of using the seinmic risk data
from the Uniform Building Code (UBC). The location of the WVDP is on the
border between zones No. 2 and 3 on the USC seismic risk map. In the

interests of conservatism, zone 3 was assumed. The UBC risk map indicates

that HMI VIII earthquakes are possible in the region., If average foundation
conditions are assumed, a latera; acceleration on the order of 0 3 s (Coulter,
et al,1973) can be postulated for a PHI VIII earthquake.

The second approach was to use the evaluation of earthquake return periods
,

{' made for the design of the HLW solidification systen. This study is presented

\s - in Section A.3.6.2 of the VVDP SAR (WVNSC, 1985). The satsnie hazard curves
from the SAR study were used to estimate a design basis earthquake for the

low-level waste disposal facility, as follows. A typical nuclear power plant

has a potential operational lifetime of 40 yesrs, whereas the stability of the

Class B/C disposal facility must be atintained for a 1,000 year lifetime.

Thus, an inverse ratio of 4 E-02 is computed. All other factors being equal,

it is thus reasonable that an acceptable annual risk for the disposal area

would be about 0.04 times the acceptable annual risk at a conventional nuclear

pcVea plant. Current seismic hazard analysis for conventional nuclear power

plants indicates an annual probability of exceedance for the design seisnic ;

event (SSE) acceleration of between 1 E-03 and 1 E-04 Since the |

environmental consequences of a f ailure of a low-level waste disposal f.acility |
'would obviously be less than the consequences of a reactor containment

failure, the 1 E-03 value was used. Applying the operation lifetime inverse

ratio of 4 E-02 to this exceedance probability as representative of the scaled

"time exposure" between WV0P and a conventional nuclear power plant to seismic
lhazard yields an annual exceedance probability in the range of 4 E-05 as a

' BLB0026: 0 0-299 8
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) scaled comparison of design acceleration for the West Valley fac111tv.
v Examining Figure A.3.6-E-6, of WYNSC 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 seismic hazard c'tryes. ,

Because the second method yielded a higher value than the first method, it was
used. Hence a design basis earthquake of 0 35 g was postulated,

k.4.2.6 SNOW 14ADING

The temporary weather structure is designed to withstand snow loads of
40 lb/ft2 Snow load considerations are not applicable to the drun cell base

pad and shield walls,

k.4.2.7 DESIGN LOADINGS

Design loads and stresses from waste and overlying cover materials were

] estimated using the follcwing unit weights: -

N/
Soil and clay cover 130 lb/ft3
Intruder barrier 140 1.b/ft3

Wsste Hass 150 lb/ft3
Gravel Underdrain 140 lb/ft3 |

k.4.3 SAFLTf PROTECTION SYSTEMS

The RTS Crum Cell and the te=porary weather structure employ no active safety

prote: tion systeer. For radiation protection of workers and the general

public, concrete shield walls have been constructed on the perimeter of the

drum cell base pad and the waste load-in area. These shield walls are o'

sufficient thickness to meet the exposure rate requireMnts of the

Radiological Controls Manual (WVDP-010) for Anticipated occupancy conditions

in accessible areas cutside the temporary weather structure and the vaste

load-in area. Other interim shielcing such as shuffling cold druns eay be

used to redu:e skyshine fece the waste cass. The control room will also be

(m)
D L50026 : EN G-239 9
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} sufficiently shielded to meet the DOE design criteria of 0.1 mR/hr. All Class

B/C waste will be remotely handled and placed in the drum cell using an

overhead crane and CCTV monitors operated from the control room. This method

of waste handling will assure occupational exposures are maintained ALARA.

The temporary westher structure will assure that the waste remains dry and is
protected from all climatic conditions.

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

to the Radiological Controls Manual and the Industrial Hygiene and Strety
Manual (WVDP-011).

J

k.4.4 Cf.ASSIFICATION OF STRUCnJRES, COMPONENTS & SYSTEMS

Safety Classes, Service Classes and Quality Levels for important structures,

j equipment, an1 com;.onents of the RTS Drum Cell are shown in Table k.4.4-1.

t .

.

i

i
,

,!

)

1

|

|

!
i

[N

s-
,
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TABLE k.4.1-1

WYDP CLASS B/C ILW-LEVE1. R ADIOACTIVE WASTE SUP9fARY

Estimated
Total

Average Fission & Estimated
Esti mated Estl anted Surface Corrosion Total
Vol me Container Number of Dose Rate Products Actinides

Waste Sot.. ce and Type Class (m ) Type Containers (arem/hr) (Curles) (Curles)'
.__

Existing Systems Operrations
,FRS filter precoat an3 resin B/C' 43 IIIC 13 6.300 1.4 E+03 1.7 {HTS Secondary Waste

Opent zeolite slurry B/C 6 71 gal. drum 21 300 3.2 E* 01 4.7 E-02
Opent organic II resin B/C 24 71 gal, drum 87 300 9.6 Col 1.5 E-01
Filter backwash slurries B/C 39 0 71 gal drum 1450 180 5.0 E+01 7.7 E-02

Presolidification Decon.
Trash 8/C 15 HIC 4 30 7.1 4.8 E-02
Trash B/C 34 IIIC 10 10 2.7 1.0
Uranyl Nitrate B/C 57 55 gal drum 247 2 1.2 3.2' Vitrification Secondary Vaste
Trash B/C 42 HIC 13 50 2.0 E+01 1.4 E-01
Trash B/C 93 HIC

, 28 10 7.3 2.8
Failed equipo-nt B/C 37 Steel box 12 90 3.6 E+02 2.5
Decontaminated supernatant B/C 3.000 71 gal. drum 11.080 710 2.3 E+04 1.7 E+03
First sludge wash B/C 145 71 gal. drum 535 770 2.2 E*03 1.7 E+02
Second sludge wash B/C 80 71 gal. drum 295 750 1.2 E+03 9.3 E+01
Third sludge wash B/C 32 71 gal. drum 115 750 4.8 E*02 3.6 E+01

Remote Decon. and Size Reduction Facility
Evaporator bottoms via LWTS B/C 871 71 gal, drum 3.233 3.230 2.8 E*04 1.9 E*02

7OTALS 4.871 5.7 E+04 2.2 E+03

CMTES: - Class H and C wastes are considered together &s they will be disposed of in a similar manner.

- Actinide total includes 1900 curies of Pu-241 which is not a significant alpha emitter, but which decays to
approximately 60 curies of Am-241 which is an alpha emitter with a half-life of 430 years.

BLB00262 W G-299
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| TAB 12 k.4.4-1 !

i4

)

i
SAFETY CLASS, SERVICE CLASS. AND QUALITY LEVEL OF |

IMPORTANT STRUCTURES, EQUIPMENT AIS COMPOWINTS
t

| ASSOCI ATED WITH THE RTS DRUM CELL _ |
!

! !
I f

j Safety Service Quality |
; Component or Equipment Class Class Level [

i
,

Building Structure N IV N [
'

. ;

Snield Walls C !!! C !

!

; Overhead Crane N IV C '

|

; Drum Load-in Station N IV N [
'

I. I

i Monitoring Equipment :

Electronic Instrumentation !

and Controls. N III N l
,

|

| CCTV N IV C |..
I
I

,

{ RTS Crus Cell Base Pad N ' IV C

-'
j

[
i

'

I

!,

a

l

?

1

l
l
J

:
1
i

1 *

I
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/ 'l k.5.0 FACILITIES DESICN
,
- \

k.5.1 SUMARY DESCRIPTION

k.5.1.1 LDCATION AND FACILITY LAYCLit

|

| The West Valley Demonstration Project is located in western New York State
(Figure k.5 1-1). The RTS Drum cell is located approximately 500 noters to

the southeast of the former NFS reprocessing plant (Figure K.5.1-2). A

| detailed drawing of the RTS Orum cell is shown in Figure k.5.1-3. Addit ional
drawings showing roads, fences, grading and section details are included in
Figures k.5.1-4 through k.5.1-6. The trum cell Loadout conveyor plan is shown

in Figur4s K.5.1-7 and k.L.1-8.

k.5.1.2 PRINCIPAL FEATURES

The proposed design of,the above grade disposal unit is adapted from the

''T tumulus design used for disposal of low-level waste by the CE A-ANDR A
N- (Cecmissariat a L'Energie Atomique- Agence Natural pour la Gestation des

Dechets Radica:tive) in France. A tumulus is an artificial hillock or nound

designed to perform a specific funetton. In this case. the tumulus is '

designed to exclude precipitation and surf ace water from the waste and to

enhance drainage of any water that does enter tne tumulus in the event that

the terriers f nil.

In order to provide adequate dispcsal capa:ity within the constraints of
i

available land, a regular geometric tumulus layout will be used. In its final

form, the reference laycut, wnten is tilustrated on Figure A.5.1-9. has a

minimas width of 120 m and a length of approximately 000 n. The tumulus will
2! cover an area of approximately 14.000 m and will be rectangulaa in shape.

| The P.aximum height of the tumulus .111 be 13 m at-ove the current su-f ace. Th e

crest of the tumulus will te 12 a wide anj the side slopes will not te greater

than 4:1 (hor 120ntaltvertical). The wtste core will be ;$ 3 wide at the base

and 5 m high.

O''-
BLE0026: EN C-29 9 12
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For the initial phase only the drum cell (including the base pad, foundations,

shield walls and temporary weather structure) has been built.

Prior to beginning construction of the drum cell, topsoil and vegetation'were
stripped and stockpiled for reclamation purposes at the time of facility

closure. A 1 m thick drainage blanket was placed over the entire site. The

drainage blanket consists of compacted crushed stone and berves two
purposes. First, it will provide a working surface which is easily leveled

and not subject to major disturbance from traffic during waste placement.
Second, the drainage blanket will provide a controlled pathway for

infiltrating water to be drained from the waste to the perimeter drain system.

The design of the completed tumulus is illustrated in cross-sectica on

Figure k.4.1-1. The waste is placed on a gravel pad (' ase pad) which forms an-b

underdrain. The voids within the waste mass will be filled with pea gravel |
and zeolites or a clay grout to minimize settlement and leachate generation. |

The waste mass will be covered with geotex' tile separatoro and compacted clay. |
whiqh will sandwich a layer of precast concrete dolos units and stone. The

O clay will prevent meteoric water from infiltrating into the waste. The

dolos/ stone layer will act as a diversion drain in the event that the upper I

clay layer is breached and will also serve as an intruder barrier. A dolos
unit is a heavy precast cone s'.e element frequently used in breakwater
construction (see Figure K.5. -10). The weight and interlock of the dolos

units vould preclude excavation by individuals and institutions with limited

resources. The current reference design is a dolos having a maximum dimension

of approximately 1.7 m which results in a weight of about 1.8 tonnes per
unit. Such a unit when randomly placed two layers thick, would have an

2average thickness of 1.5 m and require 770 unita per 1,000 m . In final

design, further study will determine the optimum size. These units have been

constructed in sizes ranging from 0.5 tonnes to 40 tonnes each.

|

|
1 -

'
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(''N A filter fabric will be placed over the dolos/ stone and the final soll 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 lifts (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
4

mulched with shallow rooting vegetation.

As part of the closure operations, settlement plates and monuments will be
,

1

| Installed at various locations. These devices will permit the monitoring of
,.

waste and cao settlement throughout the active institutional conte?1 period.
,t

These data will be used to verify the satisfactory performance of tee facility |

and/or permit repairs and remedial action to be made on a timely basia, f

'

k.5.2 FACILITY BUILDING
i
!

A temporary weather structure has been built to house the RTS Drum Cell. 19e [.

structure will prevent rain water intrusion, provide for equipment handling !
an'd 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 i

also have passive ventilation (side louvers in the TWS) to provide cooling in [
'

i

summer months.
i

1 i

k.5.2.1 STRUCTURAL SPECIPICATIONS ,

|

!
The temporary weather structure will provide adequate support for the ;

following design loads: i

2o snow 40 lb/ft
!

O o wind 100 yr wind 77 mph

! peak gust 87 mph

I
a

The structure is not designed to withstand a tornado or an earthquake.

1
i
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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 6

i To direct placement of the waste in 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 reactely operate cranes and conveyor equipment with the aid of
CCTV. Prior to removing the WS, sumps will be placed at equal intervals
around the f acility for collection, sampling and removal of any water4

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 j'

around the RTS Drum Cell in accordance with the Radiological Control Manual
'

(WVDP-010). The RTS Drum Cell shield wall details 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
; ,

fx.5.4.1 FACILITY VENTILATION
:
t

The WS building will be ventilated via a passive system of wall louvers. i

! c

k.5.4.2 ELECUtICAL
,

Eleatrical service is supplied to operate control room equipment and building j

f lighting (115V,1 phase) and heavy duty equipment (480V, 3 phase). |
- >
! l

|O |
BLB0026: ENG-299 15 i
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~ k.5.4.3 FIRE PROTECTION

Fire protection and detection are in compliance with ID-12044

Fire protection and fire detection equipment have been installed in the RTS
Drum Cell control room.

1

.

I

i

O

1

|
|

|
|

|

-

,
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REFEnENCES FOR SECTION k.5.0

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

Criteria Manual."
l
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WYDP-010, Radiological Controls Manual.
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k 6.0 PROCESS SYSTEMS

Not applicable to this SAR.

I
1

I
..)

|
.

.

.

d
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i k.7 0 WASTE CONFINDtENT AND MANAGEMDIT {
;4

i I
'

; k.7.1 WASTE MANA0DIENT CRIThaiA !

i
4

| 7he overall waste management plan for the 311.e is described in WVDP-01'9,
i

-
i
v

1 N 6t.g-term Radioactive Waste Management Plan." l
i i
; i

The guiding principles followed in the preparation of this plan are: (
*

.

1 <

1 I

| o Minimize all wasto' generation, t

! !
i-

o Provide flexibility in designed facilities to accommdate future t

uncertainties (e.g., solic' waste volumes, storage,, process equipment, ;

} etc.). I

! I

i !

f; o Seg'igate uncontaminated fecm contaminated waste as early as possible to

!' minimf;ra sdditional storage, disposal, and transportation req'uirements, ,

| !
i

-
'

o ' Minimize occupational exposures,

i ts

| 0 Minimize costs, f
1

1 I

o Protect the worker, public health, and t'ae environment, and |.
t !
!

t .
|4 o Conferra to applicable 00E Orders and gJidance from other regulations
.

i provided by DOT, EPA, NRC, and New Yo"K State. |

!

!
: k.7.2. RADIO 1DGICAL WASTES
| !

'

i

! All Class 3 and C waste (as defined by 10 CTR 61) will be stored in the RTS
- i

| Drum Cell. No hazardous, mixed or transuranic waste in any form is planned to

} be placed in the drum cell. Certified, stabilized nonradiological waste in

! the form of cement-fille ( drums will be placed on top of the waste mass to

provide additional shielding.
,

|, .

|

BLB0026:CiO-299 19 |
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k.7 3 NONRADIOLOGIC AL WASTE

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

k.7d OFF-GAS TREATMENT AND VDITILATION

Not applicable to this SAR

k.7.5 LIQUID WASTE TREATMENT AND RETENTION

Rainwater which may a.ccumulate in the perimeter drain or sumps surrounding the
drum cell will be 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 SOLIDIFIC ATION

(
Any collected water which contains radioactivity at a concentration above

release limits will be processed prior to discharge. Radioactive materials
resulting from any processing may be solidified by the Cement Solidification

System.

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

criteria of 10 CFR 61.56 and DOE order 5480.2.

k.7.7.2 EQUIPMDIT AND SYSTEM DESCRIPTION

:
Equipment used to handle, package, transport and dispose of Class B/C

|
radioactive waste does not differ from equipment which is routinely used for !

I

similar purposes in other industrial radioactive waste applications.

BLB0026: ENG-299 20
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,a
( ) k.7.7.3 OPERATING PROCEDURES
x_ '

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

k.7.7.4 CHARACTERISTICS OF SOLID WASTE

The required characteristics of Class B and C radioactive wastes are defined
in 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 stability under the expected disposal

{''}' .
*

cond it io ns .
'''

.

3) Waste must not be capable of detonation, explosive decomposition or

reaction at normal temperatures and pressures or of explosive reaction

with water.

4) Waste must not be pyrophoric.

5) Waste must not contain, or be capable of generating, quantities of toxic

gases, vapors, or fumes harmful to persons transporting, handling, or ,

disposing of the waste.

6) Waste must not be packaged for disposal in cardbo.trd or fiberboard boxes.

Class B waste and Class C waste are classified according to 10 CFR 61.55

(refer to Tables K.7.7-1 and k.7.7-2):

A
\vl

BLB0026: ENG-29 9 21
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| ' 1) If the concentration of a nuclide listed in Table k.7.7-1 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 concentrationi

i of nuclides listed in Table k.7.7-2 does not exceed the value shown in
Column 3 of Table k.7.7-2. t

2) If the concentration exceeds the value in Colum 1 of Table k.7.7-2 but
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
3

|

j radionuclides, it is necessary to determine the sum of fractions by

1 dividing each nuclide's concentration by the appropriate limit taken from

the same column of the same table. The sum of the fractions for that
column must be less than 1.0 if the waste is to fall within the class

whose upper conctntration limits are listed in that column.

l Example: A waste contains Sr-90 in a concentration of 50 C1'/m3 ano c3137
3 ISince the conc' ntrations both exceed thein a concentration of 22 C1/m . e

* values in Column 1 Table k.7.7-2, they must be compared to Column 2,
,

values. Fer Sr-90 the fractional concentration is 50/'50 - 0 33: for
Cs-137 the fraction is 22/44 - 0.5: the sum of the fractions - 0.83.

| Since the sum is less than 1.0. the waste is Class B. j

i

|

5 -
fThe expected volumes of Class B and Class C waste requiring disposal tnrough

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 f
; for Disposal of Project Low-Level Waste. From Table k.4.1-1, the total i

]' estimated volume of Class B/C waste requiring storage in the drum cell is |

>

| approximately 4,900 m3 [
| |
4

i

1

i !
9

-

i f

, BLB0026: 50-299 22 !
1 e

<! !

! |.

i .

_ _ _ _ _ _ _ _ _ . _ _ _ . ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ _ _ _ - _ _ _



(,

( ) 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

list of the types of containers which may be used to dispose of Class B/C
waste:

1) DOT Specification 17C and 17H steel drums

2) Rectangular B-25 steel containers
.

3) DOT SP cification 7A boxes
.

4) DOT Specification 7A 71-gallon steel square drums

5) High Integrity Containers (certified to maintain their integrity for

3DO years)

k.7.7.6 STORAGE FACILITIES '

Any temporary storage facilities raquired prior to transport and emplacement

of all Class B/C weste in the drum cell must meet the restrictions and

requirements of WYDP-010, Radiological Controls Manual.

.

|

|

l

i
<

BLB0026: ENG-299 23
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( j REFERENCES FT)R SECTION k.7.0
%j'

Code of Federal Regulations. Title 10. Part 61, "Licensing Requirements for

Land Disposal of Radioactive Waste."

U. S. Department of Energy, DOE-ID Order 5480.2, "Hazardous and Radioactive

Mixed Waste Management."

U. S. Department of Energy, DOE /EA-0295, "Environmental Assessmenc for

Disposal of Project Low-Level Waste", West Valley Deconstration Project.

April,1986.

WVDP-010, Radiological Controls Manual.
.

O

O
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1, t
r

TABLE k.7.7-1 ;

;. *

I 10 CFR 61 WASTE CLASSIFICATION TA812 FOR LONG-LIVED NUCLIDES |i

! !

I l

| Concentration ''

Limi [j (C1/mgs
.

i Radionuclide ) i
\

1'
8 |'C-14 ....................................................>

T k

I
*

C-14 in ac tivat e d me ta l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80'

r
j f

I'
Ni - 5 9 i n a c t i v a t ed me ta l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220 i

i

l Nb-94 in activated metal ................................ 0.2
~

! l
! Tc-99 ................................................... 3 |

1 (

I-129...............................................'.... 0.08 |

t-

3 Alpha emitting transuranic nuclides with half-life ,

1

{ great er tha n f ive y e ars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 !

i i

l Pu-241 '3.500 |.................................................
9 >

! - Cm-242 ................................................. 20.000 |1

I !*

! i
<

4
'

| I Units are nanocuries per gram.'

1
I

, t

.

k

'
i

l :

1 !
: ;

i
.

'

i

.i

.

'*

BLB0026: ENG-299;
,
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,
> \
\ )
v

TABLE k.7.7-2

10 CPR 61 WASTE CLASSIFICATION TABLE FOR SHORT-LIVED NUCLIDES

Concentratlog) Limits(C1/m

RADIONUCLIDE Class A Class B Class C

III (I)Total of all nuclides with less than 5 year half life 700

(') (' )
H-3................................................... 40

(I) II)
Co-60................................................. 700

ni-63................................................'. 35 70 700

Ni-63 in activated metal.............................. 35 700 7,000

Sr-90................................................. 0.04 150 7.000

<-~ Cs-137................................................ 1 44 4,600

'q)

I There are no limits established for these radionuclides in Class B or C
wastes. Practical considerations such as the effects of external radiation
and internal heat generation on transportation, handling, and disposal will
limit the concentrations for these wastes. These wastes shall be Class B
unless the concentrations of other nuclides in Table x.7.7-2 de'; ermine the

waste to be Class C independent of these nuclides.

('~'N
\. )

,

v
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k.8.0 RADIATION PR011CTION ,

k.8.1 ASSJRING THAT OCCUPATIONAL RADIATION EXPOSIRES ARE ALARA
,

|

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

)
i i

k.8.2 RADIATION SOURCES
'

1

Radionuclide inventories for Class B/C waste resulting from existing

operations and preso11dification 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 i

|
Volume IV, Section H.8.2. RTS secondary waste streams are a Lo reported in

1 lVolume IV, Section H.8.2. All accident analyses and dose assessments are;

! based 'upon the cost recent waste stream invenf.ory data contained in the '

Environmental Assessment (DOE /E A-0295). :

!-

k.8.3 RADIATION PROTECTION DESIGN FEATURES

l
'

1 ,

:) In order to facilitate the placement and up to 20 years storage of waste in

! the drum cell, twenty inch concrete shield walls are required to protect |
! + ;

j operations personnel, site personnel and the general public, Table k.4.1 -1
|

] lists the estimated average surface exposure rate per container for each type |

} of Class B/C waste. The shield walls were designed under the assumption that

each waste container had one curie of Cs-137 in a cemented waste form. In
'

|

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

, . >

J
adequately shielded to protect operations personnel from scattered radiation

|
} (skyshine). All shielding calculations were based on the assumption that |
1

worker access and general area access would be in accordance with the f
; Radiological Controls Manual (WVDP-010). I
'

!

! !

!
<

:<

>
,

!O
} BLB0026: 50-299 25
1
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.

k.8.4 ON-SITE DOSE ASSESSMDfT

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

estimated 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 structure, the on-site exposure
estimates were based on the assumption 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.
Escefore, the occupational dose estimate cited above is considered current.

The projected on-site dose to a trespassing (nonintruder) member of the
general public is assumed to be zero based upon WYNS 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 public was
evaluated for transient site residency of up to one year following the

termination of the nominal 100 year period of active institutional

surveillance (CCE/EA-029 5). This individual is assumed to be unaware of the
presence of radioactive waste beneath the surface. He lives on the site |

temporarily and consumes food produced from on-site gardening. It is also j

assumed that the on-site resident does not actually dig into the waste. )
|

The highest yearly dose projected to be received by this individual from

B/C waste only is 2.5 mrem and occurs 600 years after disposal. Class B/C
i

waste contributes 76 percent of the total dose to the maximally exposed 1

individual at 600 years when compared with all classes ( A, B and C).
Transient occupancy under similar conditions prior to 600 years would result
in a lower dose.

O
BLB0026: dig-299 26
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b/ k.8.5 HEALTH PHYSICS PROGRAM

The health physics program for the WVDP is described in Volume I,
Section A.8.5 of the Project SAR. The health physics requirements associated
**ith the handling and disposal operations for Class B/C waste are defined by
WVDP-010, Radiological Controls Manual, a7d other procedures written to
support handling and disposal operations at the drum cell.

k.8.6 0FT-SITE DOSE ASSESSMENT _

The projected off-site dose to a member of the general public is assumed to be
near sero during the normal operattorial phase (preclosure), storage phase, and
over the 100 years of active institutional control following closure (assuming
the drum cell were to be converted into 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 comp' uter programs PRESTO-EPA, AIRDOS-EPA and LADTAP II were used to assess

off-site collective doses and maximally exposed off-site individual doses

( DO E/ EA-029 5 ) (during and follcwing the institutional control period). The

majority (essentially 100 percent for the water pathway, 65 percent for the

air pathway) of the dose is contributed by the Class B/C waste when compared
with the total from all classes (A, B, and C). The predicted off-sitt doses

from Class B/C waste on1; and the year (post disposal site closure) in which

they occur are shown in Table k.S.6 1

.

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

80 km radius, the cumulative collective dose from natural background during
the 1,000 years following closure is estimated to be 170 million person-rem.

|

|
,

l

| O
\~j

|
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j TABLE k.8.6-1 |
! PREDIC1ED DOSES TO THE OFF-SITE POPULATION -{
i

| RESULTING FROM PROJECT ON-SITE WASTE STORAGE AND DISPdSALIII ;

a

i |
: .

9 Predicted Occurrence !

| of Maximum f2

Dose (years |:

Type of Dose Pathway following closure) Dose (Units)
r

I '

| Collective Air Storage (2) 1.9 E-04 (person-rem /yr) [

A Maximum Individual (3) Water 400 1 3 E-02 (mrem /yr) !
' t
*

>

Maximum Individual (4) Air 700 1.1 E-03 (mrem /yr) I
'

t

1

i Collective Water 400 7 3 E-02 (person-rem /yr) j
)

fCollective Air 700 2.0 E-03 (person-rem /yr)

!'

! Cu=ulative Collective All N/A 5 3 E+01 (person-ren) !

!) During 1,000 Years
!

I ;

] !

I (1) Assumes population remains at 1990 estimates within 80 km radius of
I t

: site. l

|
>'

I(2) 0 - 20 years prior to closure (WDP,1987a).

.

4

) (3) Individual is assumed to consume 21 kg of fish taken from Cattaraugus |

| Creek downstream of the Project (WDP,1987b).
l |

i

(4) Individual is a permanent resident located 1.4 km northwest of the plant [

) ( WDP, 1987b ) . !
I |
1 ,

i O |
i BLB0026: ENG-299 '
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| 4.9.0 ACCIDENT SAFETY ANALYSIS
1

i i

j k.9.1 ABWORMAL OPERATIONS |
I
1

Abnormal operations during disposal of Class B/C waste in the drum cell arei

events which occur due to equipment malfunctions or human error., Abnormal;

i events which are of potential consequence are those which could result in !

1

j inadvertent release of radioactive material or increased occupational !

{ exposure. The following examples are representative of credible abnormal

j events involving Class 8/C waste. ;
.

i

L.

k.9.1.1 IMPn0 Pts WASTE PACKAGING; j

i !

l (.

| Class B/C waste will be placed into a number of different types of packages i

| including steel drums, steel boxes and high integrity containers (HICs). f
j Improper waste packaging car. be due to a defective package or operator i

error. The consequences of this event are minimal in that, the. planned checks

'nd inspections would identify the container, and it would either be sealedj a

{ properly or repacked. Either option would result in minimal dose to !

] operations personnel (<0.1 person-rem to collect and repackage the waste). f
j Events in which improper packaging leads to a loss of radioactive material are

|
covered in Section k.9.2, Accidents. !

|
The consequences of faulty packaging will be mint. sal in that, upon discovery,

I the container would either be properly sealed or overpacked with another

container, or the waste would be repacked into a new container depending upon
ALAR A considerations. |

!

,

k.9.1.2 TRANSPORT VIHICIA TIRE FAILURE
,

| This abnormal event would have no significant radiological consequences but
'

would most likely delay waste handling operations and placement of Class B/C
,

, waste into the drum cell. All waste would be reactely handled should the
!

i

!

|O !
| BL90026: dig-299 29
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|

p
k
x~- transport vehicle have to be unloaded to effect repair. 0:cupational dose due

to the increased handling would be minima.1 because of the use of remote
handling equipment.

k.9.1.3 FAILURE OF DRUM CELL CRANE

Consequences resulting from crane nalfunction at the 9terage site include:

1) delay of storage operations until crane is repaf red or replaced, and

!
2) occupational exposure to crane maintenance repair crew (31 mR/hr maximum

outside Drum Cell; a backup retrieval system 4111 be used, if necessary,

ta free the crane and move it behind the shivild vall). Item two assumes

that no cold drums are in place to shield stored waste.

|

k.9.2 ACCIDENTS

O(_,/ l
Five credible accidents during the handling a'id storags of Class B/C I

radioactive waste in the drum cell have been analyzed. The first event is a

design basis tornado (DBT) passing over the drum cell. The second accident is

a handling mishap involving the transport venicle and a HIC. The tnird
I accident involves collision of a HIC being roved with a crane with another

HIC. ine fourth accident involves a crane failure inside the drum cell,

resulting in the rupture of a 71 gallon drum filled with unsolidified

cement. The last accident is the radiatiota exposure of an intruder entering

the drum cell after ignoring or failing to recogni:e radiation warning signs

and barriers.

k.9.2.1 DESIGN BASIS TORNADO

For a worst case tornado accident scena'io, it was assumed that Operations

Personnel are in the process of unload.ng the wasto conveyor with the overhead
I crane at the time the tornado passes Over the work site. It was further

assumed that the crane has picked up a package, thus creating the possibility
O
() of the DBT generating a missile by explosive injection. For the purpose of

BLB)]26: EN3- 299 30
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'

this analysis, the average density of all Class B/C waste was assumed to be

31.5 g/cm . This is conservatively low based on average densities expected for#

cemented drums (1.7 g/cm ) and equipment and hardware (-2 g/cm3). Therefore,3

a ateel box was assumed to weigh 3300 pounds, a 55-gallon drum 700 pounds and

| a 71 gallon drum 1000 pounds. High integrity containers, which typically
i weigh more than 10,000 pounds when empty within a shield, were not consicered

,

in this analysis. !
!

! The temporary weather structure (Butler building) housing the drum cell area

j was assumed to diJintegrate (roof tears off and walls collapse) under DBT

| conditions. The analysis examined whether or not a wasts container in the
i drum cell or hanging from the crane could become airborne. For the
1

q aerodynamic injection case, the waste package was conservr.tively assumed to '

|
act as a cambered airfoil w'ith a zero degree angle of attack with respect to

j ar.y horizontal winds. The analytical methods used for thh analysis were

| those of Stevenson (n.d.) under DST conditions as reported by Fujita (1931) '

and Mcdonald (1981). Table k 9.2-1 summarises the results of triis analysis. |
3

The negative r.eruits clearly demonstrate that for both types of injection, no

; container would become airborne for a significant period of time under DBT ,

! conditions. The waste was also assumed not to move since the 20-inch concrete
walls forming the drum cell shielding (other than a direct passover) would ;

) provide an effective wind break for any sustained horizontal winds associated

f with the DST. The positive values obtained for the stael drNm in the

aerodynamic injection case were based on the assumption that the drum is flat

]
and is shaped like a cambered airfoil. Evan under these conservative {

assumptions, the container would remin airborne for only 0.25 seconds and !
!

]
reach a height of 20 cm, which is insufficient to move it from the drum cell. {

l

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

| movement will occur. Therefore, ro release of radioactivity from the

]
preclosure drum cell is expected from the tornado,

i
*

.

O'
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k.9.2.2 TRANSPORTATION ACC10Drf

The transportation accident for Class B/C waste considered a high integrity
container (HIC) loaded with 3 m3 of FRS resin and filter precoat wtitch f alls
off the transport vehicle. The H1C was assumed to crack open, danaging the

3internal liner and spilling 0 3 m of FRS resin onto the ground. This
accident was considered improbable since HICs are designed to maintain their
integrity when droppod reca 9 ra ento a flat unyielding surface. The fall from;

the transport vehicls would be appenximtwly 2 metres to a yielding surface.

Tha FRS resin was assumed to have 16 curies per cubic meter of Cs-137 plus
otner nuclides present in concentrations established by actual measurement of
leaded re,stn. Table K.9.2-2 prestnts a summry of the results of the analysis

including dose to the maximally exposed off-site individual. The resin was

assumed to be saturated with water (1 percent by volume) which evaporates to
the atsasphere, thus providing the potential for off-site dose. The resulting

;

i dose to the maximally exposed off-site individual was estimated to be
'

1.5 E-02 crem.

Taking no credit for air dilution, the maximum dose a worker could receive due

to the release of radioactive m.aterial from the transportation accident wts,

estimated to be 9 mrem. This assumes that tne activity released to the

atmosphere, per Table K.9.2-2. was inhiled by the worker for a period of

I two hours.
<

The occupational dose resulting frec initial clean up of the MIC and any lost

contents was estimated to be 3 2 person-rem. This dose projection results

free the assumption that clean up efforts will require eight een working

i 16 hours in average fields of 25 mR/hr. Clean up of the residaal a:tivity may

! take up to two weeks, but would be carried out in considerably lower radiation
!

| fields.

!
i

)
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k.9.2 3 CONTAINER COLLISION ACCIDENTgd

In this accident it was assumed that a HIC being handled by a crane outside

the drum cell collided with another HIC containing FRS resin and precoat

already in place. The stationary HIC was assumed to be partially crushed, the
liner damaged and ten percent of the liner volume (0 3 m3) spilled to the
groand. The HIC being 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 71-gallen drum being handled by the crane inside the drum cell is assumed to

deep and rupture. The cement in the drum is assamed to be in a plastic
'

(incomplete set) phase, spilling over the drum cell floor. A e.aximum waste
'- ' loading of 1 C1 Cs-137 was assumed with all other radionuclides scaled to

their relative concentrations in decontaminated supernatant. This activity

was assumed to be released from the cement at a resuspension rate of

1 E-10/sec for a period of eight hours. At this time the cement was astumed

to have solidified, resulting in no further airborne releases. No ventilation

was assumed Ter the air inside the TWS, resulting in an increase in the

airborne concentration of radionuclides over the release period.

A crew of eignt workers was assumed to enter the TWS without respiratory

protection for eight hours following the spill, staying behind the shield will

to effect remote clean-up operations. The inhalation dose to these workers
was estimated to be 0.12 person-rem. The results of this calculation are

sur.mariaed in Table K.9.2-3
i
!

/''} |

\'''/
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.

(o) The dose to the maximally exposed off-site individual at the site boundary was

estimated by assuming that all the airborne activity released from 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 in
Table k.9.2-4

i

The external radiation dose to the clean-up crew was estimated to be

1.6 person-rem, based on a crew of eight workers working ten eight-hour shifts

in average fields of 2.5 mR/hr.
;

k.9.2.5 IKTRUDER EXPOSURE

!
Due to the somewhat remote location of the drum cell with respect to other

plant facilities, an intruder was assumed to detent t'he 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 ignore or not understand

the significance of radiation placards placed at the entrance and at various

(} locations within the temporary weather structure. The drum cell was assumed

i.
to have approxie.ately 5.000 cement drums in place at the time of intruder

I entrance. Befere discovery by security or operations shif t personnel, the

Intruder was assumed to spend approximately eight hours in the waste cell in*

average fieles of approxicately 100 mR/hr and therefore would receive a dose

of 800 meem.

I
,

!

l

i

1
4

1

I

l ((~'\
|

_/
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i l
I

TABLE k.9.2-2

'

OFF-SITE INDIVIDUAL DOSE FROM SIGNIFICANT RADIONUCLIDES RELEASED ;

U)AS A RESULT OF A TRANSPORTATION ACCIDENT INVOLVING A SPILL OF FRS RESIN
I !.

l

}i
+

Dose to the t

i |Curtes Maximally t4

I Curies in Curies in Partition Released to Exposed Off-Site !

fI2) I3) Atmosphere Individual (ares)Nuolide Spill Evaporate Coefficient

i {

SP-90 0.9 9 E-03 1,000 9 E-06 5.0 E-03 {,

| Cs-137 4.8 4.8 E-02 1,000 4.8 E-05 3 6 E-04 !

fi Pu-238 4.2 E-04 4.2 E-06 1,000 4.2 E-09 5.5 E-04
i

Pu-239 1.1 E-04 1.1 E-06 1,000 1.1 E-09 1.6 E-04 i,

fPu-240 8.7 E-05 8.7 E-07 1,000 8.7 E-10 1.2 E-04

j Pu-241 5.7 E-03 5.7 E-05 1,000 5.7 E-08 1.7 E-04 i

|
'| Am-241 4.S E-03 4.8 E-05 1,000 4.8 E-0S 7.2 E-03 ;

'

Am-2a3 1.6 E-04 1.6 E-06 1,000 1.6 E-09 2.4 E-04

! Cm-244 1.4 E-03 1.4 E-05 1,000 1.4 E-08 1.5 E-03 j
4

I i
1 !
1 TOTAL 1.5 E-02
1

I Includes only those radionuclides which contribute more than 0.1 percent to the total

fdo se .
i

2
q FRS resin is assu: sed to contain 1 percent free liquid in the form of water. |
<

3j The partition coefficient is the ratio of the activity concentration in the 11guld to

[; that in the air above the liquid. .

i

J l
1

f

-

I I

I I
) i

< ;

I.
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: TAatz k.9.2-3
i

.

:

INHALATION DOSE COPetITMENT TO AM INDIVIDUAL WDREER EF7ECTING Cl2ANUP OF A

SPILL OF CD(ENT FROM A 71-CAUDN DRUM NIOPPED BY THE DRLSI CELL CRANE

j Curies in 9C1 Depcsited Inhalation Inhalation
j III DCFs ares /uC1(3) Dosa (mres)III Cement in LungsNuclide
1

!

j sr-90 4.0 E-01 3.8 E-0A 2.2 E+03 3.4 E-01

j Cs-137 1.0 E+00 9.6 E-04 3.1 ,E+01 3 0 E-02

] Pu-238 1.? E-02 1.7 E-05 5.2 E+05 8.8 E+00

!, Pu-239 3 5 E-03 3 4 E-06 5.8 E+05 2.0 E+00
2 Pu-240 2.6 E-03 2.5 E-06 5 8 E+05 1.4 E+00
- Pu-241 2.0 E-01 1.9 E-04 1.2 E+04 2 3 E+00'

j O
'

Total 1.5 E+014

i

!

i
j (1) Includes only those radionuclides which contr1Mte acre than 0.1 percent

| to the total dose.

i
i

j (2) Fraction of activity in spill deposited ia lungs + 9.64 E-10 during

j eight-hour ex90sure.

!.
<

! (3) From WYDP-65.
I
i

i
1

,

:
2 .

j n
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TABLE k.9.2-4 f

1 ,
,

|
OFF-SITE MAXIMUM INDIVIDUAL DOSE FROM RADIONUCLIDES REtAAMD ST ;

SPILL OF CIMENT FROM A 71-CALIAN DRtSt DROPPED BY THE DRtSt CELL CRANE ,

t

(*

'!

!
Doso to the },

fCurtes Maxir.nlly

Curtes in Released to DCTs Exposed Off, Site *

Cement Atmosphere (2) ares /C1 I3) Individual (area) |NuclideII)

Sr-90 4.0 E-01 1.1 E-06 5.2 E+02 6.0 E-04 (
Cs-137 1.0 E+00 2.9 E-06 7 3 E+00' 2.1 E-05 f

I

Pu-238 1.7 E-02 5.0 E-08 1.2 E+05 6.0 E-03
t

Pu-239 3.5 E-03 1.0 E-08 1.4 E*05 1.4 E-03 |

Pu-240 2.6 E-03 7. 4 E-09 1.4 E+05 .1.0 E-03 |
Pu-241 2.0 E-01 5.8 E-07 2.8 E*03 1.6 E-03 '

-

|

Total 1.1 E-02 !
l

I

i

I
(1) Includes only those radienuclides which contribute mre than 0.1 percent

to the total dose.

(2) Fraction of activity in spill that is released to the atmsphere =

|2.9 E-06.
!
:

(3) From WVDP-65. assuming the maxteum x/Q value for a secund level release is 8

I
applicable (corresponding to an exposure which occurs over a period of no .I

mee than two hours).

1
'

. ,

!
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k.10.0 CONDUCT OF CLASS R/C WASTE MANDLING AE STORAGE OPERATIONS

k.10.1 ORGANIZATION STRUCTJRE

.

See Section A.10.1 of Volume I

k.10.2 PREPERATIONAL TESTING Am OPERATION

Preoperational testing of components and the waste handling and storage

operations associated with Class B/C waste are addressed in existing WYNS

procedures. Equipment and components such as are currently in use at the WVDP
necessary to perform these operations do not differ from standard equipment

used in routine industrial applications. All procedures concerning waste
,

storage operations are prepared, reviewed and approved per the requirements of

the WYNS Policy and Procedures and Quality Assurance Manuals.

k.10.2.1 ADMINISTRATIVE PROCEDURES FOR CONDUCTING THE TEST PROGRAM

*

.

All administrative procedures and instructions for conducting test programs '

and evaluating, documenting and approving the test results are prepared,
received and approved per the requirements of the WYNS Policy and Procedures
and Ouality Assurance Hanuals.

k.10 3 T1tAINING PROGRAMS - DISPOSAL OPERATION

k.10 3 1 INT 1t000CTION

This training program provides a structured learning package which outlines

specific objectives to be met by the operator for progression through the

ranks of the Disposal Operations Group. The training standard outlines the

minimum level of knowledge and job performance requirements which an operator
must meet to become a qualif ted WVNS Disposal Operator.

.

Im *

.

,
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k.10 3 2 DISPOSAL OPERATOR TRAINING PROGRAM OUTLINE
%_J

The Disposal Operations Operator Qualification Standard is divided into the

following ten parts:

Part I Prerequisites

Part II Radiological Considerations

Part III Radiological Incidents / Site Emergency

Part IV Personnel Protective Clothing

Part V Contamination and Containment

Part VI Waste Management

Part VII Disposal Operations

Part VIII Rtgging and Handling Equipment

Part IX Procedures and Procedural Compliance

Part X Miscellaneous Equipment Operation,

|

The trainee is required to demonstrate knowledge and minimum levels of skill

f~'N in performing tasks under each of the above sections.~);

The Disposal Operations Manager or his designee must provide all signature

; verifications unless otherwise specified. Each signature will verify that the

"Examiner" is satisfied that the student has displayed adequate knowledge of

the sabject material. All sign-offs will te completed before final testing

| and evaluation. All trainee operations 1 checkouts (hands-on perforr.ance) P.ust
be completed unless this qualification standard has been nodified by an
Advance Change Notice (A;N) issaed by the Training Deptrtment.

i

k.10.4 NORMAL OPERATIONS

All drun cell loading operations will be perfarned remotely using a

computer 1:ed crane operated from a dedicated drum cell control roct. Ce-ented

drums are delivered in tatches of eignt to the drum cell 1:ad-in area via a

shielded truck. P: er for the truck loadout mechanist is conne:ted by the

driver /cperator who then proceeds to the Control Roes. The load-in ares
'

t''' anield do:r is opened, the drats are off-loaded frem the truck conveyces to

' _ ,'

stsoo26: ENo-239 3-
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1

,--

( ,) the load-in conveycrs and to the drum tipping mechanism, which tips 'an
individual drum onto its side to allow the crane to pick up and place the drum

in the drum cell.

a ,

k.10.4.1 FACILITY PROCEDURES
I i

The following procedures will be used to operate and maintain RTS Drum Cell
<

for up to a 20-year storsge period.
I

SOP 72-02 Operation of the RTS Drum Cell Crane
4

SOP 72-03 Operation of tne RTS Drum Cell Conveyor'

|
SCP 72-04 Operation of Drum Cell CCTV

i

i

i k.10.4.2 FACILITY RECORDS
|

Druza entering the RTS Crum Cell will be identified using a bar code scanner
and the information sent to the crane computer control system. Thisi

l
|

| () identification number is linked to the drum storage location and then made
,

! part of the drum cell permanent facility record. These recor.ds will be

retained as computer printouts, as stored computer magnetic medium (back-up
,

disks) and as part of the drum cell computer systes,

i

1

i

,

'

.

1

; '

l
I

) .

,

.

|

|
:

<

1 -

)
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REFERENCES FOR SECTION k.10.0

WVNS Policy and Procedures Manual, September, 1986.

WVNS Quality Management Manual, June,1986.

.

*
,

'
:

,

,

.
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k,11.O'0)ERATIONALSAFETYREQUIRENKNTS

, ss .
'J, _a

\
.

, \ ( .

k.11.5 OPERATIOtW. SAFETY REQilIRDENTS (OSRs) '
,) , | .

.

k.11 5.1 Lot! LKVEL WASTE 'CHARAC1TRISTICS i
s

,

ApplicabIlt,tyi' Tt.is OSR applies to all Class B/C low-level radioactive waste
which will be placed in the RTS Drum Coll. !'

'
<,

0,bjective: To assure that all Clas,s 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 in turn
:

assures the safety of the general public.
,

Requirements:

; 1) All low-level waste placed in the RTS Drum Cell shall meet

the requirements for Class B or Class C waste as defined

in 10 CFR 61, and DOE Order 5480.2.

2) Low-level waste containers which are used to package
,

1 Class B/C waste at the WVDP are controlled by WVNS
specifications and procedures. The following is a list of '

the types of contali.ers which may be used to dispose of ;

j Class B/C waste:
i

;

i '

1.) DOf Specification 170 and 17H steel drums

'
,

i 2) Rectangular 3-25 steel containers
|

3) DOT Specification 7A boxes i
I.

I

I4) DOT Specification 7A 71-gallon square steel drums ;i

'
i ,

I #

! 5) High Integrity Containers (certified to maintain their,

integrity for 300 years)

BLB0026 't ENG-299 40
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Basis: 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 packaging will ensure waste form stability upon

site closure and thereby insure the future safety of the

general population against release of radioactivity. Proper !
,

waste packaging also protects workers and the general public !

during waste handling and storage operations. j
1

i

k.11.5 2 DISPOSAL UNIT CHARACTERISTICS

!

Applicability: This OSR applies to all tumuli which a're created for the f
purpose of Class B and Class C waste disposal. .

Objective: To assure the tumuli will perform as predicted a,nd therefore
safeguard, the general' public. -

,

Requirements: 1) The TdS and shield wall footers of the drum cell shall be !

proportioned for a contact pressure of six kips' per I

<

square foot (kst). The calculated settlement under the !
\

six kaf contact pressure 'shall be less than one inch for i

footings which are less than ten feet in the least
|

dimension.

1

2) The minimum slope of the top clay layer shall not be less |
|

than three percent.
1

.

* 1 Kip - 1000 pounds
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[) 3) The clay layer of the base pad shall be at least
U

18 inches in thickness to underlay the gravel drain. The

clay shall 'have a permeability of I E-07 cm/sec or less.

4) The clay shall have at least 60 percent particles finer

than a number 200 sieve and Atterberg limit test results

which confit m that the material is ci_assified as CL or CH
in accordance with the unified soil classification system.

5) The base pad shall have side slopes of 2:1

(horizontal: vertical) to assure stability until the

remainder of the base pad and the overlying tumulu1 are

cons tructed.
,

6) Instrumentation shall be installed 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 provide.

information to assist in the development of closure

plans. In the event the instruments fail, a mors

conservative approach can he used in closure design.

Therefore the instruments are not replaceable.,

7) Moisture detection instrumentation shall be installed in
the base pad. Moisture detection instrumentation shall

include devices to detect changes 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

shall also be capable of extracting a sample. Mois ture

detection instrumentation shall be installed in a grid

pattern spaced to permit detection and location of

moisture buildup which might be attributed to seepage
through the tumulus cover systsm. The data frow these
instruments constitutes a small part of the data set whichc

i

)1
.
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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 designe';*s.

|
*

.

Basis - This approach is standard practice for the observational approach used

for earth structures. |

i

.

.

r

. .

.

.

i

|

|

|

'
|

l
'

|
:
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REFERENCES FOR SECTION k.11.0

Code of Federal Regulations, Title 10, Part 61, "Licensing Requirements for

, Land Disposal of Radioactive Waste."

U. S. Department of Energy Order DOE-ID 5480.2, "Hazardous and Radioactive

Mixed Waste Management."

4

4

O

O
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( ) k.12.0 QUALITY ASSURANCE
u/ .

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 qus'.ity assurance program

will provide the following controls and checks:

Organization will be defined in Section A.10.1 of Volume I. This-

includes a quality assurance organization which is independent from
costs and schedule and has sufficient authority to stop work, if

nec es sary. 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-

[) will, as a minimun, have designs which are reviewed and approved by
%.J safety and quality assuranca and then' engineering released. Once

approved and released, desig.1 will be controlled with documented

changes and approved in accordance with standard WVNS engineering

procedures.

- Cor.struction and testing will be done in accordance with approved I

designs, specifications and procedures. All significant design

ifeatures will be verified by either inspection 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
|

-

'

criteria for 10 CFR 61 will be performed as stated in K.10.0. Training

and proper performance to written approved procedures will be the

primary assurance that the waste forms meet 10 CFR 61, Part 61.56.
/

t )
V
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i

Characteriscios as detailed in k.7.7.4 will be verified by independent i

\

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 is an auditable record of the Class B/C j
twaste verification of what waste forms'have been emplaced in the RTS

Drum Cell.
i-

!

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

yearly. Audits will be lead by a qualified lead auditor, as required f
by NQ A-1-1983 !,

,

I

!

.

:

I

!

1

I
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REFERENCES FOR SECTION k.12.6

| American National Standards Institute ANSI / ASME NQA-1-1983, Quality Assurance
|
| Program Requirements for Nuclear Power Plants.
.

. ,

i Code of Federal Regulations, Title 10, Part 61, "Licensing Requirements for |
11' Land Disposal of Radioactive Waste," Section 56, "Waste Characteristics."

.

;

i

t4 .

: O j

|-

!

i

i

A

,

1

I
.
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