LOCKHEED MARTIN ENERGY RESEARCH LIBRARIES

[ITEHARRI

3 4456 04y9209 2




This report was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States Atomic
Energy Commission, nor any of their employees, nor any of their contractors,
subcontractors, or their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness or
usefulness of any information, apparatus, product or process disclosed, or
represents that its use would not infringe privately owned rights,




ORNL~-TM-946 (Rev. 2)

Contract No. W-7405-eng~26

ISOTOPES DEVELOPMENT CENTER

RADIOISOTOPE DEVELOPMENT LABORATORY
BUILDING 3047 HAZARDS REPORT

Written by
R. A. Robinson
Qctober 5, 1964

Second Revision
E. E. Pierce
May 24, 1974

Isotopes Division

JULY 1974

OAK RIDGE NATIONAL LABORATORY
Oak Ridge, Tennessee 37830
operatedd by
UNION CARBIDE CORPORATION
for the
U.S, ATOMIC ENERGY COMMISSION

KHEED MARTIN ENERGY RESEARCH LIBRARIES

AT

3 445L D449209 2

|
i







iii

CONTENTS
INTRODUCTION o o 2 o v 4 v o v ¢ o o & o s o s s 5 a o o s o o 1
FACILITY DESCRIFTION o o o o ¢ ¢ 6 v v 4 o ¢ o o o o o o o o 1
EMERGENCY ELECTRICAL POWER SYSTEM + ¢ v v v v o v o s 4 o s & )

CONTAINMENT o o & o v s o o & o o & o 4 4 o o s & s o o & o o

fu]

CHEMICAL PROCESSING ¢« v o s o 6 s o s o 6 s o s ¢ o o » 2 o a 14
CRITICALITY v o v v o 5 & & o o + o s o o & o s « o o a o s & 15
CPERATING SAFEGUARDS v v v 5 ¢ v o 4 o o o o o o o o 2 o o o o 15
PERSONNEL EXPOSURE - v v v o v v ¢ o o 0 s o & & s o s o o & 18
RADIATION AND CONTAMINATION CONTROL v . o v ¢ o v ¢ & & o o 22
LIOUID WASTES o ¢ ¢ ¢ ¢« 4 o ¢ o o o » 4 o o o o s s o s o s s 23
GASEQUS WASTE . o v o o ¢« v e & v s v o e & 4 o & o s v o s 25
CELL VENTILATION SYBTEM . . « ¢ ¢ ¢ 4 ¢ ¢ & v s s ¢ & s » » 26
SOLID WASTE v v & 0 6 6 6 v 6 s o e« 4 o o o o o o s o o 5 o » 27
PROCESS HAZAKDS o 4 6 v 6 4 ¢ o 5 o o s o & o o« o « o« o o« o & 28
Appendix A — DRAWINGS AND SCHEMATICS - BULLDING 3047 . . . . . 29
Appeondix B — CONTAINMENYT SYSTEM TEST PROCEDURE . . o & + o & 38

Appandix C — BUILDING 3047 OPERATING PROCEDITRES AND
REGULATIONS . o v o ¢ o o v v 6 o o ¢ s s s o ¢ o 2 4 s » = 40

Appendix D — CALCULATION METHODS . . ¢ ¢ ¢ ¢ 4 « o o o« & o o 48

3, 6 e
INEE £ eranses ® o ¢ o « ¢ ©® © & o & o 5 8 & ¢ ¢ o 4 4 o« & o =» 103






RADIOISOTOPE DEVELOPMENT LABORATORY
BUILDING 3047 HAZARDS REPORT

R. 4. Robinseow and E. E. Pierce

INTRODUCT ION

The Radioisotope Development Laboratory, Bldg., 3047, was originally
designed and constructed for development work with low, intermediate,
and high level beta- and gamma-emitting radioisotopes. A detailed
description of the facility is inecluded in this report.

Increasing requirements for alpha emitters such as 2**Cm have made it
necessary to install special facilities in Bldg. 3047 for development
work with these materials. The facilities are located in Rooms 110,
211, and 212 (see 3047 Building Plan — Fig. A-1l, Appendix A).

Modifications have been made to the Bldg. 3047 hot cell area including
the following: (1) HEPA filters in each of the four cells, (2) revised

containment system utilizing a HEPA filtered roof exhaust system, and
(3) emergency electrical power system for essential services.

FACILITY DESCRIPTION

Building Description

The Radioisotope Development Laboratory, Bldg. 3047, is a three-story,
structural~steel-frame building having concrete block exterior walls.

The overall dimensions are 142 = 40 = 31 ft. Building floor area and

volume are distributed as shown in Table 1.

lable 1. F¥loor Area and Volume of Radioisotope
Development Laboratory (Bldg. 3047)

Volume  Net Usable  Service Wall Area  Total Area

(fc?) area (ft4) Area (ft?) (£c?) (fc?)
First floor® 92,320 4,811 810 734 6,355
Second floor 81,920 4,330 1,040 . 310 5,680
Third floor 30,000 1,037 2,118 217 3,372
Rootb 990 - 92 27 119
Total 205,230 10,178 4,060 1,288 15,526

-

*Includes vacaum pump pit.
Includes stairwell (penthouse only). e



lhe building is bounded ou the west by Bldg. 3028, on the south by
Isotopes Circle, and on the north by Hillside Avenue. On the east
the building is joined to the Isotopes Technology Building, Bldg. 30474,
a three-story structural-steel-frawe, concrete block building (see
Fig. A2, Appendix A) that las volume and floor area distributed as
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shown in Tahle Z.

Table 7. ¥l and Volume of isotopes
T ing (Bidg. 30474)

pEg
]
u

Volume Net Usable Service Wall Area Total Area
(££3) Area {ft?) Area (£t?) (f£2) (F£?)
First floor 33,800 1,031 1,552 237 2,820
Second {loor 33,800 2,013 634 173 2,820
Third floor 33,800 2,222 424 174 2,820
Total 101,400 5,266 2,610 584 8,460

The Isotopes Techrnology Building is not a radiochemical facility; its
alr handling system is not connected in any way with the Radioisotope
Development Laboratory ventilation svstem, and it is separated from the
containment zone ﬂ( the Radioisctope Development Laboratory by at least
three doors in se For these reasons, the Isotopes Technology
Building is cownsgid
necting corridors

The Radinisotope Development Laboratory houses four manipulator-type hot
cells, four laboratories, three alpha handling areas, a decontamination

room, ten offices., 2 change room, and storage and service areas. The
four hot cells and «livo o of the labao are iu the original contain~

‘ ) % L

ment zone of the building; the threes alpha handling facilities (Rooms 110,
211, and 212) are in other contajimment zones; the offices, service areas,
and one laboratorv for low-level radiocactive werk are in nonconLained
parts of the buildinpy. Building location and floor plan drawings are
shown in Figs. A-1l and A-Z2, Appendix A.

All rooms in Bldg. 3447 arve equipped with a buili~in sprionkler system
for fire protection.

Building Alterations

The chemical engineering section located in the west end of Bldg. 3047
(Rooms 110 and 212) aad the radioisctopic laboratory-west (Room 211) have
been converted into ihirge facilities for haundling alpha emitters (Fig. A-l,
Appendix A). Roow 110 contains 900 ft? of floor area. This does not
include the air lock, Healil Physics office, and stairwell. A 1ift

fruck access air lock permits entry to Room 110 through gasketed doors,



and access to Room 212 1s accomplished through a gasketed hatch. A 3-ton
overhead crane permits the transfer of equipment and wmaterial from the
air lock to Reoowme 211 and 212,

Zach of the four shielded cells io Bldg. 3047 has been squipped with
dual HEPA filters, and the zell operating area containment system has
been revised to exhaust through an existing HEPA filtered exhaust
system on the voof of the buildioag.

An emergency electrical power system has been installed to provide standby
electric power for essential services in Bldg. 3047 and Rldg. 3028.

Cell Description

The four manipulstor cells designated A, B, C, and D are located as shown
in Fig. A-1, Appendix A. A descriptisn of the cells is given in Table 3.

Table 3. Budlding 3047 Cell Description

Inside Equivalent Standard

Cell Dimensions Cell Liner® Concrete Shielding
() (£t)
A 8 x 6 x 13 3/16-in. 304 stainless steel 4,4
B B x 8 x 13 3/16-in. 304 stainless steel 4,4
C 8 x 8 % 13 3/16~in. 304 stainlegs steel 5.9
D 8 x H x 13 3/16.4in. 304 stainless steel 4.4

#The cell roof plugs are concrete painted with four coats of Amercoat
33 HB.

The walls and rops of cells A, B, and D are fabricated of 3-ft~thick
barytes concrete {p = 3.5), The top plugs and front and rear walls of
cell C are fabricated of 2-1/4-fit-thick barytes concrefe and 9-in.-thick
steel plate. AILL common walls between cells are 3-fi-thick barvtes con~
crete, The rear access doors on cells A, B, and D are of 16-in.-thick
laminated steel plate; cell C has a 2l-in.-thick laminated steel access
door {see Fig. A-4, Appendix A).

Each cell has a laminated lead-glass viewing window composad of 6.2- and
3.3-density lead glass arranged to give shielding which is equivalent to
the cell walls. The windows are of stepped construction (36 by 36 in.
o operating face, 40 by 40 in. on inside cell face) and are sealed in
the cell wall by 20-gage stainless steel flashing that is welded to the
cell liner.

All steam, air, electrical, and water services originate from headersz
located above the operating corridor and enter the cell through a valve

(or ewitch) on the operating face. The radiocactive services, cell exhaust,
hot drain, process drvain, bot off-gas, and vacuum enter the cells from
underground headers located behind the cell block.
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Each cell has the following service penetrations:

Two 10-in.-ID manipulator sleeves

One 6-in. stepped sleeve and plug built into roof plug

Four 1-1/2-in. stepped sleeves and plugs built into south wall of cell

One 4~in. stepped sleeve and plug built between adjacent cells

Six 1-in. offset sleeves capped inside and outside of cell

Four 1/2-in. offset sleeves capped inside and outside of cell

Five l-in. electrical conduits

One 1-1/4~in. electrical conduit

One 6-in.-ID cell ventilation exhaust line with two 100-cfm
HEPA filters

Two l-in. vacuum lines

One 2-1in. hot off-gas line

One 2-in. radioactive hot drain

One 2-in. process drain capped inside cell

Four l-in. process water lines

One 1/2-in. hot process water line

Two 1/2-in. 90-1b plant air lines

Two 3/4~in. 15-psig steam lines

Two 1/2-in. transfer lines from cask unloading station

Seven 1/2-in. ailr lines for in-cell air hoist operation

One 36~ by 36-in. stepped shielding window penetration

One 3-1/2~ by 8-1/3-ft stepped cell door

Roof plugs giving full cell opening (8 by 8 ft and 8 by 6 ft)

Two 16-1/2 by 17-1/2-in. inter-cell conveyor openings

One cell air inlet line (8-in. ID for cells A, B, and D and 12-~in.
ID for cell C)

Personnel entrance to the cells is normally through the cell doors on
the south side of each cell. Equipment which is too large to go through
the cell doors will enter through the roof plugs.

The introduction or removal of small items such as glassware and samples
during cell operation is accomplished by using the inter-cell conveyor
system which terminates in loading-unloading cubicles located on the

east and west ends of the cell block. These cubicles have 6 in. of lead
shlelding and a 6.2-density lead-glass viewing window. The cubicle floor
pans drain directly to the hot drain system, and the conveyor cart tunnel
extending the length of the cell block drains to the individual cells.
The conveyor cart can tolerate loads up to 50 1b having dimensions not
exceeding 12 x 12 x 12 in.; it is driven by electric motors located
outside each of the terminal cubicles. Cell ventilation on the cubicles

is obtained by way of the cells; i.e., the cubicles have no independent
ventilation system.

The stepped plugs which enter through the rear of the cells are provided
only for bringing in instrument or special power bundles associated with
a specific experiment. When they are not in use, these plugs are locked
in place by a steel bar bolted to the wall. The 6-in. stepped plug
entering the top of each cell can be used for surveying a cell during
decontamination and to introduce a hose or spray rig during the initial
phases of cell decontamination.



The cells ars equipped with mercury vapor lamps for lighting during
operation and incandescent lamps for lighting during maintenance.

The cell air hsodling eiulpmenf and containment 1&5t”hm&ﬂt¢f¢bﬂ is
described in the section on "Containment,' subsection "Primary {(Cell)

Containment.”

Description of Manipulator Cubicle {Room 110)

The inert atmosphere manipulator cublcle ig located as shown in Fig. A-1,
Appendix A,

1we cubicle has s stainless steel liner with inside dimensions of 54 in.

ide * 35 in. deep * 65 in. high. Enclosing the liner are six rein-
veed steel tanks with 18 in. of water shielding. A total radiation

ose from 7.5 g of “""Cmy0y inside the cubicle at a distance of

42 dn. will be 0.3 mrewm/hr.

An 18«in.-thick water~{filled viewing window is incorporated in the
operating {east) face of the cubicle, and the manipulators are Central
Regsearch Laboratories Model L (sealed) Master Slave wunits.

A glove box is attached to a vacuum sccess port on the south face of
the cubicle and provides bag-in and bag-out capability for introducing
and removing materiasls to and from the vacuum access port.

The cubicle is equipped for a controlled flow of argon and is operated

-0.5 in. water gage below the Room 110 pressure which is -0.3 in.
water gage relative to the outside pressure. The cubicle exhaust is
directed to the hot woff-gas system through dual high-efficiency filters
that are accessible for routine testing. One set of filters is located
inside the cubicle, and each filter may be changed while the other is im
operation. The second set of filters is located on the west wall of
Room 110. The filrers are replaced when the pressure drop exceeds 3 in.
walter gage.

The insgtrumentation is designed for fail-safe operation o the evant of
electrical or air fallure, and a schematic ocutline is shown in Fig. A-3,
Appendix A.

Pneuvmatically operated pressure control valves regulate the cubicle
exhaust and the argon inlet flow. Sensing units on the exhaust system
prevent excessive pressure or vacuum in the cubicle. All exhaust and
inlet lines are protected by high-efficiency in~line filters.

The cubicle temperature is monitored by a heat-sensing unit that is
connected to an audible alarm. The alarm actiwvates the Bldg. 3047 panel
alarm system in Room 109. Combustion inside the cubicle will be con-
trolled by maintaining an inert gas atmosphere.



Personnel entrance to the cubicle is through an opening in the rear
(west) side of the cubicle liner. The cpening is equipped with a
removable cover that contains glove ports and a viewing window. The
water-shield tank for the rear of the cubicle is movable to permit
access Lo the services, gloves, etc. All servvices to the cubicle
are routed through service panels in the rear of the cubicle liner.

During major equipment changes in the cubicle through the rear access
panel, a temporary plastic film enclosure will be erected to counfine any
radioactive contamination that may escape during the transfers. The
enclosure will be connected to the cell ventilation system.

A vacuum access port permits the introduction and removal of materials
to and from the cubicle without disturbing the inert-gas atmosphere.

The access glove box is eguipped with a bag port and is designed to
confine any radioactive contamination that may escape from the cubicle
during the transfer of equipment or materials through the vacuum air
lock. The glove box is connected to the cell ventilation system, and
the injet and exhaust are equipped with high-efficiency filters. The
filters are accessible for routine testing.

The cubicle atmosphere is continuously monitored with a Beckman Model
G-2 oxygen analyzer.

An evaluation is made of each new experiment by the Isotopes Safety Review
Committeze before the development work is started.

Description of Glove Boxes in Room 211

Three interconnected glove boxes and one access glove box are located
in Room 211 as shown in Fig. A-1l, Appendix A. The four boxes are con-
structed of stainless steel with safety glass viewing windows.

The access box and bhox C are equipped with bag ports for the introduction
and removal of materials under sealed conditions.

All services, such as water, electvicity, vacuum, etc. are introduced
through sealed metal counsctors in the rear of the boxes. Box A is
connected to the hot drain system through a valved connection (See
Fig. A~7, Appendix A).

Each box is equipped with a pressure-vacuum relief vessel to prevent
overpressure of the box. The three process boxes are equipped with
fire sensors and water detectors that are connected to a local alarm
and to the Bldg. 3047 alarm system. The extevior of the glove boxes
is protected from fire by the overhead sprinkler system in Room 211.

A description of each new experiment to be performed in the glove boxes
is submitted to ithe Isctopes Safety Review Committee for examination
relative to mechanical, chemical, and radiation safety before the
development work is started.
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A detailed operating procedure and eguipment checklist are included in
Appendix C.

rocess Equipment

Building 3047 is a resesrch and development laboratory, and most of the
radicactive processing equipment is set up for each experimental investi-
gation and dismantled at the conclusion of the experiment. Four high~
temperature vacuum furnaces are installed in "contained' areas of the
building {Reoms 113 and 212) aond are used for long-term compatibility
experiments with radivcactive compounds and encapsulating materials, All
radioactive matevials to be tested in the furnaces are encapsulated to
reduce the probability of contamination.

The access port to each furnace is equipped with a glove box enclosure
with bag~in, bag-out, and inert gas capabilities. Each enclosure is
equipped with a hesat sensor and a pressure relief vessel. When it is
necessary Lo remove the access port in ovder to make repalrs to the
furnace components, s plastic enclosure is erected around the furnace
te denote a contamination zone. The enclosure prevents the spread of
radicactive contamination to the surrounding area. A copy of the
operating procedura for the glove boxes is included in Appendix C.

Auxiliary Eguipment

Vacuum System

Houge vacuum for both the cells and laboratories is provided by a single-
stage, rotary, water-sealed pump {(Nash Hytor Model H-4). The pump and
all piping and valves in the system are 300 series stainless steel (304L
and 347). The seal water is recirculated through a heat exchanger which
can discharge the water to hot drain if it becomes contaminated. The
cooling water passing through the heat exzchanger te cool the seal water
is discharged to the process drain at the rate of 8 gal/min. The air
flowing in the sysiem passes through a 100-gal stainless steel surge
tank before going into the pump to disengage any liquid or solid that
may be pullzad foto the vacuum system. The exhaust air from the pump is
discharged into the cell ventilation duct under the building.

The system also includes an air eductor din parallel with the mechanical
vacuum pump to provide high pumping capacity during the last stages of
pumpdown from 7-in, Hg abs to 3-in. Hg abs. 7This eductor uses air from
the vacuum pump room for the motive fluid and discharges into the cell
ventilarion system. The entire system including the vacuum pump, air
eductoy, seal water oircularing pump, seal water hold tank, seal water
heat exchanger, and the vacuum svrge tank is located in an underground
pit below first floor equipment Room 102, Access is through a manhole
on the south side of the building. The roof and wall facing the access
way provide 12 in. of concrete shielding.



Refrigeration

A drane "Centvavac' compressor and chiller umit (Freon-22) with a capacity
of 175 tons provides chilled water which is circulated at 100 gal/min to
the ajr-handling units in the building. The unit is located in the first
floor eguipment area, Room 102. Heat removal from the compressor is
accomplished by a closed-loop water system operating through a dual
cooling tower located ou the roof. The water-circulating pumps for both
the tower water and chilled water are locatad in the second floor equip-
ment ares, Roow 206. Both the tower-water and chilled-water circulating
systems have an installed spare pump.

Hot Water Systems

The equipmeat for both domestic and process hot water systems is located

in Room 206 and consists of a steam-to-water shell and tube heat exchanger,
hot water hold tank, and an expansion tank. A centrifugal pump is used

to circulate the process hot water through the reheat coils of the air-
handling system. Steam taken from the 90-psig header and reduced to

15 psig is used in the heat exchangers. Both systems are equipped with
high-temperature and high-pressure relief valves,

All auxiliary equipment in Bldg. 3047 is included in the Plant and Equipment
Division (P&FE) routine maintenance program and is inspected and serviced
regularlv.

Air-Handling Eguipment

The description and operation of this equipment are given in the section
on "Comtainment.'

Jet Eductors

Table 4 describes the jets having service functions in Bldg. 3047. All
jets except the vacuum booster are manually operated.

Table 4. Bu1]dlng 3047 Jet Eductors

. . Motive , Discharge - ,

Size and Material e Location s . Lé Function
Fluid Point

2-in. IPS, Air, atm Vacuum Cell venti- Booster for

347 stainless steel pressure pump pit lation duct wvacuum system

3/4-in. IPS, Steam, Vacuum Hot drain Emptying vacuum

347 stainless steel 60 psig  pump pit surge tank, seal

water tank, and
SUmp



Table 4. continued

Size and Material %?the Location Disc@a;ge Function
R Fludid Point
3/4~in, IPS, Steam, Cell D Hot drain Emptying cell
347 stainless steel 60 psig ventilation duct
sump
3/4-in. IPS, Stean Cell D Hot drain Emptying hot off~
347 stainless steel 60 psig gas header sump

EMERGENCY ELECTRICAL POWER SYSTEM

A 45-kW emergency generator assembly has been installed on the north side
of Bldg. 3047 to provide emergency electrical power for Bldg. 3047 and
Bldg. 3028. The electrical distribution panels and transfer switch are
located on the morth wall of Room 110 in Bldg. 3047. Electrical service
panels are located as follows:

Panel No. EP-1 Bldg. 3047 Room 201
Panel No. EP-1A Bldg. 3028 East Adrlock
Panel No. EP-2 Bidg. 3047 Room 102
Panel No. EP-~4 Bldg. 3047 Room 110
Panel No. EP-5 Bldg. 3047 Room 212

Emergency power is distributed in Bldg. 3047 to provide emergency electrical
power to the following equipment: cell emergency lights; radiation detection
and survey instruments, inocluding CAM, CAAM, monitrons, neutron monitors,
etc.; Bldg. 3047 and Isotopes area public address systems; Bldg. 3047 fire
alarm; alternate exhaust fan AJ-102B; and spare circuits for future experi-
mental equipment. The location of the distribution system is shown on
Drawings E-20399-ED-005-D and E-20399-~ED-007-D=~1.

The emergency power system is tested weekly with z dummy load and moothly
by simulating a power failurse.

CONTAINMENT

The containment zones of the Radioisotope Development Laboratory are
shown in Fig. A~1, Appendix A. The cells, cubicles, and glove boxes are
considered the primary containment, and the portions of the building
housing the faciliries are considered the gecondary containment. The
east end of the building is uncontained.
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Primary Containment - Cells

The primery volume to be contained is the cell block. Containment of
this voluwe is obtained by means of the structural strength resulting
from the councrete and steel construciion of rhe cells and by controls to
maintain the cells at a pressure that is always less than the suvrvound-
ing building.

The physical description of the cells, including service penetrations,
is given in the section, "Facility Description." subsection 'Cell
Description.” The cells, including windows, doors, and plugs, will
i taond st -essures in excess of 600 1b/ft? without movement.
cide: cause a massive failure of the cell walls is

: ecause of the procedural safeguards de~
scribed under "Chemical Processing' regarding the type and quantities
of reagents used during cell operatiomn.

The cell doors are constructed of laminated steel plate, lined with

1l-gage stainless steel, and stepped to prevent radiation shine. The

doors on cells A, B, and D are 16 dian. thick, and the door on cell C is

21 in. thick. The doors are suspended on crane-type hinges and, when
1

closed, they seat against a cell neoprene gasket. The first (cell
side) step in the door threshold is sloped toward the cell and is
equipped with a drain to carry off any deccntaminating solutions
that may be sprayed against the deoor. The c¢ell floor is 6 in. below
the door thrashold o prevent the loss of any liquid which might
accumulate on the floov. Each cell floor has a aonvalved floor drain
to hol drain connecltion.

Each cell has a threa—pieae roof plug. In addition, cell C has two
separate pieces of armor plate under the concrete plugs to provide the
additional shielding designed for this cell, The pluge are arranged so
that it is necessaryv to remove a relatively narrow key plug on each cell
before any of the other plugs can be removed. When thlS key plug is
lifted, a civcuit is de-energized which closes the inlet air damper to
provide increased alvr {low across the opening.

Under unormal operating conditions, air enters each cell through a 90%
efficiency filter, an antomatic flow control valve, and a back-flow pre-
venter. The air leaves the cell by way of two in-cell 100-cfm HEPA
filters and goes through an underground duct to the Isotopes Area Filter
Pit, where it passes through a bank of FG-25 roughing filters and a bank
of HEPA filters before going to the 3039 stack,

The leakage of air into the cells by paths other than the normal air
inlets is minimized by sealing all wall penetrations. The cell doors,
when closed, compress a 1/2-in.-thick neoprene gasket to 7/16 in. to
prevent air flow through door cracks; the cell roof plug cracks are
sealed with cakum and tar; all spare service sleeves are capped both
ingside and outside the cell; spare service plugs are sealed with putty;
the cell window liners are sealed by 20-gage stainless steel flashing



i1

welded to the cell liner; the slave arms of the manipulators are fully
booted; and the manipulator operating tapes pass through a felt wiper
szal in the through tube.

zell door or voof plug is opened, the cell is decontaminated to

el as determined by smear results and radiation surveys; and
100~-cfn HEPA filters is removed from its sealed position to
aliow a greater flow of air into the cell. When the door or reoof plug
to a cell is opened, & switch automatically closes a damper in the inlet
alr duct to the cell which directs all air flow through the door ov roof
opening. Each exhaust duct is eguipped with a damper that may bs controlled
from outside the cell. The counnecting rod is sealed both on the inside and
outside of the cell wall by a lead-filled rotary seal. fach damper iz
normally set in the full-open position and the cell pressure and air flow
contreiled with the inlet air dawmper,

During normal operation, the cells are maintained at -1 to -2 in. watex
gage pressure with respect to the building pressure. Each cell has

a diaphragon~type (Magnehelic) pressure~differential indicating instru-
ment to show the difference between cell and operating corridor pres-
sures. Each cell alsc has Magnehelic pgages on the operating face to
indicate the pressure drop across the in-cell filters and on the access
side of each cell to indicate the pressure drop across cell air inlet
filters. All of the cell air-flow controls are of fail-safe design. The
loss of electric power and/or compressed air for damper operation will
result in the dampers being opened to their fullest extent to provide
maximum cell ventilation flow. The in-cell filters are tested on a routine
dioctyiphthalate (DOP) test schedule,

Building Containment

The portions of the building designed to meet maximum contaioment stan-
dards incliude the cell block, cell operating and access sreas, three hot
laboratories on thHe second floor, and the decontamination room {Room 103)
in the central part of Bldg. 3047, Rooms 110, 211, and 212 in the west
part of the building operate continususly under contained cenditions
{~0,3 in. water gage). The portion of the building designed to mest
these naximum coantainment criteria is outlined in Fig. A-1, Appendix A.

The air supply system for the building is comprised of three independent
units designated as System 1, System 2, and System 3.

System 1

Reviged to a recirculating system with high-efficiency filtration. Sup-
plies air for the west end of the building including Rooms 110 and 212,
laboratory Room 211, and office Rooms 213 and 111. Rooms 110, 211, and
212 are dncluded in the maximum containment areas of the building. The
return air from Reoms I1L0 and 212 dis filtered locally through high-~
efficiency filters, travels through a bank of rvoughing filters and a
bank of 90% efficiency filters in the Room 315 plenum, and is discharged
inte a duct-distributor system serwving the areas mentioned above. The
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fan and filter housing for this system is located in plenum 1, Room 315.
Automatic dampers ars set to prevenit the negative pressure in Rooms 110,
211, and 212 from sxceeding -0.5 in. water gage.

Revisions to the system include conversion from 100% makeup to a recir-
culating system with minimum makeup to maintain a safe and comfortable

epvirvonment for the operating personvel. The recirculating air is fil-
T 110 and 212 through FG-50 roughing filters and high-

Rooms 110, 211, and 212 exhaust continuously to the cell ventilation
system through ¥FG~-50 filters in each room and high-efficiency filters
at the Isctopes Area Filter Pit. Each room is maintained at -0,3 in.
water gage.

The three rooms are protected from fire by overhead sprinklers and a fire
alarm pull box, and Rooms 110 and 212 have hose cabinets. Each room has
one door with access to a stairwell and one door accessible to an emer-~
gency exit. A vehicle air lock permits vehicle entry to Rcom 110 through
gasketed doors and to Room 212 through a gasketed hatch.

Fach room is equipped with a constant alpha air monitor (CAAM) that is
connected to the monitored alarm panel in Room 109. Alpha personnel
monitors are positioned at each personnel access door, and neutron
detectors with built-in alarms are located in each room. A manual
switch for emergency use is located in each room and connecied to the
alarm panel in Room 109,

All operating personnel assigned to Rooms 110, 211, and 212 have had
training with the fire-control equipment and are experienced in the
detection and handling of radioactive materials.

Supplies air to the central (contained) portion of the building. The

alr is drawn through a stack on the roof of the building and through a
hank of roughing filters and a bank of 907 efficlency filters. Air is
discharged from the System 2 volume by way of the hoods in Rooms 105, 109,
208, 209, and 210, by way of the four cells, and by an exhasust fan on the
roof. The roof fan exhauste through a bank of roughing filters and a
bank of CWS~type absolute filters. The filters are routinely DOP tested,
When the central portion of the building goes into containment, the roof
exhaust fan continues to operate, the System 2 supply fan shuts down, and
an automatic damper closes the duct going to the outside. The contained
area pressure changes from 0.1 in. water gage to >-0.3 in. water gage

in <20 seconds.

The central portion of Bldg. 3047 is equipped with two exhaust fans and
damper assemblies. These are AJ-102A (primary) and AJ-102B (secondary
or emergency). AJ-102A runs under normal conditions, and the control
panal is located in thne SE corner of Room 113. A photohelic gage
measures the fan discharge air flow. A pneumatic damper control permits
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control of the air flow through the fan., If the primary fan (AJ-102A)
malfunctions allowing the stack pressure to drop below the photohelic

gage low-szzt point (0.1 gage 1320 cfm) the secondary fan (AJ~102B)

is energized and supplies auxiliary exhaust capacity. AJ-102B is also
connected to the emergency power system and will operate during periods of
electrical power failure.

The central portion of Bldg. 3047 can be put into 'contained"” condition
by three methods:

1. Manually by means of a push button located in the southeagst entrance-
way .

2. Automatically by pressure switches located on each cell. These
switches are set so that the building goes into containment if any
cell comes within 0.25 in. water gage of the operating corridor pressure.
When a cell door or plug is open, the pressure switch for that cell
is automatically discommected from the building containment circuit.

3. Automatically by CAM-type radiation monitoring instruments. There
are eight of these instruments tied into the containment circuit,
and a radiation signal from at least two instruments simultaneously
is needed to put the building in containment. The location of the
instruments is shown in Fig. A-6, Appendix A.

When the central portion of the building goes into containment, the
following things happen essentially simultaneously:

1. An audible and visual alarm is given at a containment panel in the
operating corridor, red warning lights flash at all entrances to the
containment area, and audible alarms sound throughout the containment
area.

2. The exhaust system serving the central portion of Bldg. 3047 continues
to oparate. Exhaust which is going by way of the cell ventilation
system (hood exhaust and cell exhaust) continues. The exhaust fan
serving the east end of the Radiocisotope Development Laboratory
(office aves) stops to assure an air flow pattern toward the cen-
tral portion of the building.

3. The air supply fan serving System 2 ceages operating, and an air~
operated damper seals it off from the outside. The air supply fan
serving System 3 continues operating to ensure that these noncontained
areas stay at a higher pressure than the contained (System 2) area.
See Appendix B for the containment system test procedure.

All the damper actuators associated with the containment operations are
air actuated and move to the containment condition in the event of an
air or electrical failure.
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There are no doors which connect directly from the contained area of the
building to the outside. Both personnel and vehicles must pass through
two doors to enter the contained portion of the building. The vehicle
doors are interlocked to permit only one door to be open at a time; the
pargonnel entrances are not interlocked. A remote radiation indicator
station is located in the southeast entrancewsy to indicate the radia-
tion level at each of the CAM's in (he contained area. Another indi-
cator station 1s located in the operating corridor.

System 3
Supplies air to the office areas, laboratory Room 207, east end storage,
and change and eguipment areas. These areas are unot within the maximum
containmeut zone of the building. The supply fan is located in plenum 3,
Room 313. Air is drawn in through a stack on the roof, through a bank of
roughing and 90% efficiency filters, and into a duct system serving the
System 3 area. Air is discharged from this area by way of the hoods in
Room 207 and by an unfiltered exhaust fan on the building roof. When the
central portion of the building goes into contaimment, the roof exhaust fan
shuts down creating a positive pressure which assures that the air flow
pattern will be toward the contained area.

The adjoining Isotopes Technology Building, Bldg. 3047A, has its own air
supply and exhaust systems, which are entively independent of those in
the Radioisotope Development Laboratory.

CHEMICAL PROCESSING

Since Bldg. 3047 is a research and development facility, there is no
standardized routine chemical processing. A wide variety of processes
and operations is carried out on an experimental basis, such as seclvent
extraction, ion exchange, precipitation, and distillation. In additionm,
mechanical testing of sources is performed in both cells and laboratories.

Feed for the experimental processes may be in the form of purified radio-
isotopes from other Isotopes Development Center operations, reactor tar-
gets, gross fission product waste solutions from fuel processing operations,
and fisslon product fractions separated at other AEC facilities. 1In
additdon, it is expected that numerous experiments using nonradioactive
solutions or tracer quantities of activity will be performed in the
laboratories and engineering area,

A list of all the reagents to be used is not feasible because of the ex-
perimental nature of the work. All proposed experiments are submitted to
the Isotopes Safety Review Committee for review with particular emphasis
on possible side reactions that could be hazardous. The use of flammable
golvents in the cells is restricted to quantities not in excess of

1 1iter, and the routine use of equipment using natural gas, such as
furnaces and burners, is not permitted in the cells. Compounds which

can decompose explosively, such as alkali chlorates and ammonium nitrate,
are not used in the cells in quantities exceeding 1/4 1b, unless they are
in solutions known to be safe and to have no chance of being concentrated
to drynesa.



The chemiral processing equipment used in the cells will vary from ordi-
nary laboratory glassware up to multigallon stainless steel process ves-
sels. The total volume of all the process vessels in a cell will not
exceed 200 gal in cells B and C and 150 gal in cells A and D. These
volumes are less than those that could be held in the cell floor pans
(256 gal and 192 gal) without the level of the liquid reaching the door
thresholds. Experiments for manipulator cubicle and glove box operation
in Rooms 105, 110, 211, and 212 are outlined in writing and submitted to
the Isotopes Safety Review Committee for evaluation prior to the instal-
lation of the equipment assemblies.

CRITICALITY

There will be no fissionable materials present in quantities that are
subject to a nuclear chain reaction. No more than 500 g of 23°U and 10 g
of #3%Py will be in the building at one time. Some materials such as
2%20m which undergo spontaneous fission decay will be used, but they will
not be subject to a nuclear excursion-type incident.

OPERATING SAFEGUARDS
Procedures

Procedures for various service operations have been established and are
contained in Appendix C. These procedures are designed only to instruct
the individual carrying out the operation. They are not in the form of
run sheets nor are they necessarily used as checklists. Deviation from
the procedures is not permitted without supervisory approval. New or
modified procedures are reviewed by the building supervisor before being
put into effect.

Run Sheets

Formal process run sheets are not normally used in the operation of the
building due to the experimental nature of the work as contrasted with
routine production operationz. Fach experiment involving radioactive
materials, whether in the cells or laboratories, is under the direction
of a qualified scientist; and, as noted previously, the experiment is
planned and reviewed with particular emphasis on hazards. The scientist
may have one or more technicians operating his apparatus, and he will
provide them with writtem or verbal instructions depending on the com-
plexity and hazard of the operation. The technician is not permitted

to deviate from these specific instructions unless he obtainsg permission
from the scientist in charge of the experiment. In the case of high~
level experiments in the cells, the scientist in charge is not permitted
to deviate from the plammed and approved experiment with respect to
chemicals used, temperatures, pressures, or other critical conditions
without first consulting his supervisor.
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Built-in Safeguards

Several built-in safeguards bhave been designed into the building to pro-
vide protection in the event of operating error or equipment failure.

Contalnment System

As mentioned in the section on "Containment," the containment system,
in addition to wmanual actuation, will be actuated automatically by any
two of eight radiation detection instruments or by pressure switches
sensing an inadequate pressure differential between the cells and
operating areas. Also, the system will fail in the safe (contained)
condition if any utilities operating the system (electricity, air)
should be shut down.

Cell Radiation Monitors '

A beta-gamma monitron is located behind each cell in line with the cell
door so that it "sees" into each cell as the door is opened and will

give an audible alarm if there is an exposed source in the cell. Neutron
monitors are installed in Rooms 110, 211, and 212 to continuously wmonitor
the areas for excessive neutron radiation.

Constant Air Monitors

Alpha monitors and beta-gamma monitors are installed im all areas where
radioactive materials are handled. Selected instruments are connected
to the alarm systems of the contained areas.

Neutron monitors with adjustable get-point for an alarm are installed in
Rooms 110, 211, and 212.

Vacuum System

The entire vacuum system is constructed of stainless steel, and all vacuum
lines coming out of the cells are shielded with a wminimum of 12 in. of
concrete to provide shielding in case radioactive materials are acci-
dentally pulled into the system. The pump is protected by a 100-gal
disengaging tank to provide a volume for dropping out any radioactive
materials that might get into the system. The pump, surge tank, and
accessory equipment are located in an underground pit with a minimum

of 12 in. of concrete shielding. A beta-gamma wonitron in the pit
provides a reading at the operating panel in the equipment room to
indicate if radiocactive material has been pulled into the pump system.

Laboratory Hot Drains

A11 hot drain lines coming from the laboratory areas are shielded where
necessary to the point where they go underground. The annular lead
shields are equipped with drains to permit the draining of any liquid
that would collect if one of the hot drain lines developed a leak.



Alr Handling

The building air supply is broken into three separate systems to mini-
mize the possibility of contaminating the whole building from an Incident
in one section of the building. The air intakes are equipped with 90%
efficiency filters to provide protection against contamination resulting
from an incident outside the building.

Cell Floor Drains

The cell floor drains are not valved and have raised screens to ensure that
they will be open when a cell is being washed down. They are equipped with

removable water-sealed traps to prevent the backflow of contaminated air.

‘Back-flow Preventers

Back-flow preventers are provided on all cell air inlets and on all cell
ventilation headers tying into the main building cell ventilation duct.
All above~ground building cell ventilation lines are of stainless steel,
all-welded construction; the underground headers are of concrete.

Hot Hoods
The walls behind the hot hoods in the three hot laboratories have 4-in.-
thick lead panels to ensure that a source placed in a hood in one labora-

tory will not irradiate an individual in the next room.

Inter~cell Plugs

The 4-in. stepped plugs in the walls between cells are located 6-1/2 ft
above floor level to ensure that an individual entering one cell will not
be in line of sight of a source in an adjoining cell even if he forgot
that the inter-cell plugs were open. The inter-cell walls provide a full
3 ft of barytes concrete ghielding.

Alarms
The following visual and/or audio alarws are provided in the building:

Containment system actuated

Low cell pressure differentdial

High level, hot off-gas sump

High level, cell ventilation sump
Inter-cell conveyor in or entering an open cell
Laboratory evacuation alarm

Fire alarm

Radiation monitor alarms

Vacuum system mal~operation alarm
Alr supply ductstat temperature alarm
Low building wvoltage alarm
High-temperature sensing unit alarm
Glove box water level alarm
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Prosedural Safeguards

In addition to the procedures previously mentioned, the following regu-
lations are in force in the building:

1. Flectrical maintenance is done only when the appropriate circuit
breaker is tagged out.

2. Entrance to a cell is not permitted until a Health Physics survey
hazs been made.

3. All maintenance and set-up work im a cell requires a standard Radia-
tion Work Permit and an observer.

4, Lead burning and welding work require a standard Burning Permit.
5. Technicians and operators are not permitted to experiment on their own.

6. Laboratory regulations regarding the tagging of equipment, carriers,
and samples are strictly followed.

7. Modification of building services and gservice equipment is not per-
mitted except as specifically authorized by the Department Supervisor.
Procedural changes may only be authorized at the Department Supervisor
level or higher.

Building Services and Equipment Maintenance

The service equipment in Bldg. 3047 is on the Routine Maintenance System
administered by the P&E Division. This includes a routine inspection

of machinery components on a schedule based on P&E Division experience
with similar equipment, lubrication of moving parts, tightening or
replacing valve packings, etc. In addition, all equipment associated
with the containment system is tested at least once a week. Pressure
drop gages are connected across all filters in the building to provide
an Indication of when the filter should be changed. Filters are re-
placed by the P&E Division on request; all nonscheduled maintenance

is done by request to P&E.

PERSONNEL EXPOSURE

Maximum Curie Load

It is expected that virtually all radioisotopes below uranium, as well
as a few transuranium elements, will be handled in varying amounts ia
Bldg. 3047. The isotopes representing the greatest amounts of activity,
as well as hazard, in the building are given in Table 5.
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The distribution of the downwind dose normalized to a 1000-Ci stack
release and stable atmospheric conditions is plotted in Fig. 1. The
calculation method used for Table 5 and Fig. 1 is given in Appendix D.
The values in Table 5 are based on the assumption that the Isotopes Area
Filter Pit is 99.95%Z efficient in removing particles sized 0.3 um and
larger as shown by the DOP test. The values can be adjusted for other
filter efficiencies by multiplying by the factor:

(0.988) (1 - filter DOP efficiency) + 6.8 x 107
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Tig. 2. Filter Efficiency Correction Factors.

A plot of these correction factors to be used with Table 5 is given in
Fig. 2. The downwind dose and contaminated area values given in Table 5
represent the maximum credible accident for the facility because they
are based on the assumption that the entire dispersible inventory of a
cell becomes airborne and 20%Z of this activity reaches the Isotopes Area
Filter Pit. The leakage of activity from the cell and building will be
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insignilicant compared to the stack release. An accident which breeches
the cell block is not considered credible because of the previously men-
tioned limitations (page 13) on the quantities of potentially explosive
materials allowed in the cells.

The maximum dose to personnel in the building due to overpressurization

of the cells will depend largely on the length of time the cell is pres-
surized and the pressiure level. Assuming an accident that releases about
2.7 ft3 of gas to lhe containment zone of the building, the doses received
by personnel in 2 min while evacuating the building were calculated
(Appendix D), assuming that this gas carried 10 mg/m3 of radioactive dust
(equivalent to a very dense fog) which mixes uniformly with the air in

the containment zone, and are shown in Table 6 for the radioisotopes of
significance.

Table 6. Maximum Credible Accident Dose to Building Personnel

Personnel Dose in 2 min
Isotope

(willirem)
Strontium-920 as titanate 91.5
Curium-242 as oxide 12,050
Curium—244 as oxide 53.5
Americium-241 as oxide 121
All other vadioisotopes
to be handied <50

Building Personnel

The planned staff normally having offices or work areas in Bldg. 3047
consists of nine scientists and seven technicians. Normally, all of
these people will be working straight days, but on occasion there may
be shift work in comnection with a particular experiment or program.

It is possible, but not probable, that all these people can be in the
contained portion of the building at the same time. The building has
an additional office for one Health Physicist who will carry out the
health physics functions for Bldgs. 3047, 3028, and 3029. Normally,

it is expected that there will alsc be present two or three P&E Division
employees doing maintenance work or setting up equipment as well as one
or two visitors not assigned to the building.

RADIATION AND CONTAMINATION CONTROL

The fixed radiation instruments in Bldg. 3047 are listed in Table 7,
The locations of the instruments in the bullding are indicated in
Fig. A-6, Appendix A.
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Table 7. Building 3047 Radiation Instruments

Type Quanticy Testing Iype of Activity Containment
Frequency Detected Alarm Setting

B,y CAM (Q-2240) 8 Daily ~ HP B8,y particulate 1800 counts/min
v monitrons (Q-~1154) 5 Daily ~ HP y None
R,y personnel

wonitors (Q-2091) 10 Daily - HP B,y Nons
a CAM (G-2340) 5 Daily ~ HP o particulate 600 counts/min
Neutron monitors 3 Daily - HP fast nsutron None
o personnal

monitors (Q-2270) 6 Daily ~ HP o None

In addition to the fixed instruments, there are ten portable soft-shell
Cutie Pie Survey Meters and nine portable G-M Survey Meters with “l-mg/cm?
end-window probes for detecting weak emitters such as ?9Tc and *7Pm. A
Survey Meter with an appropriate probe is located at each routine personnel
exit in the contaiament zones, and there is a sign on the door to instruct
all personnel to monitor their sheoes before leaving the area. Nine porta-
ble (Q-2091) personnel alpha monitors are located in the building. Three
fast-neutron moniters. are used in Rooms 110, 211, and 212 as required.
Four portable fasi-neutvron monitors and two portable thermal-neutron moni-
tors are available in the Health Physics office. The containment areas
are spot smeared daily by Health Physics, and selected portions of the
building are given smear checks each week. Cell areas are roped off and
covered with blotting paper before entry as described in the Cell Entry
Procedures in Appendix C,

LIQUID WASTES

Low-Leve! Radioactive Waste

The building connecticns to the low-level waste system {process waste
system) are:

1. All laboratory siok, bench, and hood drains

2. Cooling water (not seal water) for wvacuum pump

3. All buildiog f[lecor drains

4. Process. drain connection in each cell:— pormally capped unless
directly comnected to a particular piece of experimental equipment
for the discharge of cooling water or steam condensate

5. Fao plsnum chamber drains

6, All steam coundensate traps
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7. High-pressure steam condensate flash tank
8. Chilled-water system drain including cooling tower
The process drain system in the bullding is constructed of Duriron pipe
except for those portions in the cells which are stainless steel. The
process waste leaving the building ties into the existing Isotopes Area
process drain system which flows directly to the settling basin with no
intermediate hold-up tanks in the line. There are no cross connections
between the process waste system and the hot waste system. The process
waste stream from the building is not separately monitored or measured.
Under full operating conditions, the total process waste flow should not
exceed 5,000 gal/day.

Hot Waste
The building connections to the hot drain system are:
1. Floor drains in each cell

2. One hood drain from each laboratory

3. Hot off-gas sump jet discharge (via collection tank and cell D floor
drain)

4. Cell ventilation sump jet discharge (via collection tank and cell D
floor drain)

5. Vacuum pump surge tamnk, jet discharge

6. Vacuum pump seal water tank, jet discharge
7. Vacuum pump sump, jet discharge

8. Capped-off connection in Room 110

9, Capped-off connection in Room 105

10. Carrier transfer line trench drain

11. Conveyor cubicles floor drains

12. Cubicle in Room 110

13. Personnel decoatamination shower drain

14. Glove box drain — Room 211

15. Valved connection in Room 105



ALl het drain lines in the building are shielded where necessary and
are constructed of Type 304L gchedule 80 stainlesgs stesl pipe. All
Jjoints sve welded and have been radiographed, and the system has been
pressure tested at 100 psig.

The hot drain header leaves at the. west end of the building and ties into
the existing Isotopes Area Hot Drain System which digcharges into the
WC~10 tank, This tank is sealed and approved for all types of radicacrive
liquid waste. The hot waste leaving Bldg. 3047 is not separately measured
or monitored. During normal operation, the volume of hot waste Ffrom

Bldg. 3047 should not excead 400 gal/day. During periocds of cell decon~
tamination, howevsr, 2000-3000 gal/day may be discharged through the hot
drain system.

The bulk of the hot waste will consist of agueous sclutions of variocus
salts and nitric acid that are not unduly corrosive to stainless steel.
Normally, the waste will contain only beta: and gamma activities and will
not exceed 10 Ci/fliter. Small amounts of alpha activity (~10% alpba
counts/minvml) may occasionally be discharged into the hot drain system,

Storm Sewer
The only connections from Bldg. 3047 to:the.storm sewer system are the
building roof drains, the cooling tower pan overflow and dump line, and
the vacuum furnace cooling systems in Rooms 110, 113, and 212. Neither
the lines nor the piscss of equipment are connected with any radiocactive
process or drain facilities.

GASEQUS WASTE

Hot Off-Gas System

Hot off-gas service snters the west end of the building underground through
a 4-in. stainless steel header which is connected to the existing Isctopes
Area 6-in. off-gas main, One 2-in. line to each of the four oells and one
3-in, lin2 to the chemical engineering area are the coly hot off-gas ser—
vice outlets io the building. The pressurs on the building header normally
runs about ~30 in. water gage. There is no automatic pressurs control

on the building heaadear, but local pressure regulators may be installed in
connection with a specific experimental setup where constant off-gas
pressure is required.

There are no scribbers or filters installed as permanent equipment in
the building hot off-gas system. Temporary scrubbers and filters are
installed as part of an experimental setup when there is a peossibility
of corresive vapors or a significant quantity of radioactive particulate
getiing dnto the off-gas header. The hot coff-gas is scrubbed and fil-
rered at the 3039 stack area facility prior to being discharged.
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The bot off-gas header in Bldg. 3047 is below the elevation of the Iso-
topes Area hot off-gas and hot drain headers. Any liquid which gets into
the building header flows by gravity to a sump located in the line under
cell D. The sump will hold =zbout 4 gal before the liquid starts backing
up intc the header, The sump is equipped with an air purge type liquid
level instrvument which trips a pressure switch and sounds an alarm on the
operating corridor panel when the sump is 2/3 full. A manually operated
steam jet is then used to transfer the sump contents to the hot drain.

In the cvent the hot off-gas sump alarm failed to function, water would
back up in the header until it reached the point where it would start
draining in the existing Isotopes Area hot off-gas system to the hot
drain. The maximum 1iquid head in the line under these conditions would
be ~14 in. which, being less than the normal ~30 in. water gage omn the
header, would not completely shut off the flow of off-gas from equip-
ment in the cells unless some oither pressure~restricting device was in
the line. All of the off-gas service outlets in the building are well
above the maximum height to which liquid would rise in the header.

CELL VENTILATION SYSTEM

The building cell ventilation main header comes off the Isotopes Area
header and enters the building on the southwest corner as a 36-~in. con-
crete pipe. 1In the building, cell ventilation service is provided for
all hoods both in the containment and noncontainment portions of the
building, each of the four cells, and the vacuum pump pit. The pressure
in the header is normally ~4 to -6 in. water gage and the pressure in
the cells is normally at least -1 in. water gage. The dampers on the
hoods are manually adjusted to give a 100-ft/min face velocity when

the hood is one-fourth open. Back-flow preventers are installed on

all branches of the system except those serving the four cells.

Air leaving by way of selected radiocactive hoods passes through a
CWS—-type absolute filter located in a housing on top of each hood and
then goes to the Isotopes Area Filter Pit where it passes through a
bark of roughing filters and a bank of CWS~type filters before going
to the 3039 stack system. Aiv leaving by way of the chemical hoods
and the vacuum pump pii is not locally filtered, but is filtered by
the Isotopes Area Filter Pit before going to the stack system, Air
leaving by way of the cells passes through high-efficiency filters

in each cell and then goes through the roughing and absolute filters
in the Isctopes Area Filter Pit before going to the stack system. Air
entering the cells under normal operating conditions passes through 90%
efficiency filters.

Normal air flow through cells A, B, C, and D is as follows:

Cell LFM CFH
A 195 782
B 168 671
C 99 396
D 120 480
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Before a nell deor is opened, one of the high-efficiency filters is

ALl filters, both In ths building and at the Isotopes Avea Filter Pir,
have preassure~drop measuring instruments installiasd across them to indi-
cate when changing is required.

The cell is consider=zd as the primary containment for most beta and gamma
work that i{s carried out din the building. All of the automatic control
devices on the cell air-handling system are of fail-safe design with
respect to a bullding electrical or instrument air failure. They will
provide maximum cell ventilation capacity in the event of failure of
these control services.

The wvacuum pump exhaust is discharged into the cell ventilation system,
and any gross contamipants are removed by the previsusly described surge
tank and water-sealed pump.

The ¢211 wventilation header is at an elevation below the Isotopes Ares
header and below the hot drain header. This problem is handied by pro-
viding a 6-gal sump in the low point of the line under cell D. The sump
is equipped with an air purge level instrument which sounds an alarm on
the operating covridor alarm panel when the sump is two-thirds full. A
manually operated steam jet is used to empty the sump to hot drain. The
hydrostatic head, which would exist if the sump alarm failed to function
and the header filled with water, would be 18 in. water gage and would
be sufficient to cut off cell ventilation. This is not consideved a
credible possiblity because a rapid buildup of water in the header
cannot occur unless water is introduced directly into the ceil ventila-
pion opening in one of the cells. At the same time, there would have

to be a cell ventilation duct pressure surge to close the backflow
prevanter on the duct serving the vacuum pump pit in order that the
water would £111 up the header rather than run back dnto the pump pit
and sound the sump alarm,

SOLID WASTE

Radicaniive solid wastes from the bullding consist of contaminated experi-
mental apparatus, wipes, and small process vessels. Small items such as
wipes, handling tools, and small glassware are placed in I-gal waste cans
and tramsported by the inter-cell conveyor to cell B. The can is then
enclosed in plastic and placed in a waste transfer cask and {ransferred
to the burial ground for disposal. Any item larger than 12 by 12 in. or
weighing over 50 1b cannot be handled in the inter-cell conveyer and will
have to be decontaminated in the cell to a point where it can be re-
moved through the cell dooy or top plug and placed in a hot Dumpster.
Before a nell door or top plugs are cpenad, health physics surveys are
always made by using a long probe introduced through ocue of the plug
sleeves or a survey meter introduced via the conveyor. All waste car-
viers are monitored and properly tagged by Health Physics before being
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sent to the burial ground. The standards outlined in the Radiation
Safety Manual are strictly followed. Alpha-contaminated wastes are
bagged out of the alpha glove boxes before being placed in the approved
containers.

Solid radioactive waste from Bldg. 3047 is handled according to
ORNL CF 73-8-40 (Isotopes Division Solid Waste Handling Procedure
and the Interim Procedure for Storage of Transuranium Solid Waste).
These procedures are included in Appendix C.

PROCESS HAZARDS

Since Bldg. 3047 will not be used for any routine production operation,
it is not possible to evaluate the hazards of specific processes which
describe the activities being carried out from week to week.

Structurally, the cell block, including the windows, will withstand a
sudden overpressure in excess of 600 1b/ft? without any type of failure
or movement. The building structure will withstand a sudden overpressure
of 5 psig without any massive failure and without damage to the emergency
air-handling egquipment and controls. Total hot off-gas capacity available
to the building amounts to 600 ft3/min. These building parameters along
with others mentioned elsewhere in this report are used to establish the
maximum quantities of chemicals that can be used in a particular experi-
ment when the proposed experiment is reviewed. This review procedure,
coupled with strict adherence to operating procedures, is expected to
prevent any type of incident involving an unexpected chemical reaction.
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Appendix A
DRAWINGS AND SCHEMATICS - BUILDING 3047
Building Plan
Evacuation Route and Plot Plan
Radioisotope Development Laboratory - Isometric
Cell Section -~ Typical Cells A, B, and D
Manipulator Cubicle Instrumentation ~ Room 110

Air Flow Pattern and the Location of Radiation~
Protection and/or -Detection Equipment

Service Piping Schematic - Alpha Glove Boxes,
Room 211

Reference Information ~ Alpha Glove Boxes,
Room 211
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Redioisotope Development Laboratory

Radioisotope Development Laboratory - Isometric.
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Alpha Glove Box installation Building 3047, Hoom 211 — Reference Information

Sketeh Symbo) Cescription Stores No.
SK1080A (p 3 Pressure Gage, 0~ 30 psig
S
(F) 1) Pressure indicator, Magnehelic, 04 in. we, F. W, Dwyer
N L .
P9 Pressure Controlier, Photohelic, $ in.—8--5 in. we, F. W, Dwyer
GD Flow indicator, size 8 06-030-0100
P
(F 3) Flow Switeh, ', in. 1PS 051123957
S
G) Heat Detector, 140F, Fenwal Detect-A-Fire, type 27121
(.A.\
P @ Pressure Relief Device (PYREX)
E/j Filter, In-line, Absotute, Y, in. IPS, MSA
Filter, HEPA&, 50 ¢fm, rectangular 07-6456-2012
(cylindrical) 07-645.2675
. Filter, Pretilter

Electrical Receptacle, 230 VAC, 1 &

Electrical Receptatle, 115 VAC

G” ﬁ)LJ Flow Indicator, size 2 06-030-0125
!“"-'{'I"’—Q Flow Limiting Orifice

Saolengid Valve, 1/2vin. orifice, '/2 in. tPS 07.896-2825

Maxitrol Contrel Valve, 2 in. 1PS, Mode! 210-002

¢ < Sinap Tite Coupling, Female, 3/8 in. 1P, SVALC-6 07-207-5317
(WJ Water Level Detector, Honeywell Yersa-Tran 06-020-1625
(Pv

SK1081A . Pressure-Vacuum Gauge, 30 in. Hg--19% psig
Pomey
[}J(] Pressure Regulator, Non-Bleeding, 0-50 psig
K Relief Valve, 0--10 psig, 'y, in. IPS

LJ Comupressed Air Filter

Fig. A-7A. Reference Information - Alpha Glove Boxes,
Room 211.



Weekly Test

38

Appendix B
CONTAINMENT SYSTEM TEST PROCEDURE

Containment System Testing

1. Advise building personnel over the speaker system that the contain-
ment system is being tested.

2. Put the

building in containment using the manual button in the south-

east stairwell and check the following items:

a. The

pressure in the cell-operating and access areas drops to at

least -0.3 in. water gage within 20 sec or less.

b. The

audio and visual alarms in Lthe operating area are functioning.

Silence the audio alarm,

¢. The

pressure in the operating and access areas does not drop

lower than -0.55 in. water gage.

d. 7The air supply fan in plenum 2 has stopped operating.

e. The damper on the plenum 2 air supply duct is closed.

f. The air supply fans in plenum 1 and 3 are still operating.

g. All roof exhaust fans have stopped operating except AJ-102A
or AJ-102B.

h. The

cell negative pressure gage shows at least —-0.5 in. water

gage with respect to the operating area and is not more than
~2.0 in. water gage.

3. Put the

building back in the normal operating condition by pushing

the reset button on the operating corridor panel.

4. Put the

building back in containment by alarming two CAM's at the

same time.

5. Put the building back in normal operating condition.

If any of the above items are not operating properly, notify the building

supervisor.

Quarterly Test

Once each quarter, in addition to the items listed above, put the build-
ing into containment by loosening the low-pressure copnection to the

containment
Do this for

pressure switches located on the operating face of the cells.
each cell.
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Building 3047 Contairment Checklist

Date Checked by
1. Method used to place building in contaimment:
2. Opsrating area: Seconds te reach ~0.3 in. water gage . .
3. Charging area: Seconds to reach -0.3 in. water gage . .
4. Final w.g. nesgative pressure reached: Operating Area . .
Charging Area . .
5. Alarms operating:
a. Adr handliog panel . . « +« & « 4 ¢« o« o & © o e a e
b. Edwards annunciafor . o ¢ 4 5 o s 0 s s . o v e s s
¢. Southeast stairwell - 2nd floor . . . . . e s e e e
d. Southwest stairwell - 2nd floor . . . . . v e e s e
e. Room 215 . . & . o o & 4 e o s 4 5 o & a e e e o e
f. Room 113 . o v & ¢ v ¢ 4 v 6 s e e s e s s e s e s
6. Lights operating:
a. Air handling panel . . . « ¢ o ¢ o o & o o e e 4 .
b. Personuel access from Room 110 . . . . . o e e s s
¢. Perconnel access from southwest stairwell Znd floor
d. Personnel access from southeast stairwell 2nd floor
e. Personnel access from southeast stairwell ist floor
f. South air lock ~ inside . . . + . + . - & e e a s
g. Persoomnal access from change room to contaioment area
h. Personnel access to operating area from north side of
bullding ¢ o o 4« o ¢ o o 4 5 o s e s o o e e & o o
i. Aovcess from 3vd level - Room 313 . . . . o s e o s
7. BSupply fan No., 2 stopped . . « o o« o o o s ce o s
8. Supply fan No. 2 inlet damper closed . . . . s e e s
9. Supply fan No. 1 opevating . . . . . . e c e s e e
10, Bupply fan No. 3 operating . . « - . « 5 o o s e e o e
1i. Exhaust fan AJ-106 off ., . . « « « &« « « o . e o 4 s e
12. Cell w.g. negative pressure:
2, Cell A o o v o o o o o = o o o o o o & « o e e e
be Cell B o v v o v o s ¢ ¢ o o s o 5 ¢ o o . s e e e
c., Call € o v ¢ o o o o o c o 5 o o o o o e o o o o
d, Cell D . ¢ v ¢« 2 o ¢ « a o 6 5 o o o 3 o e s e e
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Appendix C
BUILDING 3047 OPERATING PROCEDURES AND REGULATIONS

Yage
CELL ENTRY THROUGH REAR ACCESS DOOR . . . . . . « .« « « « . . 41
CELL ENTRY THROUGH TOP PLUGS . + .+ + ¢ & v & o o o o 4 s o « o« « 43
HANDLING AND STORAGE OF RARE AND VALUABLE MATERIALS . . . . . . . 48
INTER~CELL CONVEYOR — OPERATING PROCEDURE . . . . . . . . .+ . . . 47
RADIOACTIVE SOLID WASTE HANDLING AND DISPOSAL . . . . . . . . . . 50
HOT CAN HANDLING PROCEDQRE - 4
MANTPULATOR CHANGE~OUT PROCEDURE . . . .« ¢ + &« &« v « « « « « « » D53
VACUUM SURGE TANK DRAINING . . . & & v v & ¢ ¢« ¢ s o o« s o « o » 54
VACUUM SEAL WATER TANK DRAINING . . . . . . « « « + .« . o o e 55
VACUUM PIT ENTRY . . . . e e s s s e 4 4 s 4 s s e e s e« s . Db
HOT OFF~-GAS AND CELL VENTILATION SUMP JET OPERATION . . . . . . . 57
VACUUM PIT PANELBOARD . . . . 4+ ¢ ¢ ¢ o o« 4« o o & o+ & . . 58
CONTAINMENT PROCEDURE . . . . . « « v ¢ & + & e e 4+« o+ o« . 59
PLANT EVACUATION PROCEDURE . . « +« .+ « « + & + . e + + « « 60
SAFETY REGULATIONS & & & & ¢ v o o s+ & o o s o o o « s o « & + « 861
OPERATING PROCEDURE — ALPHA LABORATORY - ROOM 211 . . . . . . . . 65
OPERATING PROCEDURE — ROOM 212 . + + v v v & & « o & A
OPERATING PROCEDURE — ALPHA CUBICLE - ROOM 110 . . . . . |

ISOTOPES DIVISION SOLID WASTE HANDLING PROCEDURE . . . . . . . . 85
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CELL ENTRY THROUGH REAR ACCESS DOOR

i.  Store all radiosctive materials in appropriate shielded casks or
adjoiniocg cells. Place waste and debris in metal cans and vemove

or store,

2. Hose down cell interior with water. Allow 15 min for cell to drain.

3. Check inside of cell with an in~cell survey meter probe. Enclose
prebe in plastic sleeve and insert through access sleeve from tear

of cell. Remcve probe when survey operation is complate.

4. Check cell smear level with wet paper towels via conveyor access
cubicle. Must be less than 20 mr/hr before opening cell access door,

5. Remove one cell exhaust filter to increase air Tlow.

6. Position conveyor dolly at either cubicle E or W. Choose cubicle that
the greatest distance from the cell to be opened.

b
3]

7. Set up rope supports around cell doorway with appropriate radiation
and/or contamination signs attached to the rope.

8. Spread and tape blctter paper over floor inside roped-off area.

9. Provide sepavate plastic~lined receptacles for used coveralls and caps,
gloves and bootees, masks, and waste.

10. Prepare decontamination procedure and/or Radiation Work Permit (Form
UCN-2779). The preocedure shall include reagents (concentration and
volume) to be used, method of application, removal of equipment,
disposition of eguipment, potential hazards, etc.

il. Due to the effort required to open the cell doors, two men shall perform
the operation. One man is to open the door, and the other man is to
pperate a cutie-pie survey meter. '"C" zone clothing and masks are re-
quired while cpening a cell door, ‘

12. Determive radigticn levelg in the cell and on the door (cutie-pie survey
meter and smears) and consult cell supervisor if radiation is above
500 wr/hr and smears are above 20 mr/hr.

13, Cell entry for the purpose of decontamination, equipment installation,
eguipment removal, or eguipment repairs involving the use of or
possible contact with radicactive solutions or solids shall require
the following protective clothing:

Assault mask

Two pairs contamination coveralls

2 pairs plastic bootees {(taped to coveralls)

2 pairs rubber gloves (taped to coveralls)

Safety shoes

Cotton or plastic hood (taped te coveralls)

¥ilm badge, pencil meters, chirper, desimeter, and film ring
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15.

16.
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The following protective clothing shall be considered the minimum
requirement for cell entry:

Contamination coveralls

Cotton or rubber gloves (taped to coveralls)

Shoe covers

Plastic bootees (taped to coveralls)

Safety shoes

Cotton cap or hood

Film badge, pencil meters, chirper, dosimeter; and film ring
Assault mask

When personnel are working inside a cell, at least one man must be
available outside the cell to assist with timekeeping, dressing,
undressing, etc. and have the minimum requirement protective cloth-
ing available for emergency cell entry.

In—cell Procedure

aa.

b.

Check all suspicious material with a portable radiation detector.

Do not remove anything by hand before checking with a survey
weter, Use tongs, pliers, extended brushes, or any other device
which will keep the hands and body in radiation fields <5 R/hr.

All contaminated materials removed from cells shall be bagged
and taped, placed in metal or plywood containers, and tagged
for disposal.

Work at a normal speed. Do not become excited as thils requires
a greater air supply and generally means a departure from safe
work habits.
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CELL ENTRY THROUGH TOP PLUGS

Store all radiocactive material in appropriate shielded caszks or
adjoining cell. Place waste and debris in metal cans and remove
ot store.

Hose down cell interior with water. Allow 15 min for cell to drain.

Check inside of cell with an in-cell survey meter probe. Enclese probe
in plastic sleeve and insert through access sleeve from rear of cell.
Remove probe when survey coperation is complete.

Check cell smear level with wet paper towels via conveyor access cubicle.
Must be less than 20 mr/hr before opening cell access plugs.

Remove one cell exhaust filter to inerease air flow.

Posiition conveyor dolly at either cubicle E or W, Choose cubicle that
is greatest distance from the cell to be opened.

Set up rope supports around the cell to be entered with necessary
radiation and contamination signs attached to the ropes. Note:
Whan opening cells B or C, notify personnel in Laboratory B of
changing conditions near the laboratory access door.

Place and tape down blotter paper inside the roped-off area except
ovar the cell blocks to be removed.

Set up rope supporits around area where cell blocks are to be stored.
Attach appropriate radiation or contaminaticn signs to the ropes.
Place and tape down blotter paper inside the roped-off area,

Provide separate plastic~lined receptacles for used coveralls and
caps, gloves and bootses, and masks and waste.

Prepare deccutamination procedure and/or Radiation Work Permit
(Form UCN-2779). The procedure shall include reagents (concen-
tration and volume) to be used, method of application, removal
of equipment, disposition of equipment, potential hazards, etc.

Remove the 6-in. diameter plug from the cell blocks. Survey (wipe
if necessary) and wrap it in plastic. Place it on paper in roped-
off area.

Obtain survey of cell interior through plug opening and contact
manipulator cell supervisor concerning cell block removal.

Wear "C" zoune clothing during bleck removal including asgault mask,
gloves, and shoe covers. Alsc, wear chirper, PRM, pencil meters, and
film badge.
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16.

17.

18.

19.

20,

21.
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Due to the effort required to operate the hoist and guide the blocks,
two men shall perform the operation -~ one man to remove the blocks
and the other to handle the survey meter,

Survey underside of each block and take four spot smears to determine
transferable contamination. Consult manipulator cell supervisor for
specific handling instructions. Decontaminate to <5000 dis/min if
necessary.

Wrap each block in double plastic sheet and place within roped-off

area.

Cell entry for the purpose of decontamination of equipment, equipment

removal, or equipment repairs involving the use of or possible con-

tact with radioactive solutions shall require the following protec—
tive clothing:

Assault mask

2 pairs contamination coveralls

2 pairs plastic bootees (taped to coveralls)

2 pairs rubber gloves (taped to coveralls)

Safety shoes

Cotton or plastic hood (taped to coveralls)

Film badge, pencil meters, chirper, dosimeter, and film ring

The following protective clothing shall be considered the minimum
requirement for cell entry:

Contamination coveralls

Cotton or rubber gloves (taped to coveralls)

Shoe covers

Plastic bootees (taped to coveralls)

Safety shoes

Cotton cap or hood

Film badge, pencil meters, chirper, and dosimeter
Assault mask

When personnel are working inside a cell, at least one man must be
available outside the cell to assist with timekeeping, dressing,
undressing, etc. and have the minimum requirement protective cloth-

ing available for emergency cell entry.
In~Cell Procedure:

a. Check all suspicious material with a portable detector.

b. Do not remove anything by hand before checking with a survey meter.

Use tongs, pliers, extended brushes, or any other device which will
keep the hands and body in radiation fields <5 R/hr.

c. All contaminated materials removed from cells shall be bagged and
taped, placed in metal or plywcod containers, and tagged for disposal.
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Work at a normal speed. Do not become excited as this requires a

great

ey

oy

habits,

air supply and gemerally means a departure from safe work
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HANDLING AND STORAGE OF RARE AND VALUABLE MATERIALS

FEach unit (source, capsule, bottle, etc.) shall be stored in a container
that 1s identified by a label of yellow tape and a number. The number
shall appear in at least three places (V120° apart) along with the
words PRODUCT STORAGE CAN.

A card shall be filled in with the following information:

Date

Radioactive material, form and amount {(curies, grams, etc.)
Radiation survey measurement (if available)

. Product storage can numbex

. Signature

[0 I T o T v

The card shall be diéplayed at the operating face of the cell where the
material is stored. If the material is moved to another cell, the card
shall be displayed at the new location with the transfer noted.

Entries shall be recorded in the Cell Log Book. (A separate book is
available at each cell for all operations affecting the transfer,
storage, processing, handling, or disposal of product materials.)
Entries shall include the date and time of the operation and the
signature of the person performing the operatiom.

All product storage cans must be inventoried each day and recorded
in the log book. Also, each can must be accounted for before waste
transfers to the burial ground are made. When it becomes necessary
to retire a product storage can, a description of the disposition
must be recorded in the log book.



INTER-CELL CONVEYOR — OPLRATING PROCEDURE

Description

The cenveyor consists of a cable-operated, motor-powered, 4-wheeled

dolly that travels in an enclosure from Cubicles E and W at each end
of the cell block through cells A, B, C, and D. Design limitations

for the dolly incilude a wmaximum weight of 50 1lbs and a maximum size

of 12 x 12 = 12 in.

The conveyor may be operazted from each of six stations — Cubicle E
{esst end), Cubilcle W (west end) and cells A, B, C, and D {(reading
west to east)., Limic swiiches stop the dolly at the desired station.
Indicator lights show the dolly location. F¥ach of the cell stations
ig equippsd with the following:

1., Indicator light (red) — Light burns when conveyor is running.

2. Turn-~button switch — Left position locks out conveyor. Right
position allows conveyor to be moved,

3. Center push button — Activates conveyor to move to that selected
location.

4. Left jog butten ~ Permits moving conveyor to left,
5. Right jog button — Permits moving conveyor to right.

6, Cubicles E and W have indicator lights for each of the four cells
at each of the cubicles to show the location of the dolly.
Incandescent lights (6) above the cell operating face also show
the locatien of the dolly. .

Safery switches automatically lock out the drive mechanism when two
cell doors, two roof plugs, or one each cell door and roof plug in
separate cells ave open., Also, the lock-out mechanism is activated
when an attempt is made to run the dolly through one cell which has

an open deor or open roof plug., If the dolly is in either cubicle
with an adjolning cell door or roof plug open, the deolly will not move.

The convayor relay control papel is located on the north wall of
Boom 108, Externa2l controls on the panel include the following:

1. Horn — Sounds to indicate abnormal condition.
2., Light — Indicates dolly stopped east of cell.
3. Light — Indicates dolly stopped west of cell,

4. Lock-out switeh (five position) — Normal, cell A, cell B, cell C,
and cell D,
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5. Key Lock — Key must be used to change position of lock-out switch.
(Bldg. 3047 supervisor must be notified before switch is moved from
normal position.)

The conveyor drive mechanisms located outside of each of the two
cubicles are equipped with electrical braking systems through a
magnetic clutch arrangement to keep tension on the drive cable when
the dolly is moving in either direction. TIf the conveyor fails

to operate, check clutches for proper operation. In case of an
emergency, the magnetic brake can be disengaged and the drive shaft
turned by hand at either of the two cubicles. The motor drive units
are examined and serviced annually by the P&E Division on the routine
maintenance program.

Operation

1. Observe location of dolly and check with other operating personnel
to be sure dolly is available. Examine dolly visually to be sure
dolly is empty.

2. (a) Conveyor relay panel — Lock-out switch should be at N (normal)
position.
(b) Cell and cubicle switches — All switches should be in the stop
position.

3. To move dolly from one position to another, proceed to the desired
cell destination and press the center button.

4., When indicator light comes on at the destination, remove access
cover in the appropriate cell and check position of dolly. The
dolly may be moved to the right or left by pressing one of the
jog buttons. The position of the dolly in the two access cubicles
may be checked through the shielded viewing windows.

5. When placing material on the dolly always check the dolly after
loading to be sure that the dolly is properly loaded for transfer.
A loss of material from the dolly between stations can result in
a time—consuming recovery operation.

6. CAUTION — The following precautlions must be taken when it is necessary
to remove the covers from the access cubicles:

a. A radiation survey instrument {(cutie pie) im good working
condition must be used to monitor cubicle opening.

b. The access cover in one of the four cells must have one end
raised V1 in. to provide additional air flow through the

opening.

c. A gas mask or Comfo mask and "C" zone clothing must be worn.
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d. The area arcund the cubicle must be roped off as a potential
contamination zone, and blotter paper must be placed on the
floor, The zone must be maintained until the operation is
complete and the area is cleared for routine access.

7. 1If difficulty is encountered with the conveyor, contact the Bldg. 3047
superviscr.
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RADIOACTIVE SOLID WASTE HANDLING AND DISPOSAL

All solid radiocactive waste except transuranium solid waste will be
packaged and handled according to No. 5.), "Disposal of Solid Radio-
active Wastes," of the Procedures and Practices for Radiation Pro-
tection, Health Physics Manual. Low-level waste may be placed in
plastic—lined hot cans for transfer to a yellow Dumpster or, by
special request, may be sent directly to the Burial Ground (see Hot
Can Handling Procedure).

The manipulator cell supervisor shall be consulted concerning the decon-
tamination, packaging, cask procurement, cask loading, and cask removal
operations.

Form UCN-2822, Request for Transfer of Contaminated Material to Burial
Ground, shall accompany all shielded cask or special transfers to the
Burial Ground from Bldg. 3047. A Radiation Work Permit, Form UCN-2779,
shall be executed as required (see Procedures and Practices for Radiation
Protection, Health Physics Manual, No. 3.2).

Five tvpes of shielded transfer casks are available for use in Bldg. 3047
to transport high-level and intermediate-~level beta and gamma waste to
the Burial Ground. One type of shielded cask (two available) is a
shielded Dumpster with approximate inside dimensions as follows:

23 by 68 in. at bottom

44 by 68 in. at top

28 in. at back

32 in. at front} height

30 ft3 approximate volume

The material of construction is steel and the shielding is 1-in.-thick
lead. Arrangements for the cask may be made through the Burial Ground
foreman, telephone 3-6356.

The second type of shielded cask (two available) is a shielded Dumpster
with approximate inside dimensions as follows:

20 by 38 din. at bottom

37 by 38 in. at top

24 in. at back .

16 in. at front} height

10 ft3 approximate volume

The material of construction 1s stainless steel and the shielding is
4 in. of lead. One of the casks is stored in Bldg. 3029, and the
other is stored at the Fission Products Development T.aboratory.

The third cask accommodates a one~gallon can and is designed for top or
bottom loading and for bottom discharge. The shielding is 4-in.-thick
lead. Camns may be introduced and removed from conveyor cubicles A or B
with the cask. After the cask is loaded and the drawer is locked in
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the closed poesition, it shall be enclosed in two or more layers of
heavy plastic sheet and placed in a metal tray for transfer to the
Burial Ground. The cask must be secured on the transport wvehicle to
prevent lateral or vertical movement.

The fourth type of shielded cask is the Pierce cask. It is designed
for top loading and is emptied by tilting to an inverted position and
allowing the waste packages to slide out., The shielding is 8-in.~-thick
lead, and the cavity size is 12 ivn. diam by 24 in., high. The weight

of the cask is 10,000 1b.

The fifth typs of cask is the Schaich cask. It is designed primarily
for transporting radicactive waste and materials from the Isotopes
Area to the Fission Products Development Laboratory. The shielding

is 6~-in.~thick lead, and the cavity size is 12 in. diam by 18 in. high.

All transurauium scolid waste will be packaged and handled according
to the "Interim Procedure for Storage of Transuranium Solid Waste,"
No. A~9 in the Procedures and Practices for Radiation Protection,
Health Physics Manual.
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HOT CAN HANDLING PROCEDURE
Cans reading <200 mR/hr will be placed in the shielded Dumpster
at the ecast end of the Isotopes Area by operating personnel.

Place radiation tags or signs on cans in use reading >6 mR/hr.

Cans reading >200 mR/hr must be handled on a special pickup basis
(call Burial Ground, 3-£356, to arrange for special pickup).

Use only "Approved for Use" tagged empties equipped with a plastic
bag liner.

The Zoning Procedure is always in effect.

Personnel in Bldg. 3047 are responsible for the following:

. Taping the bags closed

Monitoring and tagging all cans

Taping covers on all cans for Burial Ground pickup
Placing cans in proper location for pickup

[a TR T w A}
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MANIPULATOR CHANGE-OUT PROCEDURE

- Remotely decontaminate manipulator

Remotely de-tong manipulator to be removed

Spread and tape down blotter paper in front of cell
Drape plastic sheet down the front face of cell
Rope off operating area

NOTE: When extremely hazardous contamination is suspected, an
announcement should be made over the PA system, and the
building should be put into containment condition,

Obtain Radiation Work Permit.
Minimum protective clothing requirements are:

Coveralls
Shoe covers
Gloves
Assault mask
Cap

Millwright will proceed with normal manipulator remeval procedure,
which includes bagging in plastic as it is removed. Health Physics
representative will be in attendance continually during manipulator
removal.

After removal, radiation permitting, a smear sghould be taken on the
slave end of the manipulator by carefully cutting the plastic cover-
ing and resealing after the smear is taken.

Decontamination procedure will be determined by the above smear.
After manipulator is replaced, all paper and plastic should be
picked up, and the entire operating area should be smeared and

cleaned if necessary.

1f building was put into containment for removal of manipulators,
return the building to normal conditions.
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YACUUM SURGE TANK DRAINING

The annunciator in Room 109 and vacuum pit panelboard will sound an

alarm when F~104 has a liquid level of 7 in., Acknowledge both alarms.

Shut down vacuum system by stopping vacuum pump (J-101),

Bleed off vacuum in F-104 to atmosphere by opening bleed valve at
vacuum pit panelboard.

Open HCV-104,
Open steam to J-108 (steam jet) (HS~-108).

Allow jet to run until TI-108 indicates that F-104 is empty. Turn
off steam,

Close HCV-104.

F-104 should be rinsed with Hy0 each time it becomes necessary to
enpty tank under normal operations.

To rinse F~104, start vacuum system and add H,0 through bleed valve
at panelboard until the level alarm sounds.

Repeat steps 2 through 7.
Start vacuum pump.,

Reset all alarms.
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VACUUM SEAL WATER TANK DRAINING
Shut down vacuum system by stopping vacuum pump (J-101).
Open HCV~-105.
Turn on steam to J-108,

Continue jetting until TI-108 indicates that F-105 is empty.
NOTE: Low-level alarm will sound.

Close HS-~108,
Close HCV-105.

Add H,0 to F-105 through valve at panelboard until level alarm on
F-195 is in normal condition.

Start J-101.

Reset all alarms.
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VACUUM PIT ENTRY

A Health Physics surveyor should be in attendance at all times when
entry into the vacuum pit becomes necessary.

If at all possible, the vacuum system should be shut down, and F~105
and F-104 should be rinsed as per Vacuum Surge Tank Draining Procedure.

Set up contamination zone around access port.

Pull manhole cover from vacuum pit access port.

Have Health Physics survey carefully from top of port.

Health Physics surveyor will survey and spot-smear vacuum pit; this

survey and smear procedure will determine protective clothing to be
worn.
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HOT OFF-GAS AND CELL VENTILATION SUMP JET OPERATION

Description

Two sumps are located iInside cell D to drain the hot off-gas and cell
ventilation ducts. Each sump has a separate steam jet syphon which
empties into a l0-gal stainless steel discharge tank. The process valves
in the system are remotely operated bellows-sealed valves. The controls
are located on the operating face of cell D.

High-level pressure switches for each sump are located on the face of
cell D, and the alarm is connected to the Edwards Annunciator Panel
in the cell operating area.

When the alarm is activated, acknowledge the audible alarm and proceed
with the following operations:

1. Cell Ventilation Sump

Close valves 1 and 5

Open valve 2

Open valve 4

Open manual steam valve labeled STEAM TO CELL VENTILATION SUMP
JET

e. Allow steam to flow for "l min after alarm light goes off

f. Close manual steam valve

g. Close valve 4

h. Close valve 2

i. Open valves 1 and 5; observe flow from tank to drain

[a P o I o Al 1}

2. Hot 0ff-Gas Sump

Close valves 1 and 5

Open valve 2

Open valve 3

Open manual steam valve labeled STEAM TO H.0.G. SUMP JET
Allow steam to flow for ~l min after alarm light goes off
Close manual steam valve

Close valve 3

Close valve 2

Open valves 1 and 5; observe flow from tank to drain

-
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VACUUM PIT PANELBOARD

Acknowledge alarm at Edwards Annunciator and then at vacuum pit
panelboard.

The following items could cause alarm:

a.

Surge Tank High Level

Correction — contact one of the persons mentioned in 3. for
instructions.

Vacuum Pit Sump High Level

Correction — open HS-101 vacuum sump drain valve. Open HS5-108
steam to jet valve. Allow steam jet to operate until temperature
indicator on TI-108 shows a rise in tewperature. Close HS-101
and HS-108.

TA-101, TA-108, TA-101A, TA-103, and TA-105

Correction — check Wheelco Controllers and note which is causing
alarm.

TA-101 Vacuum Pump South Bearing Case Temperature -~ contact one
of the persons mentioned in 3. for imstructions.

TA-108 Jet Discharge Temperature - check HS-108 (steam to jet)
valve to make sure that it is closed.

TA-101A Not operating

TA-103 C~-103 Heat Exchanger H,0 Discharge Temperature =~ increase
flow through cooling H,0 rotometer by opening manual valve
located just behind rotometer.

TA-105 Seal H,0 Temperature - increase flow through cooling

H,0 rotometer by opening manual valve located just
behind rotometer.

Seal H,0 Tank (F-105) Low Level

Correction — add H,0 to F-105 by manual valve located behind
panelboard until alarm returns to normal condition.

Seal H,0 Tank (F-105) High Level

Correction — open HS-105 valve, open HS-108, and allow jet to
operate until alarm returns to normal.

For further information contact:

W. G. Tatum Lenoir City 986-8649
E. E. Pierce Kingston 376-6316
E. E. Beauchamp Oak Ridge 4837088
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CONTAINMENT PROCEDURE

In the event the building should be in containment, designated lights
at each entrance to the containment area will be flashing, and an
intermittent. sounding horn can be heard in each stairwell and also

in the operating area. Push horn reset button in center stairwell

to silence horn. Lights will continue to flash.

Call Health Physics.

Check radiation monitor panel in southeast stairwell to see if

containment was caused by a radiation incident.

NCTE: Tt takes two air monitors alarming simultaneously to cause
building to go into containment.

If radiation has caused building to go into containment, have Health
Physics "dress out" in appropriate protective clothing and enter
the contailnment area to survey the situation.

After survey has been completed, contact one of the persons listed
in 10. for further instructions.

If radiation did not cause the building to go into containment,
enter operating area and press Alarm Reset button on Air System
Control Panel and on Edwards Amnunciator. This will stop all
horns. Flaghing lights will continue to operate until Alr System
is reset and bullding is back in normal condition.

If power failure caused containment, follow Power Failure Correction
Procedure in 3ldg. 3047 Procedure Manual.

Check pressure differential between cells and operating area. A
differential of -0.25 water gage will cause building to go into
containment. Note which cell or cells caused containment and
contact one of the persons listed in 10,

To reset containment and return building to normal condition after
the cause has been corrected, do the following:

a. Press '"Reset" button on Air System Control Panel.
b. Start AJ-106 at Motor Control Center in Room 102. AJ-102A
should be running.

For further information contact:
W. G. Tatum Lenoir City 9868649

E. E. Piexrce Kingston 376-6316
E. E. Beauchamp Oak Ridge 483-7088
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PLANT EVACUATION PROCEDURE

Immediately upon hearing the Plant Evacuation signal, the following
operations will be performed:

1.

Shut down all operations possible. Turn out lights in laboratories
and offices.

The searchers will search their assigned areas, alerting and
evacuating all personnel.

Evacuation route follows Isotope Circle to 5th Street to Central
Avenue to East Portal.

After making a search of the building, the searchers will report to
the building warden at the southeast stairwell, first floor.
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SAFETY REGULATIONS

Protective Clothing and Eguipment

Protective Clothing

The normal minimum protective clothing required for work in the
laboratories and cell areas of Bldg. 3047 consists of the followlng:
(a) safety glasses, (b) khaki clothing, lab coat, and (c) safety
shoes. Such iltems as coveralls, gloves, caps, jackets, etc. are
provided for wear as needed.

Clothing should fit properly. Loose clothing can get snagged on
equipment, clothing legs that are too long can lead to falls, or
clothing that is too tight can cause discomfort and loss of effi-
ciency. Clothing marked “contamination' cannot be worn outside
regulated zone areas except when traveling in a properly marked
vehicle.

Gas Masks

Three types of gas masks are available for use in Bldg. 3047:

(a) standard assault mask, (b) full-vision mask, and {(c) air-supplied
respirator. GCas masks are used in areas where airborne contamination
or vapor hazards exist or can be expected to occur. These areas are
designated by supervision as they occur, and a gas!mask must be worn.
Certain areas are permanent gas mask areas. Cas masks are used once
and then sent for cleaning. They should be placed iIn plastic bags
and delivered to the Health Physics office after use, not left lying
around. Eye glasses cannot be worn with either the assault mask or
the full-vision mask.

A supply of gas masks is kept on hand for normal use. The gas masks
in the Emergency Cabinet are for emergency use. If it is necessary

to use masks from these cabinets because of short supply, supervision
should note this and replace the masks as soon as possible. The masks
in the Emergency Cabinet are not to be removed without permission of
the building supervisor, except in emergencies.

Alr-Line Suit

The air-line suit is used for protection from contamination and for
some chemical work. It consists of three sections: (a) air-line
vest, (b) plastic top and helmet, and (c) plastic trousevrs. The
vest is worn under the top and an air-line is connected to a quick~-
connect fitting on the vest. A headband with air-line attached
fits around the forehead, and two air lines extend into the legs

of the suit. Compressed alr at 25 psi is supplied toc the suit.

A drawstring in the top part of the sult allows it to be tight-
ened just below the waist, and-air 1s exhausted at this point.
Normally, not more than 50 ft of air line i1s used between the air
supply and the sult; permission to use more must be obtained from
building. supervisions
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When working in an air-line suit, an operator must be observed
constantly. The observer gives assistance to the cperator putting
on or removing the suit and observes while the work is being done.
He keeps the air line straight, provides tools and eguipment,

and must be ready to give emergency assistance if required.

Situations which require ajr-line suits include decontamination
in calls, handling of large amounts of acid, and removal of con-
taninated equipiwent from cells.

Air-line suits are checked for damage when they are brought into
the building. They should also be inspected by the observer before
use.

No more than two air lines should be used at one station at the
normal alr pressure setting.

Face Shield

Plastic face shields are to be worn while pouring or mixing chemi-
cals. These shields are not designed as protection from impact,
but are to prevent harmful chemicals or particles from coming in
contact with the face.

Face shields should be cleanad before and after use and should be
kept off the work tables, Face shields lying around are likely
to pick up harmful chemicals,

Safety Glasses

It is a building regulation that safety glasses or their equivalent
be worn at all times by personmnel working in the building.

There is a certain resistance on the part of some personmel to the
wearing of safety glasses. Like all other items in this group,
safety glasses are intended for the protection of the Individual.
Fveryone should be aware of the obvious need for eye protection;
however, if a person cannot accept logical explanations of this
need, two statements cover the wearing of safety glasses:

a. Common sense suggests them, and
b. Regulations require them.

Failure to wear safety glasses 1s cause for disciplinary actiom.

Any person who breaks, misplaces, contaminates, or otherwise renders
his safety glasses unusable should report this immediately to super-
vision. ZLaboratory goggles may be worn while safety glasses are
being replaced.



Hard Hat

At certain times areas in the building may be designated as "hard
hat' zones. These areas are posted with appropriate signs, and
wearing of hard hats is required at all times, Even temporary
entry inte a "hard hat" zone requires a hard hat. Hard hats are
kept on hand as parit of the building protective equipment.

Safety Shoes

Safety shoes are supplied to all personnel and should be worn
while working in the building.

Safety Belt and Line

Safety belts and harnesses are used mostly for work at the top of

a cell, When a worker is in a cell with a safety line, an observer
is required. Also, the safety line must be secured at the top of
the cell. For work on the top of a cell, the line must be secured
with the minimum length of line which allows the necessary freedom
of movement. If a safety belt is used with a plastic air-line suit,
it should be worn under the suit so that the belt cannot restrict
the air line.

A safety line should be of minimum length and in no case should it
be long enough to allow a man to fall more than his own height.

This rule~of-thumb is based more on the body's ability (or lack of
it) to stand shock than on the strength of the safety belt or line.

"Sash cord" is not used for safety lines.

Summary: The use of safety squipment is the responsibility of each
individual for his own protection. However, since the safety of all
employees iz of divect concern to supervision, the supervisor must
make sure that the proper use of safety equipment is knoyn and adhered
to by all his personnel. ‘

Handling and Storing of Chemicals and Egquipment

All materials weighing over 50 1b will be handled by two or more
men or by the crame. The weight limit is 50 1b per man.

Loading areas will be chained off when equipment or chemicals are
being lifted with the crane,

Gas cylinders will be handled according to standard procedure and
all empties will be tagged and placed in the EMPTY racks.

Carboys will be handled by carboy lifters and drum holders will be
flushed and tagged after emptying.

Acid bottles will be carried in approved containers and all empties
will be cleaned immediately after emptying.
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All empty chemical containers shall be removed from the building
and stored in proper places as soon as possible.

All solvents will be contained in approved vessels and stored inside
approved solvent storage cabinets.

Safety showers, fire fighting equipment, aisles, and exits shall
be kept clear of all materials.

Flammable material will not be stored under or above any stairwell,

Mechanical and Electrical Equipment

No mechaaical equipment, i.e., c¢ranes, pumps, agitators, etc. will
be operated until the operator personally clears the immediate area
of personnel.

Main electrical switches will be locked out and tagged whenever
work is necessary on electrical equipment.

Danger tags will not be removed from equipment by anyone except
the person who originally placed them on the equipment.

When not in use, the crane hook will always be left at least 7 ft
above the floor or within a roped-off area.

Fire Fighting and Emergency Equipment

Cell personnel shall acquaint themselves with the operation and
location of all fire fighting and other emergency equipment,

All personnel shall acquaint themselves with the operatiom and
location of all safety showers.

All personnel shall acquaint themselves with the operation and
location of assault masks and air-line suits.

Safety and Housekeeping

Since good housekeeping is conducive to safety, the building supervisor
is responsible for keeping the building in an orderly fashion at all
times.

The building supervisor, or his designated representative, shall tour
the building each working day looking for possible hazards, equipment
needing repair, or improvements that could be made.
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OPERATING PROCEDURE
ALPHA LABORATORY ~ ROOM 211

This procedure describes the operation of the following Room 211 systems:

Containment

Heat sensor

Liguid level probe {glove box floor)
Glove box exhaust

Glove box atmesphere

Glove box staadby

Bag in = Bag out

Glove or bag change

Emergency assistance switch

¢ a e
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A recirculating air handling system provides filtered makeup air to
Rooms 110, 211, and 212. Air is recirculated from Rooms 110 and 212
through a bank of four HEPA and four roughing filters from each room.
Air from this system is routed to Room 211 but not recirculated from
Room 211.

Exbaust ailr from Room 211 passes through a 20 x 16 x 2 in., FG-25 fil-~
ter (ORNL Stores No. 07-642-7796) to the Isotopes Area Cell Ventila-
tion System. The pressure drop across the filter is measured on a
0-4-in. water magnehelic gage mounted on the exhaust duct. The exhaust
filter shall be changed when the pressure drop exceeds 3 in. water gage
or when the room negative pressure drops below -0.3 in. water gage. A
magnehelic gage to measure exhaust air flow is also mounted on the ex-
haust duct, and a chart is located on a nearby wall surface., A flow
in excess of 1000 cfm should be maintained. A damper in the exhaust
duct may be adjusted to maintain the required operating conditions.

Daily readings shall be recorded on the Room 211 Operating Checklist
(see page 70).

A photohelic gage with adjustable set points measures the Room 211
pressure, When the room negative pressure drops from ~0.3 in. water
gage (normal operating pressure) to the low set point -0.15 in. water
gage, an alarm is activated after a 10-sec delay. The delay permits
personnel entrance and exit from the room without sounding the alarm.
A by-pass switch inactivates the alarm when it is necessary to intro-
duce or remove equipment from the room. An on-off switch for the
recirculating air system is located in the same instrument panel.

The following settings should be maintained for normal operating conditions:

Power switch on

Selector switch to normal
Photohelic low set point at -0.15
Alr recirculating system on

s &

»

£~
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Heat Sensors

Each of the three process glove boxes in Room 211 is equipped with a
neat sensor that is set to sound an alarm if the inside temperature
reaches 140°F. The sensors are connected to the Bldg. 3047 dual alarm
panels and may be heard in Rooms 109, 211, and the central stairwell,
Fach sensor is identified on a panel with lights, bell, and acknowledge
button; and the panel is located on the west wall of Room 211.

A test of each unit shall be conducted quarterly with a heat source or
by shoriing the circuit ai the detection unit. A record of each test
shall be maintained on the current checklist for Room 211.

Liguid Level Probe

Each of the three process glove boxes in Room 211 is equipped with an
electrical probe t»n detect a buildup of water in the boxes that may occur
from a leak in the cooling water or process water systems. The probes are
connected in parallel with the heat sensors; when an alarm is activated,

a check must be made to determine which system is dnvolved. A visual
inspection inside the box or touching the outside surface of the box
should give an immediate indication of the cause for an alarm.

A test of each probe unit shall be conducted quarterly with a wet wipe

or towel. A record of each test shall be maintained on the current
checklist for Room 211.

Glove Box Exhaust

Fach of the thiee glove hoxes in Room 211 is connected to the Isotopes
Ares hot off-gas s3 The hot of7-gas headev Is routed through
Room 212 and is qu1uned with a control valve that is operated with a
recorder—controllexr. A relief valve in the header limits the header
negative pressure to -5 in. water gage. The control valve and relief
valve are located on the west wall of Room 212.

The hot off-gas header in Room 211 is eqguipped with two 50~cfm testable
HEPA filters in parallel.

Maxitrol valves couirol the exhaust from each of the threse glove boxes
and the access glove box tw a negative pressure of -0.5 to 1.5 im.

water gage with a normal purge flow of air or argon at approximately
1.0 cfm.

A photohelic controller with high and low set points turns off the normal
purge flow if the g]ove box negative pressure passes fthe low set point
(-0.5 in. water gage) and turns on a high purge flow (approximately

6 cfm) if the pressure increases past the high (-1.5 in. water gage)

set point.
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To prevent exceasive positive or negative pressure in the glove boxes
from sources other than the exhaust system, a Pyrex vessel is connected
to each box to provide positive relief at 1 in. water gage positive pres-
sure and 5 in. water gage negative pressure,

The following information shall be recorded on a daily checklist:

Off~gas header pressure (Room 212)
0ff-gas controller setting {Room 212)
Glove box pressure (4 ea) (Room 211)
Photohelic set points (3 ea) {(Room 211)
Purge gas {air or argon) flow

Transfer chamber pressure

Glove Box Atmosphere

The three process glove boxes are designed for air or argon atmosphere.
Air or argon is selected manually and flows through the purge system
mentioned in the glove box exhaust description. The air or argon flow
passes through solonoid valves and rotameters for both low and high flow
to each box. A photohelic unit with adjustable set points controls both
the purge (low flow) and high flow to each glove box.

Readings for this system are recorded under the glove box exhaust listing.
The access glove box is an air atmosphere box and is not used for processing
operations. The negative pressure is controlled with a Maxitrol valve to

approximately 1 in. water gage. Inlet air to the box flows through a
50 in.? filter with changeable cartridge.

Glove Box_ Standby

The following opasrations are to be performed when glove boxes are to be
left unattended overnight, onimeskends, or for indefinite periods of time:

1. Metal ports in process glove boxes shall have metal port bungs instaliled
from inside each box. Plastic ports ghall have metal covers installed
from outside the box.

2. For periods of time exceeding five days, gloves hanging on the
outside of the ports shall be enclosed in a plastic bag sealed to
the glove port.

3. Gloves shall be monitored for radiation contamination by probe and/or
smear before use after being unattended overnight, on weekends, or
for indefinite periods of time.

4. Gloves shall be changed on a monthly basis in glove boxes known to
contain high-level gquantities of curium-244 contamination.

Record on Room 211 checklist standby time (date start and date end) and
glove changes.
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Bau Qut - Bag In

The following operations shall be performed during the bagging out and
bagging in of materials in the access glove box:

Bag Out
1. Place a piece of blotter paper on the floor.

2. Wear "C" zone clothing, shoe covers, rubber gloves, and a gas mask
during the entire operation.

3. Place an alpha survey meter with an air filter attachment as near to
the operation as possible., This instrument will detect airborne
particles and will provide a survey meter to check hands, clothing,
ete. during and after the bagging operation.

4. 211 bag-out operations shall be a two~man job,

5. Examine bag carefully before bagging operation to be sure there are
no leaks.

6. Place material in bag and work to bottom of bag. Arrange bag carefully
on heat sealer to remove wrinkles. Close heat sealer jaws and apply
heat. Sealed area should have a clear appearance when seal is effective.
Carefully cut through center of seal to remove bagged material and leave
a sealed bag on the port.

7. Place bagged material in a metal container for transport or temporary
storage.

8. Survey all materials involved in the bagging operation and clean if
necessary to clear area for normal operation.

Bag In

1. Items 1, 2, and 3 under Bag Out shall apply.

2. Except in upnusual circumstances a bag-in operation may be performed
by one man.

3. The preferred method of bagging material in a glove box is to place
the material in the existing bag and install a new bag over the existing
bag. Release existing bag to inside of box (see Bag Change procedure).

4. A plastic bag shall be taped under the port and opened enough to trap
any radioactive particles that may be dropped during the bag change
operation.

5. Survey all materials involved in the bagging operation and clean if
necessary to clear area for normal operation.
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Glove or Bag Chance

The following procedure shall be followed during glove or bag changes
in the Room 211 glowe boxes:

1. Tape a plastic bag under the bag or glove port and open enough to
trap any radioactive material that may be released durivg the change
operation.

2. Place blotter paper on the floor under the port.

3. Wear '"C" zone clothing, shoe covers, rubber gloves, and an assault
mask during the change operation.

4, Place an alpha survey meter with an air filter attachment as near to
the port location as possible. This instrument will detect airborne
particles and will provide a survey meter to check hands, clothing,
ete. during and after the change operation,

5. The change operation should be done slowly and carefully.

6. Remove inner clamp. Be sure an "0" ripng is installed in the front
port groove. Remove back "0" ring and outer metal clamp.

7. Roll cuff of glove or bag toward front 0" ring.

8. Install new glove or bag and install back "0" ring and outer metal
clamp.

9. Remove old glove or bag and front "0" ring to inside of box and
install new fromt "0V ring and diuner clamp.

10. Survey all materials involved in the change operation and clean if
necessary to clear area for normal operation.

Emergency Assistance Switch

A switch is located on the bottom portion of the heat sensor panel on
the west wall of Room 211. The switch is manually operated and is
connected to the dual alarm panel in Room 109 and to an amber warning
light at the entrance door to Room 211. In the event of a contamination
incident or if assistance i1s required, the switch may be used to summon
aid. Check switch once each week and record on checklist.
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CHECKLIST
Building 3047 - Room 211

DATE

Containment

Exhaust Filter Pressure Drop - Inches Water

Exhaust Air Flow - cfm
Photohelic Alarm -~ Power Swiitch On _
Photohelic Alarm - Selector Switch to Normal

Photohelic Alarm -~ Low set Point --0.15 in. Water
Photohelic Alarm ~ Air Recirculating System On

Test Quarterly
Box A

Box B
Box C

Liquid Level Probes

Test Quarterly

Box A
Box B .
Box C )

Glove Box Exhaust

Off-Gas Header Pressure (Room 212)

0ff-Gas Controller Setting (Room 212)

Glove Box Pressure Box A (Room 211)

Glove Box Pressure Box B (Room 211)

Glove Box Pressure Box € (Room 211)

Glove Box Pressure Box Access (Room 211)

Photohelic Set Points Box A (Room 211) High = Low o
Photohelic Set Points Box B (Room 211) High Low

Photohelic Set Points Box C (Room 211) High Low

Purge Gas (Air or Argom) Flow Box A Box B Box C

Transfer Chamber Pressure

Glove Box Standby

Box A Start End Glove Changes e
Box B Start: ~ End Glove Changes
Box C Start End Glove Changes

Box Access Start End

Glove Changeé

Emergency Switch

Test

Signature
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OPERATING PROCEDURE
ROOM 212

Yacuum Furnaces

This procedure describes the operation of the three vacuum furnaces in
Room 212.

Containment

Access Glove Box Exbhaust System
Access Glove Box Atmosphere System
Heat Semnsor

Furnace Vacuum Chamber

Bag Out - Bag In

Glove or Bag Change

Glove Box Standby

Furnace Operating Procedure

a. TECD Furnace (south)

b. Brew Model 424-C (center)

¢. Sanders Brew Model 466 (nmorth)

2 5 3

°

o

D OO SN O U IS N

-

Containment

A vecirculating air handling system provides filtered make-up air to
Rooms 110, 211, and 212, Air is recirculated from Rooms 110 and 212
through a bank of four HEPA and four roughing filters from each room.
Air from this system is routed to Room 211 but is not recirculated
from Room 211.

Exhaust alr from Boom 212 passes through a 24 x 24 x 2 in. FG-25 fil-
ter (ORNL Stores No. 07-642-7811) to the Isotopes Area Cell Veantilation
System. The pressure drop across the filter is measured on a 0-4-in.
water magnehelic gage mounted on the exhaust duct. The exhaust filter
shall be changed when the pressure drop exceeds 3 in. water gage or

when the room negative pressure drops below ~0.3 in. water gage. A
magnehelic gage to measure exhaust air flow is alsc mounted on the
exhaust duct, and a chart is located on a nearby wall surface. A

flow in excess of 1000 cfm should be maintained. A damper in the ex-
haust duct may be adjusted to maintain the required operating conditions.

Daily readings shall be recorded on the Room 212 Operating Checklist
(see page 75).

A photohelic gage with adjustable set points measures the Room 212
pressure. When the room negative pressure drops from -~0.3 in. water
gage (normal operating pressure) to the low set point -0.15 in. water
gage, an alarm is activated after a 10-sec delay. The delay permits
personnel entrance and exit from the room without sounding the alarm.
A by~-pass switch inactivates the alarm when it is necessary to intro-
duce or remove equipment from the room through the hatch or doorway.
An on-off switch for the recirculating air system is located in the
same instrument panel.
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The following settings should be waintained for normal operating conditions:

Power switch on

. Selector switch to normal
Photohelic low set point at -0.15
. Air recirculating svstem on

N

Record settings on checklist.

Access Glove Box Exhaust System

The glove boxes are located above the furnace vacuum chambers and are
equipped with filtered exhaust lines connected to the hot off-gas manifold
on the west wall of Room 212. A control valve that is operated with a
recorder-controller regulates the hot off-gas pressure, and a relief valve
in the header limits the header negative pressure to ~4.5 in. water gage.

Exhaust lines from each access glove box are controlled by Type 210-EZ
Maxitrol valves set at ~0.5 to 1.0 in. water gage. Each exhaust line
contains access ports for DOP testing, and the filters are 50 cfm units
(ORNL Stores 07-645-5012).

A Pyrex glass vessel is connected to each box through a line filter and
is designed to relieve excessive pressure in the boxes at -5 in. and

+1 in. water gage.

The pressure on each box shall be recorded on the daily checklist.

Access Glove Box Atmosphere System

Argon is introduced fto the access glove boxes through line filters, and
the flow is controlled by photohelic units with high- and low-flow set

points. The set points control the flow-through solonoid valves and a

flowmeter at a rate of ~1 cfm normal flow., The Maxitrol control valves
maintain a constant negative pressure in the enclosures.

Record flow and photohelic settings for each box on checklist.

Heat Sensor
A heat detector is mounted in the top of each access glove box and is
connected to a local alarm and to the Bldg. 3047 alarm system in Room 109

and the central stairway.

The unit shall be tested quarterly and recorded on the checklist.
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Furnace Yacuum Chamber

To prepare furnace chamber and glove box for loading operation, the
following sequence shall be followed:

1. If argon atmosphere is required, pump chamber down to ~150 microns
and backfill with argon (use Starting Procedure for appropriate
vacuum furnace).

2. Repeat Item No. 1.

3. Bag specimen into access glove box.

4, Purge glove box for 15 min with argon.

5. Open furnace chamber and place specimen inside. Specimen should
rest firmly on hearth plate and have adequate clearance fvom the
heating element. Reassemble furnace components and install vacuum
cover. DBe sure viewing port for optical pyrometer reading is clear.

Bag Out - Bag In

Bag Out

1. Place blotter paper on the floor.

2. Wear "C" zone clothing, shoe covers, rubber gloves, and a gas mask
during the bagging operation,

3. Place an alpha survey meter with an air filter attachment as near
to the operation as possible. This instrument will detect airborme
particles and will provide a survey meter to check hands, clothing,
etc., during and after the bagging operation.

4. All bag-out operatisns shall be a two-man job.

5. Examine bag carefully before bagging operation to be sure there are
no leaks.

6. Place material in bag and work carefully to bottom of bag. Remove
as much trapped air from the bag as possible. Twist the bag tightly
and tape a section approximately 6 in. long. Cut through the approxi~
mate center of the 6-in. taped section and tape a small plastic bag
over each cut end.

7. Place bagged materiasl in a metal container for transport or temporary
storage.

8. Survey all materials involved in the bagging operation and clean if

nacessary to clear area for normal operation.
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In

Items 1, 2, and 3 under Bag Out shall apply.

Except in unusual circumstances a bag-in operation may be performed
by one man.

The preferred method of bagging material in a glove box is to place
the material in the existing bag and install a new bag over the
existing bag. Release existing bag to inside of box (see Bag Change
Procedure).

A plastic bag shall be taped under the port and opened enough to
trap any radioactive particles that may be dropped during the

bag change operation.

Survey all materials involved in the bagging operation and clean if

necessary to clear area for normal operation.

Glove or Bag Change

following procedure shall be followed during glove or bag changes:
Tape a plastic bag under the bag or glove port and open enocugh to
trap any radiocactive material that wmay be released during the change
opexration.

Place blotter paper on the floor under the port.

Wear "C" zone clothing, shoe covers, rubbev gloves, and an assault
mask during the change operation.

Place an alpha survey meter with an air filter attachment as near to
the port location as possible. This instrument will detect airborne
particles and will provide a survey meter to check hands, clothing,
etc. during and after the change operation.

The change operation should be done slowly and carefully.

Remove inner clamp. Be sure an "0" ring is installed in the front
port groove. Remove back "0" ring and outer metal clamp.

Roll cuff of glove or bag toward front "O" ring.

Install new glove or bag and inmstall back '"0O" ring and outer metal
clamp.

Remove old glove or bag and front "0" ring to inside of box and
install front "0" ring and inner clamp on new glove or bag.

Survey all materials involved in the change operation and clean if
nacessary to clear area for normal operation.
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Glove Box Standby

The following operations are to be performed when glove boxes are to be

left unattended overnight, weekends, and for indefinite periods of time:

1. Metal and plastic ports shall have metal covers installed from outside
the box.

2. TFor periods of time exceeding five days, gloves hanging on the cutside
of the ports shall be enclosed in a plastic bag sealed to the glove
port.

3. Gloves shall be monitored for radiation contamination by probe and/or
smear before use after being unattended overnight, on weekends, or
for indefinite periods of time.

4., Gloves shall be changed on a monthly basis in glove boxes known to
contain high-level quantities of curium~244 contamination.

5. Record on Room 211 checklist standby time (date start and date end)
and glove changes.
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CHECKLIST
Buildina 3047 - Room 212

DATE

CONTATINMENT

Exhaust filter pressure drop ~ inches water

Exhaust air flow - cfm

Photohelic alarm - power switch ON
-~ selector switch to N
- low set point -0.15in. H,0
~ air recirculating system ON

HEAT SENSORS AND EMERGENCY SWITCH

Test quarterly
TECO Furnace Box Pressure
424-C Brew Furnace )
466 {Sanders) Brew Furnace

ACCESS BOX EXHAUST

Of f-gas header pressure

0ff-gas controller setting

TECO Furunace Box Pressure

424~C Brew Furnace

466 (Sanders) Brew Furnace _

Photohelic Set Points (TECO)
(424-C)
(466)

Purge gas - on during transfers only _

GLOVE CHANGE

TECO _
424-C -
466

e e T e A - i = ST b e

STANDBY

TECO
424-C -
466

Signature
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OPERATING PROCEDURE
ALPHA CUBICLE ~ ROOM 110

This procedure describes the operation of the following Room 110 systems:

»

»

» . °

O O NG N

°

10.

Containment

Cubicle description
Cubicle exhaust system
Cubicle atmosphere system
Vacuunm air lock

Access glove box

Heat sensors

Liquid level alarm

Bag In - Bag Out

Glove or bag change

Glove box standby
Emergency assistance switch

Containment

See Building Containment - System 1, page 11.

Recirculating Air System - See page 11.

Room 110 operates under continuous containment conditions (-~0.3 in.
water gage). A control panel is located on the south wall of Room 110
and is equipped with the following:

» ®

W=
L] L]

-

Panel on~off switch with inddicator light

Start-stop switch for the recirculating fan

Three position switch - Normal, By pass, and Fan off

Photohelic gage with high and low set points

A l5=-sec delay switch inside the panel to permit momentary drop
during personnel entry and exit

Under normal operating conditions the panel should be set as follows:

1.

2'

Panel switch on.

Photohelic gage set at a low of ~0.15 din. and a high of -0.4 in. (The
black pointer should indicate v~0.3 in. - adjust cell ventilation
damper in NW corner of room if necessary).

The three position switch should be on normal. (If the room pressure
exceeds the low set point for longer than 15 sec, the recirculating fan
will turn off and an alarm will sound.) Usual causes include low cell
ventilation (plugged filter or fan failure) or copen docor to Room 110.
Corrective measures must be taken immediately. ¥Fan must be started
manually. A planned entry of greater than 15 sec duration can be han-
dled by turning the three position switch to by pass. CAUTION - Return
switch to normal when entry is complete.
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Cubicie Description

See Description of Manipulator Cubicle (Room 110), page 5 and Fig. A-5,
Appendix A.

Cubicle Exhaust System

The cubicle exhaust system is routed to the Isotopes Area hot off-gas
system through two sets of high~efficiency filters. FEach set consists
of dual filters (50 cfm) that will permit filter changing with the
system on stream. Filters shall be changed when the pressure drop
across the filters exceeds 3 in. water gage. One set of filters is
located in the upper portion of the rear wall of the cubicle. The
second set of filters is in the southwest corner of Room 110.

A Foxboro controller on the Cubicle Instrument Panel regulates a control
valve in the cubicle exhaust system. The controller has an adjustable set
point from 0 to -2 in. water gage and should be regulated to operate at
approximately -l in. water gage on the cell pressure gage on the instru-
ment panel.

In addition to a relief valve in the hot off-gas system, a Pyrex vessel

is connected to the cubicle to relijeve the internal pressure at +1.0 in.
water gage and -5 in. water gage.

Cubicle Atmosphere System

Valves to select the cubicle atmosphere (air or argon) are located
ingide the instrument panel,

An inlet gas flow throttling valve is located on the instrument panel to
select the desired gas flow.

Automatic controls on the cubicle exhaust system interrupt the gas flow

when the cubicle pressure drops below the set point. The flow resumes
when the cubicle pressure returns to normal.

Vacuum Air Lock

Description

Materials may be introduced to the shielded cubicle through a vacuum

air lock located in the south wall of the cubicle. Access to the air
lock is through the access glove box. 1Identical closures for the air
lock are operated with a ratchet wrench on the large nut on the threaded
shaft.
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Vacuum and atmosphiere controls for the air lock are located on the
north wall of the cubicle. After closing both access doors to the air
lock, evacuate to approximately =20 in. Hg, close the vacuum valve,
and observe vacuum gage for 2-4 min to check for leaks., When no leaks
are detected, evacuate to »>~29 in. Hg on gage, then turn off vacuum
and introduce argon. Repeat 2 or 3 times if low oxygen content is
desired. The air lock may also be vented to air. The live to the air
lock and the vent line are equipped with high~efficiency line filters.

Operating Procedure

1. Close both air lock doors.
2. Turn on vacuum pump as follows:

Open two valves from vacuum pump discharge to H.D.G.
Open valve from vacuum pump to vacuum header

Close valve from vacuum header to H.0.G.

Turn on vacuum pump

3. Open vacuum valve (N side of cell) slowly to ~20 in. Hg on gage.
Observe glass vessel connected to cubicle for change of pressure
(reduced pressure indicates leak from air lock to cubicle).

4, Open vacuum valve to obtain maximum negative pressure (>-29 in.
Hg). Close vacuum valve to pump. Observe gage 2 min for indi-

cation of leak.

5. Open argoen header valve to vacuum transfer chamber and regulate
flow meter to 20 scfh until gage pressure reads 0,

6. Close argon and repeat evacuation and argon addition 2-3 times.

Access Glove Box

The sccess glove bezx ls located on the south side of the alpha cubicle
and permits accezss to the cubicle through the vacuum air lock. The box
is equipped with three upper level gloves and three lower level gloves
and a 16-in. diameter bag port. The box is also equipped with a heat
sensor and a valved drain to the cubicle hot drain line.

A water—filled shield tank to cover the vacuum air lock is located in

the access glove box and is woved vertically with hydraulic cylinders.

A safety stop is placed under the shield with the lower gloves when it

is in the upper position. Caution must be exercised when the shield is
raised to avoid applying excessive pressure to the stop. Flexible tubing
is conpnected to the movable shield to permit filling and emptying from
outzide the access glove box.

Exhaust from the access glove box passes through a 50-cfm high efficiency
testable filter to the cell ventilation system. Inlet air passes through
a similar filter and a flow indicator measures the air flow through the box.
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A hydraulically operated shield tank filled with water is located in
the access glove box on the south side of the cubicle. Flexible plas-
tic lines are attached to the tank through valves to permit filling
and emptying from outside the access glove box. Before the shield is
raised, a visual examination wmust be made of the following:

. Flexible lines must be free of obstructions

Air lock door must be closed and ratchet wrench clear of shield tank
Remove all materials from top of shield tank

. Bag and gloves must be free of top of shield tank

Check tank water level (tygon tube - west end of access glove box)

Shield tank may be raised or lowered as follows:

1. Set nydraulic pump valve to down position

2. Turn pump on

3. Turn valve slowly to up position - observe shield tank movement and
regulate valve for slow steady rise

4, When tank rises above the movable supporvi, turn valve halfway between
up and down to stop movement

CAUTION DO NOT RAISE SHIELD TANK TO LIMIT OF HYDRAULIC RAMS

5. Using lower glove, place support against stop under the shield tank.
The stop will hold the tank im the up position.

6. Turn off vacuum pump

To Lower

1. Turn on hydraulic pump

2, Raise shield tank slightly to clear support

3. Using lower glove, move support from undermeath the shield tank

4, Move pump valve to down position. Tank will go down to the rest
position

5. Turn off pump

6. Examine water lines to tank for leaks

Heat Sensors

The alpha cubicle and access glove box are equipped with heat sensors
set to alarm at 140°F. The alarm sounds in Room 110 and is also con-
nected to the Bldg. 3047 alarm system.

Each heat sensor shall bhe tested quarterly with a heat source or by
short-circuiting the contacts outside the cubicle or glove box.



Liguid Level Alarm

A low-voltage probe is installed approximately 1 in. above the floor of
the alpha cubicle to sound an alarm in the event of water leaking into
the cubicle. The alarm is connected to the heat sensor alarm system to
sound in Room 110 and through the Bldg. 3047 alarm system.

Bag Qut - Bag In

The following operations shall be performed during the bagging out and
bagging in of materials in the access glove box:

Bag_out
1. Place a piece of blotter paper on the floor.

2. Wear "C" zone clothing, shoe covers, rubber gloves, and a gas mask
during the entire operation.

3. Place an alpha survey meter with an air filter attachment as near to
the operation as possible. This instrument will detect airborme
particles and will provide a survey meter to check hands, clothing,
etc, during and after the bagging operation.

4, All bag-out operations shall be a two-man job.

5. Examine bag carefully before bagging operation to be sure there are
no leaks.

6. Place material in bag and work to bottom of bag. Arrange bag carefully

on heat sealer to remove wrinkles. Close heat sealer jaws and apply
heat. Sealed area should have a clear appearance when seal is effec~
tive. Carefully cut through center of seal to remove bagged material
and leave a sealed bag on the port.

7. Place bagged material in a metal container for transport or temporary
storage.

8. Survey all materials involved in the bagging operation and clean if
necegsary to clear arvea for normal operation.

Bag In
1. Ttems 1, 2, and 3 under Bag Out shall apply.

2. Except in unusual circumstances a bag-in operation may be performed
by one man.

3. The preferred method of bagging material in a glove box is to place

the material in the existing bag and install a new bag over the existing
bag. Release existing bag to inside of box (see Bag Change procedure).
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A plastic bag shall be taped under the port and opened enough to trap
any radioactive particles that may be dropped during the bag change
operation.

Survey all materials involved in the bagging operation and clean if
necessary to clear arsa for mnormal operation.

Glove or Bag Change

The following procedure shall be followed during glove or bag changes
in the Room 110 facility:

1.

10.

11.

12,

Tape a plastic bag under the bag or glove port and open enough to
trap any radiocactive material that may be released during the change
operation.

Place blotter paper on the floor under the port.

Wear "C" zone clothing, shoe covers, rubber gloves, and an assault
mask during the change operation.

Place an alpha survey meter with an air filter attachment as near to
the port location as possible. This instrument will detect airborne
particles and will provide a survey meter to check hands, clothing,
etc. during and after the change operation.

The change operation should be done slowly and carefully.

Remove inner clamp. Be sure an "0" ring is insralled in the front
port groove.

Place new bag oxr glove inside old one and install inner clamp.
Remove back "0" ring and outer metal clamp.

Roll cuff of old glove or bag over front "0" ring to provide space
for the new glove to bag on the port. Check for contaminatjou.

Install new glove or bag on port. Install back "0" ring and ocuter
metal clamp.

Remove inner clamp and remove old glove or bag inside of box. Rein~
stall inner clamp and outer "0% ring.

Survey all materials involved in the change operation and clean if
necessary to clear area for normal operation.



83

Glove Box Standby

The following operations are to be performed when glove boxes are to be
left unattended overnight, on weekends, or for indefinite periods of time:

1. Metal ports in process glove boxes shall have metal port bungs in-
stalled from inside each box. Plastic ports shall have metal covers
installed from outside the box.

2. For periods of time exceeding five days, gloves hanging on the
outside of the ports shall be enclosed in a plastic bag sealed to
the glove port.

3. Gloves shall be monitored for radiation contamination by probe and/or
smear before use after being unattended overnight, on weekends, or
for indefinite periods of time.

4. Gloves shall be changed on a monthly basis in glove boxes known to
contain high-level quantities of curium-244 contamination.

Record on Room 110 checklist (see page 84) standby time (date start and
date end) and glove changes.

Emergency Assistance Switch

A switch is located on the bottom portion of the heat sensor panel on
the north wall of Room 110. The switch is manually operated and is con-
nected to the dual alarm panel in Room 109 and to an amber warning

light above the entrance door to Room 110, In the event of a contami-
nation incident or if assistance is required, the switch may be used

" to summon aid. Check switch ooce each week and record on checklist.
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CHECKLIST
Building 3047 - Room 110

paATE

CONTAINMENT

Exhaust filter pressure drop
Exhaust azir flow - cfm
Photohelic alarm - power switch ON
~ selector switch to N __
- low set point ~0.15 in. H,0
- air recirculating system ON

HEAT SENSORS

Test quarterly Cubicle Access Box

LIQUID LEVEL PROBES

Test quarterly Cubicle Access Box

CUBICLE EXHAUST

Off-gas header pressure
Off-gas controller setting
Cubicle pressure .
Cubicle pressure relief vessel
Purge gas (air or argon) flow
Transfer chamber pressure
Pressure drop across filters

GLOVE BOX EXHAUST

Glove box pressure
Glove box air flow
Pressure drop across filters

GLOVE BOX STATUS

Operating
Standby

Signature
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FOREWORD

This procedure presents standard techniques for the safe
handling of waste generated in the Isotopes Division.

All members of the Division should become well acquainted
with this procedure to eliminate unusual difficulties and

incideuts.

#Minor revisions made for this Hazards Report.
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ISOTOPES _DIVISION SOLID WASTE HANDLING PROCEDURE

INTROGDUCTION

Solid radicactive waste from the Isotopes Division may consist of con-
taminated bottles, swabs, paper, glassware, lahoratory equipment, or any
other solid materials used within hot cells, hoods, or glove boxes. These
materials may be contaminated with alpha, beta, and gamma activities with
beta-gamma radiation readings from 1 mR/hr to >10 R/hr at the surface of
the primary package. No liquids are to be intermixed with solid waste

but should be channeled through the appropriate liquid disposal system.
This procedure is established to assure the safe handling and disposal of
these materials and supplement procedure number 5.1 in the ORNL Procedures
and Practices for Radiation Protection, Health Physics Manual.

DEFINITIONS

Low-Level Waste — Those materials which read <1 mR/hr beta-gamma
at the gurface of the primary package.

Intermediate-Level Waste — Those materials which read from 1 mR/hr to
200 mR/hr beta-gamma at the surface of the
primary package.

High-Level Waste — All alpha or pure beta contaminated material.

All process equipment and other highly con~
taminated material from hot cells, shielded
barricades, or glove boxes.

All material with a radiation reading >200 mR/hr.

All high-level beta-gamma wastes are to be
transported to FPDL for proper packaging and
disposal.

LOW-LEVEL WASTE HANDLING PROCEDURE
(<1 mR/hr)

Containers

Each building in the Isotopes Division which handles radioactive materials
will be supplied with disposal cans (Fig. 1) properly labeled for con-
taminated matevials. The disposal can will be supplied with a double
layer of plastic bags to guard against possible rupture of the EIKEEEE by
sharp objects or poor seals formed on the seams (seals should be examined).
Low—level waste may be disposed of in these containers.
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PHOTO 90401

Fig. 1. Contaminated Waste Disposal Containers.

Procedure for Disposal Units Within Defined Limits

When the disposal unit is filled, the chemical operator or technician
responsible for waste removal will carefully seal the plastic bag with

tape or a heat-sealing device. The sealed package is to be properly

tagged with a radiation reading and the individual's name. All plastic
bags containing low-level material will be placed in an appropriate con-
tainer and delivered, by assigned personnel, to the nearest yellow Dumpster
(Fig. 2) for removal to the burial ground. Clean plastic bags will be
installed by the user in all disposal cans and Health Physics personnel
will check all cans once per day for radiation and contamination levels
above those approved by the Health Physics Manual.

Procedure for Disposal Units Exceeding Defined Limits

If a container reads >1 mR/hr, see procedure for handling intermediate-
or high-level waste.

Contamination waste-disposal cans are not to be used for high-level waste
materials. Any disposal can reading >200 mR/hr will be reported immediately
to supervision and handled as high-level waste.

Procedure for Washable Items

Gloves, shoe covers, etc., will be handled under the same rules that apply
to low-level waste except that all washable items reading <20 mR/hr beta-

gamma and 25,000 dis/min alpha will be sent to the laundry. All materials
above these levels of contamination must go to the burial ground as waste.
Disposal cans appropriately labeled for gloves, shoe covers, etc., will be
available for those buildings requiring laundry service.
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PHOTO 64882

Fission PROQUCT
SEVELOPMENT
LABORATORY

£195 1517

Fig. 2. Yellow Dumpster for Low- and
Intermediate-Level Solid Waste Disposal.

INTERMEDIATE-LEVEL WASTE HANDLING PROCEDURE
(1 to 200 mR/hr)

Containers

Materials in the intermediate level of contamination must be handled very
carefully to prevent the spread of contamination during all handling opera-
tions from the originating area to the burial ground. Materials in this
range should be placed in cans or boxes purchased from Stores. Inexpen-
sive cans (Fig. 3) are available in 1-, 2-, 10-, and 20-gal capacities at
Building 3036. These may be used as primary and/or secondary containment
shells for contaminated waste.

Procedure for Disposal Units Within Defined Limits

After the can is full and the 1lid sealed, the can should be smeared. If
it does not smear more than 1 mR/hr, the can may be placed in a plastic
bag, sealed, and transported to the yellow Dumpster. If the can smears
>1 mR/hr, it must be placed in another solid container and sealed. The
surface of the outer container must be smear clean in order to control
the spread of contamination at the burial ground.
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PHOTO 65303

Fig. 3. Waste Disposal Cans.

Procedure for Disposal Units Exceeding Defined Limits

Contaminated waste above the specified limits should be removed from the
building as soon as possible to reduce the exposure to personnel. If a
can is above the specified limits, it should be placed in a garbage can,
which is then sealed and tagged. A special hot truck should be requested
to remove the package.

HIGH-LEVEL WASTE HANDLING PROCEDURE
(>200 mR/hr, all alpha and pure beta wastes)

Containers

High-level waste originating from hot cell or glove box operations in the
Isotopes Division must be handled with extreme care to prevent exposure to
personnel and the spread of high-level contamination within the Laboratory.
Table 1 lists the containers used for transporting these materials to FPDL
for disposal by the Isotopes Division and the characteristics of these
containers.

Procedure

To remove high-level waste from a hot cell, barricade, or glove box, the
radioactive material should be reduced to the smallest size possible and
segregated into combustibles and noncombustibles. The material is then
loaded into a suitable lard can, garbage can, or plastic pail to form
the initial containment layer. The container should be sealed in plastic
and transferred to one of the carriers previously listed. If a shielded
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Table 1. High-Level Waste Carrier Data

CaYlty Sbleldlng Weight N?rmél Figure
Type Veolume (in. of (1b) Building No
(gal) lead) Location '
FPDL Bottom Discharge 1.0 4 1,000 FPDL 4
RDL Bottom Discharge 1.0 4 1,500 3047 5
Cobalt Garden 0.1 8 1,800 3029 6
Iodine-131 Ring 0.1 9 3,600 3028 7
3047
SRO 2.0 L 2,000 3036 8
Lead Dumpster 100 1 7,500 Burisl 9
Ground
Stainless Steel Burial
10
Dumpster & * L Ground
Schaich Waste Carrier 5 6 5,000 FPDL 1%
Cobalt Transfer 0.1 8 3,300 3029 12
Pierce Waste Carrier 11 8 10,000 3047 13
FPDL Top Loader 2.0 4 2,000 FPDL 14
SLFP Carrier 1.0 4 1,500 SLFP 15

PHOTO 65753

PHOTO 90400
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Fig. 4. FPDL Bottom Discharge Fig. 5. RDL Bottom Discharge

Waste Carrier. Waste Carrier.
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Fig. 6. Cobalt-Garden
Transfer Carrier.

PHOTO 65305

Fig. 8. SRO Carrier.
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PHOTO 65306 '
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_PHOTO 64879

PHOTO 64886
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Fig. 10. Stainless Steel Dumpster.
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PHOTO 1851-73

Fig. 11. Schaich Waste Carrier.

Fig. 12. Cobalt Transfer Carrier.

ﬂ PHOTO 67418
i’
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Fig. 13. Pierce Waste Carrier.
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PHOTO 90975

Fig. 14. FPDL Top Loader.

Dumpster is used (Figs. 9 and 10),
it should be placed in the cell or
immediately adjacent to the cell
for loading with manipulators or P FHQTO 64861
long tongs. After the Dumpster is : ;
loaded and cleaned to shipping tol-
erances, it should be tagged and
immediately removed from the area.

Bottom discharge carriers cannot
handle cans sealed in plastic bags.
Thus, waste materials should be
bagged in plastic and placed in a
can or plastic pail; the can or
pail should be sealed and finally
washed free of all loose contami-
nation before being loaded into the
carrier. This procedure will re-
duce the possibility of contamina-
tion at the FPDL or burial ground
and aid in the decontamination of
the waste carrier.

Material placed in lead-shielded
Dumpsters must smear less than

10 mR/hr on the outer surface of
the package, and the burial ground
personnel must be notified as to
its contents. Fig. 15. SLFP Carrier.
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High-level waste material should not be removed from a cell until a proper
shielding device is ready to receive the package. Garbage cans with im-
provised shielding may be used with the supervisor's approval, provided
prior arrangements for removal have been made with burial ground personmnel.
The burial ground supervisor will determine if the hot truck or a shielded
Dumpster is required for removing the cans.

Additional Precautions for Handling High-Level Wastes
1. Wash and drain all equipment before removal.

2. Place all glassware and sharp objects in lard cans or garbage cans.
This should apply to all levels of waste.

3. All radioactivity used for heat sources should be segregated from
all burnable materials and placed in suitable steel containers for
immediate disposal.

4, All alpha materials should be triply contained. If heat is no problem,
the recommended procedure is a tin can sealed in plastic and then
sealed in a cardboard shipping container.

5. When containers present a hazard from external radiation and cannot
be immediately removed from the area, a radiation zone shall be
established following the guidelines shown in Table 2.

Table 2. Guide for Establishment of Radiation Zones

Dose~Rate Range

(rem/hr) Immediate Action

Follow-up Action

-

0.003-0.006 Post low-level tags if the
accumulated daily dose to

personnel may be 20 mrem

Periodic review

0.006-1 Post warning signs or tags Rope off the area if the
accumulated weekly dose
may be 1 rem

1-3 Post warning signs or Erect a barricade which
tags; rope off provides absolute exclu-

sion of personnel., If

>3 Post warning signs and the accumulated weekly

tags; erect barricades;
lock and/or block all
entries

dose in the area may be
12 rem, lock or block
entrance

6. Transuranic solid wastes from the Isotopes Division are to be handled
as high~level wastes and segregated into Class A or B per Health Physics
Procedure Manual No. A9. This procedure is as follows.
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INTERIM PROCEDURE FOR STORAGE OF TRANSURANIUM SOLID WASTE

Solid waste originating in operating areas where transuranium elements
are handled shall be segregated into Class A and Class B.

Class A

a. Waste originating in areas where the alpha surface contamination
does not exceed the following values:

Direct Reading — 300 dis/min*100 cm® (average)
3000 dis/min+100 cm? (maximum)
Transferable - 30 dis/min-100 cm? (average)
300 dis/min+100 cm? (maximum)

b. Waste, regardless of origin, which does not exceed 10 uCi/ft3.
Class B

Waste which exceeds the above surface contamination values and/or
activity concentration.

Class A waste shall be deposited in yellow Dumpsters for burial in
the conventional manner.

Normally, when radiation levels at the surface of the containers will
permit, Class B waste shall be deposited in one of the four types of
containers listed below:

a. 30-gal drums (stainless or coated steel) (Fig. 16).

b. 55-gal drums (stainless or coated steel) (Fig. 16).

HOTQ 1852-73
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c. Concrete cask (thin wall)

Qutside dimensions — 51~in. OD by 7 ft
Inside dimensions — 42-in. ID by 6 ft 1 in.

d. Concrete cask (thick wall)

Outside dimensions — 5l-in. OD by 7 ft
Inside dimensions =— 27-in. ID by 4 ft 10 in.

The above containers may be obtained from Solid Waste Storage,
telephone 3-6356,

In those cases when the above containers do not provide adequate
shielding for the radicactivity to be transported and/or stored, other
containers may be used subject to the approval of Solid Waste Storage
personnel.

The four specified containers, when filled, will be stored in a roofed
and drained trench. A minimum of rock back-fill will be used. Those
containers holding high radiation level waste will be deposited in
shielded, water-tight auger holes.

If at all feasible, burnable and nonburnable waste should be deposited
in separate containers. Containers must be labeled as follows:

B (burnable), NB (nonburnable), or BNB (mixture of burnable and non-
burnable). Cost distribution for handling and storing solid waste
will be based on the number and type of containers used.

Storage records shall be maintained. In addition to the requirements

of Health Physics Procedure 4.1, the receivers shall apply a permanent
tag to each container, radiation level permitting, which is referenced
to a couputer log. Where the radiation level is too great, the stor-

age location (auger hole, etc.) shall be referenced.

The amount of fissile marerial permitted in the containers in item 3
is the following:

a. J30-goi dram -- 20 grams
b. 55-gal drum — 36 grams
¢. Concrete cask (thin wall) — 200 grams

d, Concrete cask (thick wall) — 96 grams



[Poa ORWETM G4C (Lev 2)
2o 1 g b 0

Appendix D
CALCULATION METHODS

Maximum Downwind Dose

Radioactive material that may become dispersed in the air of a cell in
Bldg. 3047 is carried through underground duct work to the Isotopes Area
Filter Pit and then to the Bldg. 3039 stack where the air is discharged
to the atmosphere at a height of 200 ft. All of the dispersible inven-
tory in a cell will not reach the filters because some particles will

be too large to remain entrained in the air stream and many others will
be removed by impingement against the walls of the cell and ducts. For
the purpose of these calculations, it is assumed that 20% of the disper-
sible inventory in the cell reaches the filter pit and that the particle
size distribution and filter efficiency are as follows:!

Particle Size Percent of Filter Removal

Range (um) Total Weight Efficiency (%)
>0.3 98.9 99.95
0.1-0.3 1.1 95.0
<0.1 0.1 87.0

If it is assumed that the radioactive material which penetrates the
filters passes out the stack in a short period of time, the maximum
dose will occur at the point where the plume hits the ground and will
depend on the dilution of the plume as it expands upon leaving the
stack. The extent of the dilution will vary according to the height
of the stack, wind velocity, and atmospheric conditions and is evalu-
ated for a specific set of conditions as follows:?

= 2
kma 2/ (meuph?),
k =1.6 x 1075 sec/m3.
ma
where
kma = maximum average stack dilution factor, sec/m3,
4 = wind velocity, m/sec,
h = effective stack height, m.

and for the Bldg. 3039 stack (250 ft) at a wind velocity of 3 mph,
kma = 1.6 x 107° sec/m3.
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A walue of 3 mph has been chosen as the wind velocity because k, which
describes the maximum average ground concentration, goes through a maxi-
mum 4t about this value due to the dependence of the effective stack
height oo wind velocity as follows:?

ho=H+d /mi" @+ AT/T ),

where
H = actual stack height, n,
d = stack diameter, m,
V_ = velocity in stack, m/sec,
T = stack gas temperature, °C,
AT = difference between stack and ambient temperatures.

The maximum dose received downwind for a given set of atmospheric condi-
tions (k) can then be written:

(C) (k) (0.1)(1.44)

D= @44 % 105 (MPCay ) M
where
C = activity released from the stack, Ci,
k = stack dilution factor, sec/m3,

MPCa, o = maximum permissible concentration of radiocactive
material in air that will give a 100-mrem dose
in 40 hr of expogure, Ci/m?,

1.44 % 10° = seconds in 40 hr,

1.44 = factor to compensate for increased breathing rate.

The curies (C) of activity released from the stack can be obtained from
the particle size distribution and filter efficiency as follows:

C = (QD)(O.Z)[(O.988)(5 x 10~%) + (0.011)(0.05) + (1 x 10-3)(0.13)],

where

QD = dispersible inventory in cell, Ci,
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Therefore the maximum downwind dose for a particular isotope may be
written as:

p = (Qn)(1.6 x 107°)(1076)(2.35 x 107%)

M_PCa;‘}O rem-

Downwind Dose Distribution

Lt is assumed that the particles discharged from the stack are small
enough to behave essentially like a gas, and the dilution of the plume
at any distance from the stack will depend on the wind velocity, atmos-
pheric diffusion coefficient, and atmospheric stability conditions.

The stack dilution factor at any distance, X, from the stack is:3

o 2 ~(h?/C2x%7™)
T e © 0
X
where
k = stack dilution factor, sec/m3,
u = wind velocity, m/sec,
h = effective stack height, m,
X = horizontal downwind distance from stack, m,
C = atwmospheric diffusion coefficient,

n = atmospheric stability parameter.

For the neutral atmospheric conditions assumed in this report, the values

of € and n are 0.1 and 0.25, respectively.

The time required for the plume to reach the ground {the maximum average
ground level dilution) is:®

t = 2m2/c2y1/
u X

Therefore the horizontal distance from the stack at which the maximum
ground level dose is incurred is:

Xma =ty = (hz/Ci)l/(z"“).
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Maximum Contaminated Area

The maximum area enclosed by a specified contamination isopleth resulting
from the plume of a stack release can be approximatad by:b

Amax = 0,18/ (w/c),

where

A = maximum contaminated area, mz,

max

i

w = contamination level, Ci/m?,

n
i

curies released from stack.

If an area is considered contaminated, it exceeds 30 dis/min-dm? alpha

or 1000 dis/min-dm? beta-gamma, then
A= (1.53 x 103)¢/30 mile?,

and

A = 1.53¢c mile?.

Dose to Containment Zone Personnel

The volume of air which will flow from the primary containment to the
gecondary containment if the primsry containment volume becomes pres-—
surized depends oo the duration of the pressurization, the pressure

differential between primary and secondary containment volumes during
pressurizatiou, and the leak rate of the primary containmeut barriex.

The dose received by personnel in the containment zone at the time of
an accideantal release of air-borme radioactive material from a cell will
depend ou the type and quantity of radioactive material releasad, the
extent to which the activity mixes with the air in the secondary con-
tajinment volume, and the time required by personnel to evacuate the area.

No locarion in the containment zone is more than 15 sec walking time
from an exit. The cell pressure-sensing switches would give the first
alarm of the incident and would put the building in containment. Assum-
ing there would be some reaction time on the part of individuals in the
containment area, 2 min has been chosen as a reasonable evacuation time.

The amount of radioactive material carried by the gases escaping from
the primary containment volume depends upon the size of the particles
and the size of the openings through which they escape. Since these
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factors are unknown, a volume of 10 mg of solids per cubic meter of gas
has been used for the dose calculations. This is equivalent to the
maximum stable aerosol of water droplets in air and probably represents
an extreme case. It is also assumed that the radiocactive material is
uniformly dispersed in the secondary containment volume when it escapes
from the cell and that the breathing rate of personnel in the contain-
ment zone during the emergency will be 447 faster than normal. The dose
received during the 2-min evacuation can be written as:

D = (W) (10) (SpA) (0.1) (120) (1.44)
T (V) (144 X 10°) (MPCayg) rems

where
W = volume of gas escaping primary containment = 2.7 ftg,
SpA = radioactivity of entrained material, Ci/mg,
VB = volume of containment zone = 8.093 x 10" fe3,
MPCayy = maximum permissible concentration of entrained

radioactive material that will give a dose of
100 mrem in a 40-hr exposure period, Ci/m3,

For example, in the case of 905y as the titanate (47.7% 298r):

b = £2.7)(10) (6.86 x 10=2) (1071) (120) (1. 44)
T (8.093 x 10M)(1.44 x 10°)(3 x 10710y

= (0.0915 rem.
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