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1. FACILITY DESCRIPTION

Building Description

The Radicisotope Development Laboratory, Building 3047, is a three-story,
structural-steel-frame building having concrete block exterior walls. The
overall dimensions are 142 x 40 x 31 ft. Building floor area and volume
are distributed as shown in Table 1.

Table 1. Floor Area and Volume of Radioisotope
Development Laboratory (Building 304T)

Volune, Net usable Service Wall Total
63 area, 2 area, 2 area, v area, ft“

First floor¥ 92,320 4,811 810 T3k 6,355
Second floor 81,920 4,330 1,040 310 5,680
Third floor 30,000 1,057 2,118 217 5,57
Roofx* 990 - 92 27 119
Total 209,230 10,178 4,060 1,288 15,526

*Tneludes vacuum punp. pit.
*¥*Includes stalrwell (penthouse only) -

The bullding is bounded on the west by Building 3028, on the south by Iso-
topes Circle, and on the north by Hillside Avenue. On the east the build-
ing is joined to the Isotopes Technology Building (Building 304TA), &
three-story structural-steel-frame, concrete block bulilding that has volume
and Cloor area distributed as shown in Table 2.

Table 2. TFloor Area and Volume of Isotopes
Technology Building (Building 304TA)

Volume, Net usable Service Wall Total
2 area, £t& area, <  area, £t  area, 0t~
First flpoor 33,800 1,031 1,552 237 2,820
Second floor %% ,800 2,013 6354 173 2,820
Third floor 23,600 1,618 Lk 159 2,180
Total 912200 42662 22610 3&8 72820

The Isoctopes Technology Bullding is not a radiochemical facility; its air
handling system is not connected in any way with the Radiocisotops Develop-
ment Laboratory ventilation system and it is separated from the contalnment
zone of the Radioisotope Development Laboratory by at least three doors in
series. Ior these reasons, the Isotopes Technology Bullding is considered
a separate building, even though there are connecting corridors between 1t
and the Radioisotope Development Laboratory.
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Building 304T houses four manipulator-type hot cells, five laboratories,
a chemical engineering area, ten offices, a changeroom and storage and
service areas. The four hot cells and three of the laboratories are in
the containment zone of the building; the offices, service areas, and

other two laboratories are in noncontained parts of the building. Build-
ing location and floor plan drawings are given in Appendix A.

Cell Degcription

The four manipulabtor cells designabed A, B; C, and D are located as shown
on plan drawing A-RD-1980 in Appendix A. A description of the cells is
given in Table 3.

Table 3. Building 3047 Cell Description

e

Inside Equivalent std concrete
Cell dimensions, ft Cell liner¥* shielding, ft
A 8 x 6 x 13 5/16-ia. 30k stainless steel bk
B 8 x 8 x 13 3/16~in. 304 stainless steel bk
C 8 x 8 x 13 3/16~in. 304 stainless steel 5.9
D 8 x 6 x 13 3/16-in. 304 stainless steel bk

¥The cell roof plugs are concrets painted with four coats of Amercoat 53 HB.

The walls and top of cells A, B, and D are fabricated of 3-fi-thick barytes
concrete {p = 3.5). The top plugs and front and rear walls of cell C are
fabricated of 2—l/u—ft~thick barytes concrete and 9-in.-thick steel plate.
A1l common walls between cells are 3-ft-thick barytes concrete. The rear
access doors on cells A, B, and D are of 16-in.-thick laminated steel plate;
cell C has a 21l-in.-thick laminated steel access door.

Fach cell has a laminated lead-glass viewing window composed 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 (%6 by 36 in. on
operating face, 40 by 4O in. on iaside cell face) and are sealed in the
cell wall by 20-gage stainless steel flashing thal is welded to the cell
liner.

Each cell is equipped with a pair of Model 8 master-slave manipulators
and an in-cell l-ton air-operated bridge crane for manipulations. The
master-slave manipulators are fully booted with laminated polyethylene
and nylon booting material and polyurethane gauntlets.

All steam, alr, electrical, and water szrvices originate from headers lo-
cated above the operating corridor asnd enter the cell through a valve (or
switch) on the operating face. The radioactive services, cell exhaust,
hot drain, process drain, hot off-gas, and vacuum enter the cells from
underground neaders located behind the cell vlock.



Tach cell has the following service penetrabions:

Two 10-in. i.d. manipulator sleeves

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

Four l—l/2—in. stepped sleeves and plugs bullt into south wall of cell

One L-in. stepped sleeve and plug bullt between adjacent cells

8ix l-in. offset sleeves capped iuside and oubside of cell

Four l/2~in- offset sleeves capped inside and outside of cell

Five 1-in. electrical conduits

One 1-1/4-in. electrical conduit

Two 1-1/2-in. electrical conduits

One 18~in. i.d. cell ventilation exhaust line

Two 1-in. vacuum lines

One 2-in. hot oif-gas line

One 2-in. radiocactive hot drain

One 2-in. process drain capped inside of cell

four 1-in. process wabter lines

One l/2—ino hot process waber line

Two 1/2-in. 90-1lb plant alr lines

Two 3/b-in. 15-psig steam lines

Two l/2~in- transfer lines from cask unloading stablon

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

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

One %-f4-6-in.-by-8-ft-k-in. stepped cell door

Roof plugs giving full cell opening (8 by 8 £t 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. i.d. for cells A, B, and D and 12 in.
i.d. for cell C)

Personnel entrance to the cells is normally through the cell doors on the
south side of each cell. Egquipment 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 operabion is accomplished oy usging the lnter-cell. conveyor
gystem which terminates in loading-unloading cubicles located on the east

and west ends of the cell block. These cubicles have & in. of lead shield-

ing 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 ez-
tending the length of the cell block draing to the individual cells. The
conveyor cart can tolerate loads up to 50 1b having dimensions not exceed-
ing 12 x 12 x 12 in.; it 18 driven by electric motors locabed outside

each of the terminal cubicles. Cell ventilation on the cubicles is obtained
by way of the cells; 1.e., the cubicles have no Iindependent wventilation
system.

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



The cells are eqguipped with mercury vapor lamps for lighting during opera-
tion and incandescent lamps for lighting during maintenrance. The in=-cell
incandescent lights are connected to the building emergency power supply
to provide light for a cell shutdown in the event of a power failure.

The cell air handling equipment and corntainment instrumentation is described
in Section 2, subsection "Primary (Cell) Containment."

Procegs Eguipment

Building 3047 is a rescarch and development laboratory and therefore has

no permanent radicactive processing squipment. An eqguipment setup 1s made
Tor ecach experimertal investigalion and dismantled at the conclusion of

the experiment. In the chemical engineering area there is permanent equip-
ment used for the production of geccelerator targets by vacuum evaporation
methods, but this operatlon does not involve radioachive maberials.

Auxiliary Equipment

Vacuum System

House vacuum for both the cells and laboratories is provided by a single-
stage, rotary, waber-sealed pump (Nash Hytor Model H-4). The pump and all
vpiping and valves in *he system are 300 series stainless steel (304 L and
3h7).  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 thrcugh the heat exchanger to cool the seal waber is dis-
charged to the process drain at the rate of 8 gal/min, 2 gly flowing
in the system passes through s 100-gal stainless steel surge tank before
going into the pump to disengage any 1liquid or solid that may be pulled
into the wvacuum system. The exhaust air from the pump is discharged into
the cell ventilation duct under the building.

The system alsc includes an alr eductor in 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. This eductor uses alr from
the vacuum pump room for the movive fluid. The entire gystem including
the vacuum pump, alr eductor, seal waber circulating pump, seal water hold
tank, seal water heaf exchanger, and the vacuum surge tank is located in
an wnderground pit below first floor eguipment room number 102. Access ig
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 Trane "Centravac' compressor and chiller unit (Freon-22) with a capacity
of 175 tons providez chilled water which is circulated at 100 gpm +to the
alr handling units in the bullding. Heat removal from the compressor is
accomplished by a closed-loop water system operabing through a dual cool-
ing tower located on the roof. The unit ig lcecated in the Tirst floor
equipment area, room number 102. The wabter circulating pumps for both

the tower walter and chilled wafter are located in the second floor equipment



room mmber 206. Both the tower water and chilled water circulating
: have an ingtalled spare pump.

The equipment for both domestic and process hot water systems dis located
in room 206 and consists of a steam-to-water shell and tube heat exchanger,
hot water hold tank, and an expansgion taak. A centrifugal pump is used

to circulabe the procegs hot water through the reheat coils of the air
handling system. Steam taken from the 20 psig header and reduced to 1D
psig is used in the heat exchangers. Both gystems are equipped with high-
temperature and high-pressure relief valves.

o

Water Demineralizing System

A Aual bed anion-catlon exchanger, located in Plepum Area No. 1, room 515,

iz used to provide demineralized wabter service to the laboratories and
cells. Wabter to the unit comes from the vrocess waber header at 90 psig
and leaves through an aluminum pipe distribution system going to the labora-
tories and operating areas. WNitric acid (cation bed) and caustic (anion
bed) are used to regenerate the ion exchange resins.

Adlr Handling Equipment

The desecripbion and operation of this equipment is given in Section 2,
Contalnment .

Jet Eductors

Table L desgcribes the jets having service functions in Building 3087. ALl
Jets are manually operabed except the vacuum booster Jet.

Table 4. Bullding 3047 Jet Educhors
oo )

Mot ive Discharge
Size and material Fluid Locatilon point funcetion
2-in. IP5, Alr, atm Vacuum Cell venti-~ Boogter for vacuum

347 stalnless steel pressure punp pit lation duct system

5/M—in. IPs, Stean, Vacuum Hot drain Enptying vacuun
347 stainless steel 60 psig pump pit surge tanx, seal
walter tank, and
sump
B/M-in. IPs, Steam, Cell D Hot drain Boptying cell venti-
2h7 gtainless shbeel 60 psig lation duct sump
ﬁ/h-in. iprs, Steam, Cell D Hot drain Emptying hot off-

347 stainless steel 60 psig gag header sump
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Emergency Power Supply

A gasoline powered 12.6 kva motor generator set provides emergency power
to the following building equipment 1if normal electrical service fails:
instrument annunciator panel, incandescent lights in each cell, contain-
ment detection and actuation instrumentation, fire alarm system, evacua-
tion PA system, and changeroom hand and foot counter. The motor generator
and its underground fuel storage tank are locatad on the north side of

the bulilding. The unit is routinely operated once a week to check for
proper performance. In addition to the emergency generator, there are
babttery-operated emergzncy lights in corridors and operating areas.

2. CONTALINMENT

The containment zone of the Radioisotope Development Laborstory is shown
on drawing A-RD-1980 ir Appendix A. The cell block is considered the
primary contalnment, ard the portion of the building housing the cell
block is considered the secoundary containmen®t. The east and west ends
of the building are uncontained.

Primary (Cell) Containment

The primary volume to be contained 1s the cell block. Containment of this
volume is obtainsd by means of the structural strengih resulting from the
concrete and steel construction of the cells and by controls to maintain
the cells at o pressure that is always less thar the surrounding bhuilding.

The physical description of the cells, including service penetrations is
given in Section 1, subsection "Uell Description.” The cells, including
windows, doors and plugs, will withstand static pressures in excess of

600 1u/ft% without movement. An accident that would cause a massive fail-
ure of the cell walls isg 1ot considered "credible' because of the proce-
dural safeguards described in Section 3 regarding the type and quantities
of reagents usea during cell operation.

The cell doors are constructed of laminated steel plate, are lined with
1l gage stainless steel, and are shepped to prevent radiation shine. The
doors on cells A, B, and D are 16 in. fShick and the door on cell C is 21
in. thick. The doors are suspended on crane type hinges and, when closed,
they seat against a closed cell necoprene gasket. The first (cell side)
step in the deor threshold i1z sloped toward hhe cell and is equipped with
a drain to carry off any decontaminating solutions *“hat may be sprayed
against the door. The cell Floor is & in. below the door threshold to
prevent the loss of any liquid which might accumulafte in the floor. FEach
ell floor has a non-valved floor drain to hot drain connection.

Each cell has a three~piecce roof plug. In addition, cell € has two separate
pleces of armor plate under the concrete plugs to provide the additional
shielding deslgned for this cell. During norwal operation, the cell plugs
are sealed with oakum and tar. The plugs are arranged so that it is nec-
essary to remeove a relatively narrow key plug on each cell before any of
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the obher plugs can be removed. When this key plug is lifted, a circuit is
de-energized which permits an in-cell bypass damper to open Lo provide a
minimm 50 ft/min ailr Tlow across the opening.

Under normal operating conditions, air enters each cell through a 90% ef-
ficlency filter, an automatic flow control valve, and a back-Tlow preventer.
The alr leawves the cell by way of ar in-cell stainless sfteel mesh roughing
filter and goeg bthrough an underground duct to the Igotopes Area Filter

Pit where it pasgses through a bank of FG-25 roughing filters and a bank

of CWS absclinte filters bvefore going to the 3039 stack.

The leakage of alr into the cells by paths other than the normal ailr in-
lets is minimized by sealing all possible wall penetrations. The cell
doors, when closed, compress a 1/2-in.-thick neoprene gasket to T/16-in.
to prevent alr flow through door cracks; the cell roof plug cracks are
sealed with oakum and far; all spare service sleeves are capped both in-
side and oubside of the cell; spars service plugas are sealed with pubby;
the cell window liners are sealed by 20-gage stainless steel flashing
welded to the cell liner; the slave arms of the manipulators are fully
booted; and the manipulator operating tapes pass through a felt wiper seal
in the through tube.

When a cell door or roof plug is open, a bypass damper Iin the cell alr ex-
haust duct opens auvtomatically to accommodate the Jlarger flow of air. This
alr 1s noct flltered in the cell, but 1% 1s filterad by the Isotopes Area
Filter Pit before going to the 3039 :stack. The larger flow of ailr insures
& minimun air velocity of 50 ft/min through the door or roof plug opening.
The damper 1s pneumatically operated and ig actuated by contact awilitches
rositioned againgt the cell doors and key plugs. The pneumatic damper
motors are located oufizide the cells, and the connecting rod bebween the
motor and damper is sealed both on the inside and outside of the cell wall
by a lead-filled rotary seal.

The Dbypass damper also 1s used to provide greatzr alyr flow capacity when
the oullding goes into containment. @ In thig case, auvbomatic valves open,
bypassing the cell alr inlet filters and allowing an increased [low of
tuilding air to enter the cells. The in-cell bypass dampers open aubo-
matlcally To exhaust this excess alr to the 3039 ztack through the Ischtopes
Area Filter Pit.

During normal operation, the cells ars maintained at 1 to 2 in. w.g. nega-
tive pressure with respsct to the building vressure. Each cell has a dia-
phraga-type (Magnehelic) presgure-differential indicating instrument be
indicate the difference between cell and operating corridor pressures.
Each cell also has Magnehelic gages on the operating face o indicate ths
pressure drop across the in~cell roughing filter and on the access side of
cach cell to indicate the pressure drop across cell alr inlet filters.
Fach cell has a pressure sensing switch which automatically opens the

cell exhaust bypass damper and puts the bullding in containment if a cell
pressure approaches within 0.25 din. w.g. of operating corridor pressure.




A1l of the cell air flow controls are of fall safe design. The loss of
electric power and/or compressed air for damper operation will result in
the damper's being opened to their fullest extent to provide maximum cell
ventilation flow.

Building Containment

The portion of the building designed to meel maximum contalnment standards
includes the cell block, cell operabing and access areas, threec hot labora-
tories on the second floor, and the decontamination room. The portion of
the bullding designed to meet these maximum containment criteria is out-
lined on drawing A-RD-1980 ir Appendix A.

The air supply system for the building is comprised of three independent
units as follows:

System 1

Supplies alr for the west end of the building including the chemical engi-
neering area roomg 110 and 212, laboratory room 211, and office rooms 213
and 111. These rooms are nct within the maximum containment ares of the
building. System 1 draws alr from the outside through a grill locabed on
the north face of the building. The alr travels through a bank of rough-
ing filters and a bank of 90% efficiency filters, and is discharged into

a duct-distributor system serving the areas mentioned above. The fan and
filter housing for this system is located in Plenum No. 1, room 315. Air
is exhausted from the area served by System 1 by (1) hoods in the laboratory
and engineering area which are connected to the cell ventilation system and
(2) an unfiltered exhaust fan which is located oz the building roof and
automabically shuts down if the central portion of the building goes into
containment .

§X§tem 2

Supplies air to the certral (contained) portion of the building. The air
is drawn through a stack on the roof of the bullding and through a bank
of roughing filters and a bank of 90% efficiercy filters. Air is also
supplied Lo the System 2 area by two auxiliary fans taking air from the
cutside through roughing filters and 90% filters and discharging it into
the cell charging area, room 113, and cell top access area, room 215. The
auxiliary fan serviang the cell top area operates only when a cell plug

is removed; it supplies sufficient air to insure a 50 fb/min velocity
through the cell opening. 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 exhaust fan on the roof. The roof fan exhausts through
a bank of roughing filters and a bank of CWS-LType absolute filters. When
the building goes into contalinment, the roof exhaust fan and all of the
System 2 supply fans shul down and automatic dampers close the ducts going
to the oulside.
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Supplies air to the office areas, laboraﬁory room 207, east end storage,
and change and equipment areas. These arcas are not within the maximum
containment zone of the building. The sgupply fan is located in Plenum 3,
room %1%. Alr is drawn in through a’ stack on the roof, through a bank of
roughing and 90% efficiency filkers, ard into a duct system serving the
System 3 area. Alr is discharged from this area by way of the hoods In
room 207 and by an uniiltered exhaust fan on the building roof. When the
building goes into containment, the roof exhaust Tan shubs down.

The adjoining Isotopes Technology Buillding (Building 30LTA) has its own
air supply and exhaust aystems which are entirely independent of those

in the Radioigotope Developument Laboratory The building can be put into
"econtained" condition by three methods

1. Manually by means of a push botton located in the southeast enbtrance
WEY -

2. Auvtomabically by pressure switcheg located on sach cell. These switches
are set so that the building goes 1nt0 contalnment 1f any c=ll comes
within 0.25 in. w.g. of the operating corriddr pressure. When a cell
door or plu ig open, the pressure switch for that cell ig aubomatically
disconnected from the building containment ol rcult.

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 bullding in contalnment. location of the instruments
is shown on drawing A-RD-1983 in Appendi:

x A.
When the building goes into containment, the following things happen essen-

tially simultaneously:

1. An sudible and visual alarm is given szt a conbainment panel in the
operating corridor, red warning lights flash at all enfrances to the
coptainment area, and gudible alarms sound throughout the contalnment
area.

o

AlL of the supplementary bullding exhaust fans cease operating and ailr-
operated dampers close the contalmment area roof exhaust duct. BExhaust
which is going by way of the cell wenitllation system (hood exhaust and
cell exhaust) continues.

O

%, The air Supply fans serving System 2 cease operabing aand alr-operated
dampers a1 them off from the outside. T gir gupply fans serving
Systems 1 and 3 continue operabing to insure that these noncontalned
areas stay at a higher pressure than the ined (System.B) aresa.

—

4. The in-cell bypass damper is opened Ju each cell by an alr-operatad
actbuator.
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5. The cell alr inlet bypass valves open permitiing alr to bypass the
inlet filters in each cell.

6. When the pressure in the contained portion of the building drops to
0.5 in. w.g. negative with respect to the outside pressures, gravity
operated dampers on the fan inlet ducts begin to admit air to prevent
bullding pressure from dropping any lower. Also, the cell air inlet
valves start modulating and reducing the amount of air being drawn
into the cells tc insure that the cells are always at least 0.5 in.
w.g. below the contained gres pressure.

All of the damper actuators associated with the containment operations are
alr actuated and move to the contalnment conditlion in the event of an air
or electrical fallure.

There are no doors which connect dirvectly from the contained area of the
building to the outside. Both personnel and vehicles must pass through
two doors to enter the contaired portion of the building. The vehicle
doors are interlocked to permit only one door to be open at a time; the
personnel entrances are not interlocked. A remote radiation indicator
station ig located in the southeast entranceway to indicate the radiation
level at cach of the CAM's in the contained area. Another indicator sta-
tion is located in the operating corridor.

The containment of Building 3047 was tested ten Limes during building ac-
Ao

cepbance tests with the following average results:

Time for building to reach 0.3 ia. w.g. negabive 8 seconds
Time for building to reach 0.5 in. w.g. negative 19 seconds
Maximum building negative pregsure 0.51 in. w.g-
Pressure differential between cells and building 1.5 in. w.g.

A series of air flow tests were made to check the containment system and
to determine the cell block leak rata. The results of these teshts are
given in Table 5. The tesl procedure is outlined in Appendix B. Figure
1 is & plot of the cell block leak rate determined from the tests.

Table 5. Building 3047 Air Flows

££3/min
Totel Decontami- Laboratory
Conditions building Cell block nation room hoods
Normal operation 13,210 2432 \?89 10,5821
e s
Containment operation 15, L7h 3943 11,231
Cell block leak rate at
4.95 in. w.g. negative 376 measured
Cell block leak rate at
5.4 in. w.g. negative 433 measured
Cell block leak rate ab
5.5 in. w.g. negative 513 measured

Cell block leak rate at
2 in. w.g. negative 150 calculahed
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3. CHEMICAL PROCESSING

Since Building 3047 is a research and development facility, there is no
standardized routine chemical processing. A wide variety of processes and
operations are carrisd out on an experimental basis, such as solvent ex-
traction, ion exchange, precipitatiorn, and distillation. In addition,
mechanical testing of sourvces ig performed in both cells and laboratories.
Thin film targate of both radicactive and stabls materials are routinely
prepared in the bullding using sgition, plating, and rolling
methods.

Feed for the experimental processes may be in the form of purified radio-
isotopes from cther Lsotopes Development Certer operations, reactor targets,
gross fission product wasfe solutlons from fuel processing operations, and
fission product fractlons separasted at other AEC facilities. In addition,
it is expected that numerous experiments using nonradioactive solutioas

or iLracer quanftities of activity will be pgerformed in the laboratories

and eungineering areca.

A 1ist of all the reagents to be used is not feasible because of the ex~
perimental nature cf the work. ALl precposed experiments are reviewed by
experienced scientists with partizular emphasis on possible side reactions
tnat could be hazardous. The uge 3f flammable solvents in the cells is
restricted to quantities nol in excess of 1 liter, and the routine use of
equipment using natural gas such as furnaces and burners is not permitted
in the cells. Compounds whhah car. decompozge explosively such as alkali
chlorates and ammonium nitrate are rot used in “he cells in quantities ex-
ceeding 1/h 1b unless fthey are in sclutions krowr Lo be safe and to have
no chance of being concentrated to dryue

The chemical proces
nary laboratory gla
The total velume of
gal in cells ;
than those that
without The

sing equipment used in the cells will vary from ordi-
Ssware up o muliLgaJLor gtainless steel process vessels.
all the process i cell will not exceed 200
axd 150 gaL ir and . ‘rhese volumes are less
Joli fLo,r pdu\ k2>o gal and 192 gal)
s .

e ’T"v.
SR

There will be no fissionable materlials present in quanult s Tthat are sub-
Jject to a nuclear chals reaction. No more than 500 g of 2350 and 10 g of
23%py will be in the building at one time. Some mabterials such as 242@m
which undergo sportansous fission decay will be used, but they will not

be subject to a nuclear excursion-type incident.

5. OPERATING SAFEGUARDS

Prccedures

Procedures for wvaricus service operatiorns have been esbablished and are

contained in Appendix U. These procedurss are designed cnly to inform
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the individual carrying out the operation what has Crie fhey are
not in LHthe form of run sheets ner are they necessarily used as check 1isft
Deviation from the procedures not permitted without supervigory ap-~
proval. New or modified procedures are reviewed by the building super-
v.eor before being put into eff

m Q!~

ur
k4
"
CU e

Formal process run sheebs are not normally used in the operation of the
building because of the experimental nature of the work as contrasted
with routine Lon operagticns. Bach experiment involviang radicactive
materials; whether in the cells or laborabories, is under the direction
of a qualified scilentisht, and, as noted DVtVWouOIV; the expsriment is
planned and reviewed with particular emphasis on hazards. The scientist
may have one or more btechnicians opersting his apparatus, and he will
provide them with written or verbal inshtructiong d@peﬂding on +"v

oy

rlexity and hazard of the operation. The technician is not to
deviate from these L f'rom

the s‘i@ntist in charge of the experiment I the case of high | *w_ ex~
periments in- the cells, :
from ﬁhm planned and apbf@ved expgrlmar) with
temperatures, pressures or obther cri :
sulting his superv1sor-

to provide
5 follows:

safeguards have
event of operat

As mentioned in Bection 2, o ho manual
actuation, will be acbuated radlation
detection insbrumants or by pre e SW ' ;- ing an lunadequate pres-
zure differential betwean the < the sys-
tem will fall ig A contaiaad) condition if any operating

o

the safe
the system (electrici ity, air) should be shub down.

«’1

Cell Radiation Monitors

A bveba~gamma monitron ad T ‘ e i cell
door so that it 'see>” into each czll as f"; loor iz opened and will give
an audible alarm if

~

Vacuum System

s

© the
2 ino

steel and all
imum of

F@ Va i
s comilng

by a
: : any rad Loan
pump, Ssurge tiﬂ&, 1

The pump ig
ame for dro
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equipment are located in ar undergrowad plt with a minimum of 12 in. of
concrete shielding. A beta-gamma monitron in the pilt provides a reading
at the operating panel in the equipment rocm to indicate i1f radioactive
material has bLeen pulled into the pump system.

Laboraibory Hot Dralns

A1l of the hot drain

omirg from the laborabory areas are shielded
i 2

with 2 in. of lead %o the polat where they go underground. The annular
lead shields are eguipped wi drains to permit the draining off of any
+o ho% drain lines develcped a leak.

Air Handling

The building air supply 1s btroker in%o three separate systems to minimize
the possibility of cortamirating the whole building from an incident in
one seckion of the building. “he air intakes are equipped with 90% effi-
ciency filters to provide protection against contaminsghlon rssulting from
an incident outsgide of the bullding.

Cell Floor Drairs

The cell floor drains are noht valved and have no covers in order to in-~
sure that they will be oper whea a cell ig being washed down. They arve
equipped with removable water-segled Traps o prevent the back flow of
contaninated air.

Back~-flow Prevesrters

Back-flow pray re provided or ail cell air inlets and on all cell
ventilation headers tying into the main building c=211 vertlilation duct.
A1l above grouvrd building cell wventilatiorn lines are >f stainless steel,
all -welded conatruztion; the undzrground neadersg are of concrethe.

Hot Hoods

L

noods in the fhrss hot laborabories have Y-in.-
asure thal a source placed in a hood irn one labora-
‘ indird it the next roodm.

The walls berind uhe
thick lead pansls &2 1
tory will ach irradlate

Inter-cell Plugs

The L-in. stepped plugs ir the walls between cells are located 6-1/2 ft
above floor level *o insure that an irndividual entering ore cell would not
be in line of sight ¢f a source in an adjoining ~sell even 1f he Torgot

that the inbter-zell plugs were open. The 1in -cell walls provide a full

L

5 Tt of barytes concretze shielding.

Alarms

The following vignal and/or audio alarmg are provided in the building:



1. Conbalinment system actuated

2. Low cell pregsure differential

%. High level, hot off-gas sump

h. High leve] cell ventilabion sump

5. Inter- cell conveyor in or enterling an open cell
6. Laborabory evacuablon alarm

7. Fire alarm

§. Radiation monitor alarms

9. Vacuum system mal-operation alarm
10. Chillsd water temperature alarm
11l. Air supply ductstat tewperature alarm
12. Low bullding voltage alarm

Procedural Safeguards

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

1. Electrical maintenance is done only when the appropriate clrculfh
breaker is fagged out.

2, Entrance to a cell 1s not permitted until a health physics survey
hag been made

%, A1l maintenance and set-up work in a cell requiresg a standard Radia-
tion Work Permlt and an observer.

. Lead burning and welding work requires a standard Burning Permit.

5. Technicians and operators are not permitted to experiment on thelr
oW«

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

7. Modification of bullding services ard service egquipment is uot per-
mitted except as specifically asuthorized by “he Department Supervisor.
Procedural changss may only be authorlzed ab the Department Super-
visor level or higher.

ol

Building Services and Eguipment Malntenance

The service equipment in Building 04T is on the Routine Maintenance System
administered by the Plant and Equipment Division. This includes a routine
inspection of machinery components on a schedule based on Plant and Equip-
ment Division experience with similar equipment, dubricablion of moving
parts, tighltening or replacing valve pack?ﬂv& etc. In addition, all
equipnent associated with the conbtalnm hem 1s tested at least once

a week and the emergency generator is alsc tested wmok]y Pregsure drop
gages are connected across all Filters in the bullding to provide an in-
dication of when the filter should be changed. Pililters are replaced on
requesﬁ LV the Plant and Equipment Divisgion as is all nonscheduled mairn-
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6. 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 in
Building *047. The isotopes which represent the greatest amounts of

activity, as well as hazard, in the building are tabulated in Table 6.

The distribution of the downwind dose normalized to a 1000-curie stack
release and stable abtmospheric conditions is plotted in Fig. 2. The cal-
culation method used for Table 6 and Fig. 2 is given in Appendix D. The
values in Table 6 are based on the assumption that the Isotopes Area Filter
Pit is 99.95% efficient in removing particles sized 0.3 p and larger as
shown by the dioctylphthalate (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%

11.7% x 107%

A plot of these correction factors to be used with Table 6 is given in
Fig. 3. The most recent DOP test of the Isotopes Area Filter Pit showed
DOP efficiency of the North Bank to be 99.96% and of the South Bank to
be 99.91%. The downwind dose and contaminated area values given in Table
6 represent the maximum credible accident for the facility because they
are based on the assumption thal the entire dispersible inventory of a
cell becomes airborne and 20% of this activity reaches the Isotopes Arca
Filter Pit. The leaxage of activity from the cell and bullding will be
insignificant compared toc the stack release. An accident which breeches
the cell block is not considered credible because of the previously men-
tioned limitations on the quantities of potentially explosive materials
allowed in the cells.

The maximum dose to personnel in the bullding due to overpressurization
of the cells will depend largely on tne length of time the cell is pres-
surized and the pressure level. Assuming an accident that releases about
100 £t2 of hot gas (~% 1k TNT) in 0.5 sec to one of the cells, it can be
calculated (Appendix D) from the cell block leak rate data plotted in
Fig. 1 that 2.7 it of gas will escape to the containment zone of the
building. The doses received by personnel in 2 min while evacuating the
bullding were calculated (Appendix D), assuming that this gas carried 10
mg/m> of radioactive dust (equivalent to a very dense fog) which mixes
waiformly with the air in the contalnment zone, and are tabulated in
Table T for the radiolsotopes of significance.



Table 6. Hazards Swmary -- Building 3047

Maximum_iﬁveﬁtory, cu:ies Maximum credible accident resultls
In dispers-~ Stack dis- Downwind — Maximum contami=- 4
Isctope - In plant ible form® charge, curies doge, wmrem~ nated area, mi*ii
Strontium-90 1 x 108 2.5 x 10° 2.2 1.2 x 108 3.4
Cepivm=Lih 1 x 10% 5.0 x 10% 11.7 3,14 x 10t 18
Promethium-147 1 x 10° 5 x 10% 5 x 10% 1.2 0.3 1.8
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Mixed fission 4 4 4 _ 1
- 2.5 x 10 2.5 x 10 .5 0= .8 1.1 0 .0
products® =07 10 > 2:5>x 1 > +xl 9
Cobalt-60 £ x 10% 6 x 10% 1 x 10° - 0.2 0.4 0.4

. P
et o ) S ) 1o . . 2 =
Curium-242 4 x 10 4oy 10 4 x 10 0.9 1.4 x 107 @5
Americium-241 3,01 » 108 3.21 x 10°  3.21 x 107 0.07 1.1 x 107 3.5
Uranimm-235 1 x 107% 1x 1079 1x 1072 2 x 1077 3 x 1078 1 x 1077
Piubonium-239 £.1%3 x 107Y 6.13 x 10°Y 6.13 x 107 1.2 x 107% 0.96 6w 107°

- o s c . .
In solubion or a non-encapsulabed dispersible solid.

s - ; y /s - N
tharn 30 d/min.dm™ alpha or 1000 d/min.dm™ beta, gammg assuming proper
/ : )y B = S

€ , . . , . , -2 2
Six months decay containing 700 curies Sr (MPCauo = 6.6 x 10 pc/cm )
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Table 7. Maximum Credible Accident Doge to Building Personnel

Isotope Personnel dose in 2 min, Mrem
Strontium-90 as titanate 91.5
Curium-242 as oxide 12,050
Americium-241 as oxide 121

A1l other radioisotopes

to be handled <50

Building Personnel

The planned staff normally having offices or work areas in Buillding 3047
consists of 15 scientists and 8 technicians. Normally, all of these pecple
will be working straight days, but on occasion there may be shift work
in connection with a particular experiment or program. It 1s vossivle,
bul 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 Tunctions
for Buildings 3047, 3028, and 3029. Normally, it is expected that there
will also be present two or three Plant and Equipment Rivision employees
doing maintenance work or setting up egquipment as well as one or two
vigitors not assigned to the building.

7. RADIATTON AND CONTAMINATION CONTROL

The fixed radistion instruwments in Building 3047 are listed below in
Table 8. The locations of the instruments in the building are indicated
on drawing A-RD-1983 in Acpendix A.

Table 8. Building 3047 Radiation Tnstruments

Testing Type of Contalinment
Tvve Quantity frequency actlvity detecled alarm setbivg

8 Daily - HP p, 7 particulate 1800 counts/min

7 monitrons

R 5 Daily - HP ¥ None
(Q-115L) °
2, 7 hana and foot . o
2o IR L Daily - HP B, 7 None
counter (Qw1939)
8, 7 personnel B
2y 7P - - 8 S, None
monitors (Q-2091) T
o CAM (QMEQMO) 5 Daily - HP @ partioulale 00 counts/amin
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indow probes for debecting weak emitters such as %97¢ and %7Pm. A
vey Meter with a thin window end probe is located at each routine
personnel exit in the containment zone, and there is a sign on the door to
instruct all personnel to monitor their feet before leaving the area.
Four portable (§-2091) personnel alpha monitors are locabed in The build-
ing and two more have been requested. Two, fixed, Tast neutron monitors
have also been ordered for the building. The containment area 1s spot
smeared daily by health physics, and the entire bullding is given & com-
prehensive smear check once a week. Cell areas are roped off and covered
with blotting paper before entry as described in fthe Cell Enbtry Procedures
in Appendix C.

8. LIQUID WASTES

Low Level Radlioactive Waste

The building connechions to the low level waste system.(prOCGSS'waste 8ys -
tenm) are tabulated below:

!

All laboratory sink, bench, and hood draing except for one hot drain
connechion from each laboratory.

2. Cooling waber {(not seal water) for vacuum pump.
3. All building floor drains.
L. Process drain connection in each cell -- normally capped unless

directly connechted to a particular piece of experimental equipmend
for the discharge of cooling water or steam condensabe.

5., Fan plenum chamber drains.

te All shteam condensate traps.

T. High pressure steam condensate flash tank.

8. Chilled water system drain inclﬁding cooling tower.

The process drain system in the building 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 Isolopes Area
process drain system which flows directly to the settling bas no
intermediate hold~up tanks in the line. There are no cross connechions
between the process waste system and the hot waste system. The process
waste stream from the bullding is not separately monitored or measurad.
Under full operating conditions, the total procesg waste flow should not
exceed 10,000 gal/day.

Hot, Wasgte

The building connections to the hot drain system are as follows:
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1. TFloor drains in each cell

2. One hood drain from each laborabory

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

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

5. Vacuum pump surge tank, Jet discharge

6. Vacuum pump seal waber tank, jet discharge
e Vacuum pump sump, Jjet discharge

8. Capped-off connection in room 110

9. Capped-off connection in room 105
10. Carrier transfer line trench drain
11. Coaveyor cubicles floor drains

All of the hot dralan lines in the building are shielded with at least
12 in. of concrete or its equivalent and are constructed of Type 304 T,
schedule 80 stainless steel pipe. All Jjoints are 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 Arca Hot Drain System which discharged into W-1 tank
on the west side of Building 2037. This tank is periodically Jetted to
W-5 or W-6 in the main Tank Farm. The hot waste leaving Building 3047 is
not separately measured or monitored. During normal operation, the volume
of hot waste [rom Building 3047 should not exceed h00O gal/day. Duriag
periods of cell decontamination, however, 2000-3000 gal/day may be dis-
charged through the hot drain system.

The tulk of the hot waste will consist of agueous solutions of varicus
salts and nitric acid that are not unduly corrosive to stainless steel.
Normally, the waste will contain only beta and gamma activities and will
nct exceed 10 curies/liter. Small amounts of alpha activity (~10° alpha
counts/min.ml) may occasionally be discharged into the hot drain system.

Storm Sewer

ions from Building 3047 to the storwm sewer system are the
rains and the cooling tower pan overflow and dump line.
lines nor the pieces of equipment are connected with any radio-
active procegs or drain facilities.

O

9. GASEOUS WASTE

Hot Off~-zas System

- . P
317 7 I

Hot off-gas service enters the west end of the vuilding underground throagh
g l-in. stainless steel header which is connccted to the exdisting Isotc
\res O-in. off-gas main. One 2-in. line to each of the four cells and

A
3

enginesring i1y hot of
The pr : lding header r
There is no auvtomatic pressure control on
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»ung avrout 30 dn. w.g. neggti
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through a stainless steel mesh roughing filter approximately equivalent

to an FG-25 and ther goes through the roughing and absoclute filters in

the Isotopes Ares Filter Pit before going to the stack system. Air enter-
ing the cells under normal operating conditions passes through 90% effi-
ciency filters. During emergency conditions, both the air inlet filters
and the stalnless steel mesh in-cell exhaust filters are bypassed.

Normal air flow through cells A, B, and D is 600 fta/min and 1700 £t°/min
through cell C. When a cell door or top plug is opened, the in-cell stain-
less steel mesh filter is bypassed, and the air flow to the cell wventila-
tien duct subtomatically is increased to provide a minimum air velocity
across the cell opening of 50 ft/min.

All of the filters, both in the building and at the Isotopes Filter Pit,
have pressure drop measuring instruments installed acrogs them to indi-
cate when changing is required. The in~cell stainless steel mesh filters
can be remotely washed down when they become loaded.

The cell is considered as the primary containment for most beta and gamma
work that is carried out in the building. DMost of the alpha work is done
in an in-cell alpha box which is then considered as the primary contain-
ment. All of the automatic control devices on the cell air handling sys-
Tem are of fail-safe design with respect to a building electrical or
instrument air failure. They will provide maximum cell ventilation ca-
pacity in the event of failure of these control services.

The vacuum pump exhaust is discharged into the cell ventilation system,
and any gross contaminants are removed by the previously described surge
tank and water sealed pump.

The cell ventilation header is at an elevation below the Isotopes Ares
header and below the hot drain header. This problem ig handled by pro-
viding a 6-gal sump in the low point of the line under cell D. The sump
1s equipped with an air purge level instrument which sounds an alarm on
the operating corridor alarm panel when the sump is two-thirds full. A
manvally 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. w.g. and would be suf-
ficlent to cut off cell ventilation. This is not considered a credible
possibility because a rapid build-up of water in the header cannot occur
unless a cell flooded tc a depth of 14 in., permitting water to run into
the cell ventilation opening in the cell. At the same time, there would
have to be a cell ventilation duct pressure surge to close the back-flow
preventer on the duct serving the vacuum pump pit in order that the water
would fill up the header rather than run back into the pump pit and sound
the pit sump alarm.
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11. SOLID WASTE

Radicactive solid wasbtes from the building will consist of contaminated
experimental apparatus, wipes, and small process vessels. BSmall items such
as wipes, handling tools, and small glassware will be placed in l-gal waste
cans and transported by the inter-cell conveyor to the end cubicles. The
can is then pulled up into a bothtom discharge carvier and brought te the
purial ground for disposal. Any item larger than 12 by 12 in. or weighing
over 50 1b cannot be handled in the inter-cell conveyor and will have to
be decontaminated in the cell o a polnt where it can be removed through
the cell door or top plug and placed in a hot dumpster. Before a cell
door or top plugs sre opened, health physics surveys are always made by
using a long probe introduced fthrough one of the plug sleeves or a survey
meter introduced via the comveyor. All waste carriers are monltored and
properly tagged by health physics before belng sgent to the burial ground.
The standards outlined in the Radlation Safely Manual are strictly fol-
lowed. Alpha contaminabed wastes are bagged out of the in-cell alpha

box before being placed in the waste cans. In some cagzes, an entire in-
cell alpha box may be disposed of by placing it in a large plastic bag,
removing 1t through the cell door, and putting it in a plywooed box for
digposal.

Standard laboratory hot waste cans lined with a plastic bag are used %o
contain low level solid wastes from the hot laboratories. When the can
is full, the top of the bag 1s taped shub, the top of the can is taped

in place, and the can is tagged with a transfer fag glving the radiabion
reading. Cang reading up to 200 mr/hr at the surface are transferred to
o

the Isotopes Area Hot Can Pick-up Shed for roubine pick up by the hot
truck. If a can hag a reading of >200 m‘r/hrj it dis digposed of immedlately
|

by making a special call for the hot truck. Cans reading <6 mr/hr are
empbied intoa dumpster outzide of the bullding.

12. PROCESS HAZARDS

3

Bince Building %047 will not be used for any routine production operation,
it 1s not possible to evaluate the hazards of specific processgss which
describe the activities being carried out from week to week.

Structurally, bthe cell block, including the windows, will withstand a
sudden overpressgure in excess of 600 lb/ft2 without any type of failure

of movement. If needed, an exhaust capacity of LLOO ftﬁ/min can be ob-
tained from the cells alone and >15,000 ££3/min from the total building.

The bullding structure will withstand a sudden overpressure of 5 peig
without any massive fallure and withoub damage to the emergency air han-
dling equipment and controls. Total hot off-gas capaclty available to the
building amounts Lo 600 fﬁs/min« These building parameters along with
others mentioned elsewhere in this report are used to egtablish the maximunm
quantities of chemicals thal can be used in a particular experiment when the
proposed experiment ig reviewed. This review procedure, coupled with strich
adherence toe operating procedures, is expected to prevent any newsworthy
type incldent invelving an unexpzcted chemical reachion.







APPENDIX A

Drawing No. Title
A-RD-1081 Buillding 3047 EBvacuabion Roubs and Plot Plan

3786 Radioizobupe Development Laborabory -- lsomebric

(€

D-
A-RD-1980 Building 3047 -- Building Plan
A-RD~1983% Building 3047 -- Adlr Flow

A-RD-1984 Cell Section -- Typical Cells A, B, and D
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APPENDIX B

AIR FLOW TEST PROCEDUERES

Containment System Test Procedure

Bullding Alr Flow Measurement Tests.
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Containment System Testing

Weekly Test

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 Lhe cell operating and access areas drops to atb
least 0.3 in. w.g. negative within 20 gec or less.

b. The audio and visual alarm in the operating area is functioning.
Silence the audio alarm.

c. The pressure in the operating and access areas does not drop lower
than 0.55 in. w.g. negative.

d. The cell air inlet bypass lines are open.

e. The air supply fan in Plenum 2 has stopped operating.

£« The damper on the Plenum 2 air supply duct is closed.

g. The air supply fans in Plenum 1 and 3 are still operating.

h. All roof exhaust fans have stopped operating.

1.
b
.

The duct damper on the contalned area exhaust fan on the roof
has closed.

J» The motor operators on the cell emergency exhaust dampers indi-
cate that the dampers are open.

k. The cell negative pressure gage shows at least 0.5 in. w.g. nega-
tive with respect to the operating area and is not more than 2.0

in. w.g. negative.

5. Put the building back in the normal operating condition by pushing the
re-set 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 building supervisor.

Quarterly Test

Once each guarter, in addition to the items listed above, put the building
into contaioment by loosening the low pressure connection to the containment
pressure switches locabed on the operating face of the cells. Do this for
each cell.
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Building 3047 Weekly Containment Check

Date Checked By

1. Method used to place biilding in containments

e}

Overating area: Seconds to reach 0.3 in. w.g. negative . .

fal

. Charging area: Seconds to resach 0.3 in. w.g. negative . .

AN
It

Final w.g. negative pressure reached: Operating area . . .
Charging area . - .

5. Alarms operabling:

Ady handling panel « « o o o o o o o s 5 o + 2 s & o 4
Fdwards annunclabor - « o o o o « o o o 5 o o o o o o o
Soubheast stalrwell ~- 2nd floor .« & o o o o o o o o
Southwest stalrwell -- 2nd floor .« « o « « « o o o & &
Room 215 & & o o « o o 2 o = o o « 2 o s s s s o s 2 o
Room 113 « & v « o o o o o.6 o s o o 5 s 2 o 5 s o o =

o

coa o

®

= O
.

o
£

ights operatings:

Alr handling pane! e e s e w e s s s s s s e e s e
Personnel accegs from room 110 . ¢ & o v« 4 e o .o o s
Personnel access from southwest stairwell -~ 2nd flocr
Personnel access from southeast stalrwsll -- 2nd floor
Personnel accegsg from goubtheast stairwell -- lst floor
South aly 1lock -« inside « « o o s o = » o a2 s » o » &
Personnel access from change room to corntainment area .
Personnel access to operating area from north side

DT

-

Fog 0 O

of bullding « « « « + « & & .
i. Access from 3rd level -~ roon 3135 ¢ o o o o o o o o o

. - . - 3 ° a . ® o - ° .

T. Cell inlebt bypass dampars OPEIL + s s « 5 o s o o s o o 5 s

o

8. In-cell bypass dampers OPEA » o « = o s o s a o s s o o = a
9. Supply Fan No. 2 shopped o o o 2 2 4 s 5 s o & a o o o o+ a
10.  Bupply fan No. 2 inlet damper clogsed .« o« o o ¢ o & o o o
11l. Supply fan No. 1 operating =« « « o + o o o o o o o o 2 =

S operating o o o o o 4 6 e s e e s 4 e s s
H

e AJ-106 e 5 & o % & s o
-b » AJ‘"‘]_O2 ® L] L3 . . ° - . .
o AJ~103 o 4 4 6 s s e o

e AT=102 &+ 4 o o s 6 e .
Do ACLLT o o o o = o o 5 =
co AC-118 4 s e v e e e e .

12. Supply fan No.

1%5. Exhaust fans off

14. Exhaust fansg damper close

15. Cell w.g. negative pressure: a. Call

[ - o o . - - L L. -
. Caell B v s a o o o o »
Cca Cell € 4 o o o 5 o o o+
doe Cell D 4 o o o o o & o

al

TR PEI T I
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Building Air Flow Measurement Tests

Test 1

1. Test Conditions

Building in normal operating condition.

2. Measurements

a. Air flow readings at Tap 1 (outside Building 3047) .

Reading Differential Pressure (w.g.)

Top of duct

O\ F WO

Bottom of duct

b. Air flow readings at Tap 2 (chemical engineering area, Building Z047) .

Reading Differential Pressure (w.g.)
Tep of duct 1
2
)
i
>
Bottom of duct ©

1. Test Conditions

Building in same condition as Test 1 (normal operation) except decon-
tamination room manual damper 1s closed.

2. Measurements

Air flow readings at Tap 2 (chemical engineering area, Building 3047) .

Reading Differential Pressure (w.g.)
Top of duct 1
2
3
i
5
Bottom of duct 6



1. Tesgt Conditbtions

Building in same condition as Test 2 exceph as follows:

Valve off a8ll cell differential pressure manometers.

a

b. Disconnect one cell differsntial pressure mancmeter and connect
the taps to a LQ in. w.g. mancmeter or Magnehelic gage.

c. Tape plastic over the c21l alr inlet filkers.

d. Tape plastic over the cell emergency alr inlet duct openings.
e, leave decontamination room damper closed.

2. Measurements

a. ©Cell differential pressure manomeher (wagn)a
.

b. Air flow readings at Tap 1 {outside Building 3047).

Reading Differential Pressure (w.b )

Top of duct

FAN PO

VAT

,

Coe

at Tap 2 (chemical engineering area) .

Differential Pressure {(w.g.)

ONNE 7008 O =

Bottom of duc

1. Tesgt Conditions

Leave building in same condition as during Test 3 and, in addition,
cloge the manual dampers on all of the conbtained area hoods (seven
hoods). Mark the position of the damper arm on each hood before
closing so that when they are re-opensd lg! they can be returned
te the same position.




2. Measurements

8. Cell differential

b. Air flow readings

Reading
Top of duct

Bottom of duct
ce Air flow readings

Reading
Top of duct

Bottom of duct

1. Test Conditions

Lo

pressure manometer (w.g.).

Tap 1 (outside Building 3047)

Differential Pressure (w.g.)

EOD

N\

Tap 2 (chemical engineering area).

Differential Pressure {w.g.)

O\ WD O

Leave building in same condition as during Test 4. In addition, turn
off all building supply and exhaust air fans in both the contained and

noncontained portions

2. Megsurements

a. Cell differential

b. Air flow readings

Reading
Top of duct

Bottom of duct

c. Air flow readings

Reading
Top of duct

Bottom of duct

of the building.

pressure manometer (Weg.).
Tap 1 (outside Building 3047).

Differential Pressure (w.g.)

[N I N A I S

Tap 2 (chemical engineering area).

Differential Pressure (w.s.)

N1 W O
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1. Test Conditions
Restore bulilding tc normal operating conditilons as follows:
a. Remove plastic coverings over cell air inlefs.

. Reconnect cell differential pressure gages.

c. QOpen hood dampers to ocriginal position.
d. Open deconbamidation room damper.

e. Turo on all air supply and exhaust fans.

2. Measurenents

a. Alr flow readings Tap 1 {(outside Building 3047).

Differential Pressure {(w.z.)

engineering area).

essure (w.g.)

Reading
Top of duch 1
2
3
I
5
Bottom of duct 6
b. Alr Tlow readings Tap 2 (chemical
Reading Differential Pr
Top of duct 1
2
3
I
5
Bottom of duch 6
Test
1. Test Conditions

Leagve the building in the same condit

xcept place the building in containment.

2. Measurements

Time to reach 0.3 in. Wegs Time, sec
a. 1In operating ares
. In access area
co In cell top area

Lowesh pressure reached Time, sec

ion as Test 6 (normal overation)

Pregsure, in. w.g.

d. In operabing

CVQ
o
Qwa'
("\
o

e. In access area

=
°
Ny
o
©

In cell top ave:
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g. Air flow readings Tap 1 (outside Building 3047).

Reading Differential Pressure (w.g.)

Top of duct

oW W N

Bottom of duct

h. Air flow readings Tap 2 (chemical engineering area).

Reading Differential Pressure (w.g.)
Top of duct 1
2
2
I
o
Bottom of duct 6

Test 8

1. Test Conditions

Leave the building in the same condition as during Test 7T (in contain-
ment) and shut off the air supply fans to the entire building (con-
tained and roncontained areas).

2. Measurements

1. Wegs
a. Negative pressure in operating ares

b. Negative pressure in access area
c. Negatlve pressure in cell top area

d. Air flow readings Tap 1 (outside Building 304T).

Reading Differential Pressure (w.g.)

Top of duct 1

2

>

)

5

Bottom of duct 6

e. Air flow readings Tap 2 (chemical engineering areca).

Reading Differential Pressure (w.g.)

Top of duct 1

2

3

i

p)

Bobtom of duct 6



APPENDIX C

OPERATING FPROCEDURES AND REGULATIONS

Cell Entry Through Rear Accesg Door

Cell Entry Through Top Plugs

Handling and Storage of Rare and Valuable Materials
Inter-cell Conveyor Operation

Radioactive Solid Waste Handling and Disposal

Hot Can Handling Procedure

Manipulator Change-oult Procedure

Vacuum Surge Tank Draining

Vacuunm Seal Weber Tank Draining

Vacuun Pit Entry

Hot Off-gaszs and Cell Ventilation Sump Jet Operation
Vacuum Pit Panelboard Alsrm |

Contalnment

Building 3047 Plant Evacuation Procedure

Building 3047 Safety Regulations
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11.

12.

hé

Cell Entry Through Rear Access Door

Store all radicactive material in appropriate shielded casks. Place
waste and debris in metal cans and remove via conveyor. Flace cans in
shielded dumpster or waste transfzr cask for removal to the Burial
Ground.

Hose down entire cell with waher. Allow 15 min for cell to drain.

Check inside of cell with a Cutie Pie Survey Meter that has been wrapped
in plastic and transferred to the cell via the conveyor. Remove the
survey meter when the survey is complete.

Position conveyor dolly ab either cubicle A or B. Chooge the cubicle
that is the greatest distance from the cell to be opened.

Set up rope supports around cell door with necessary radiation and/or
contamination signs ahbtached to the rope.

Spread and tape blotter paper over entire roped-off area.

Provide separate plastic lined receptacleg for used plastic suits,
coveralls and caps, gloves and bootees, and waste.

Prepare decontamination procedure and/or radiation work permit. The
procedure should include reagents (concentration and volume) to be used,
method of application, removal of eqguipment, disposition of equipument,
potential hazards, etc.

Contact manipulaber cell supervisor for cell key.

Set Emergency Damper Cornitrol switch to indicate setting for cell to
be entered.

Due to the effort required to open the cell doors, two men shall per-
form the operatior. One man is to open the door and the other to
handle the Cutie Pie Survey Meter.

Determine radiabion levels in the cell (survey meter and smears) and
consult cell supervigor for neces

Cell entry for the purpose of deconteminabion, equipment installation,
equipment removal or equipment repairs inveolving Lhe use or possible
contact with radiocactive solubtionsg shall require the following pro-
tective clothings:

1 pair contaminabtion coveralls

1 pair plastic bootees {taped to coveralls)
1 pair rubber gloves (taped to coveralls)
Safelty glasses
Safety shoes
Cotton cap
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i._t

1h.

N
.

b

Film badge, pencil meters, chirper, dosimeter, and film ring
Alr line plastic sult complete with rubber gloves and plastic
hootees

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

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

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

In~cell Procedure

a. Check all suspicious material with a portable radiation detector.

. 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. Work at a normal speed. Do not become excited as this requires

a greater air supply and generally means a departure from safe
work habits.
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15.
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Cell Entry Through Top Plugs

Store all radicactive material in appropriate shielded casks. Place
waste and debris in metal cans and remove via conveyor. Place cans
in shielded dumpster or waste transfer cask for removal to burial ground.

Hose down entire cell with water if possible. Allow 15 min for cell
to drain.

Position conveyor dolly at either cubicle A or B. Choose the cubicle
that 1s the greatest distance from the cell to be opened.

Set up rope supports around the cell to be entered with necessary radia-
tion and contaminabion signs abtached to the ropes. NOIE: When opening
cells B or C,notify personnel in Laboratory B of changing conditions
near the laboratory access dcor.

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

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

Remove the 6-in.-diam plug from the cell blocks. Survey and wrap in
plastic. Place on paper in roped off areca.

Obtain survey of cell interior through plug opening with suitable sur-
vey lunstrument.

Contact manipulator cell supervisor concerning cell block removal.
Start AC-117 fan before removing cell blocks.

Due to the effort required to operate the hoist and gulde the blocks,
two men shall perform the operation ~-one man Lo remove the blocks
aad 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 d/min if necessary.

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

Determine radiation levels in the cell (survey meter and smears) and
consult cell supervisor for necessary protective clothing to be used.

Prepare decontamination procedure and/or radiation work permit. The
procedure should include reagents (concentration and volume) to be
used, method of application, removal of equipment, disposition of
equipment,, potential hazards, etc.
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16. Cell entry for the purpose of decontaminationofequipment, equipment
removal or equipment repairs involving the use or possible contact
with radioactive solutions shall require the following protective
clothings

1 pair contemination coveralls

"1 pair Pplastic bootees (taped to coveralls)

1 pair rubber gloves (taped to coveralls)

Safety glasses

saTety shoes

Cotton cap

Film badge, pencil meters, chirper, and dosimeter

Alr line plastic swuit complete with rubber gloves and plastic
bootees

17. The following protective clothing shall be conslidered the minimm
requirement for cell enfrys

Contamination coveralls

Cotton or rubber gloves (Laped to coveralls)

Shoe covers '

Plastic bootees (taped to coveralls)

Safety shoes

Cotton cap

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

18. When personnel are working inside a cell,at least one man must be
avallable outside the cell to assist with tinmekeeping, dressing,
undressing, ete. and have the minimum reguirement protective cloth-
ing available for emergency cell entry.
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Handling and Storage of Rare and Valuable Materials

Each unit (source, capsule, bottle, etc.) shall be stored in a con-
tainer that is identified by a band of yellow tape and a number.

The number shall appear in alt least three places (~120° gpart) along
with the words PRODUCT STORAGE CAN.

A card shall be filled in with the following information:

a. Date

b. Radiocactive material, form and amount (curies, grams, etc.)
¢c. Radiation survey measurement (if available)

d. Product storage can number

e. BSignature

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

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

A1l product storage cans must be inventorisd 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 1t becomes necessary
to retire a product storage can, a description of the disposition
must be recorded in the log book.
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Inter-cell Conveyor Operation

Description

The conveyor consists of a cable-operated, motor-powered, 4-wheeled
dolly that travels from cubicles & and B abt each end of the cell block
through cells A, B, C, and D. Desgign limitations for the dolly include
a maximum weight of 50 1b and a maximum size of 12 x 12 x 12 in.

The conveyor may be operabed from each of six stations -- cubicles A and

B and cells A, B, C, and D. Limit switches stop the dolly at the desired
station. Indicator lights show dolly location. Safety switches alubo-
matically lock out the drive mechanism when the rear access door 1s opened
or the top shielding blocks are vemoved. (Should an emergency arise mak-
ing 1t necessary to move the dolly, the manipulator cell supervisor should
be contacted.)

Operabion

1. Observe location of dolly and check with other operation personnel
to be sure that dolly is empty.

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

3. When indicator light comes on at the destinabion, remove access cover
and check pogition of dolly. It may be moved to the right or left
by pressing appropriate jog button.
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Radiocactive Solid Waste Handling and Disposal

Low level wasle may be placed in plastic-lined hot cans for transfer to
a yellow dumpster or by special request 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 Contaminaled Material to Burial Ground,
shall accompany all shizlded cask cr special transfers to the Burial Ground
from Building 3047. A Radiation Work Permit shall be executed as required
(see Procedures and Practicss for Radiation Protection, Health Physics
Manual, No. A-%2.1, page 2).

Three types of shielded tranzsfer casks are available for use in Building
3047 to transport high level and intermediate level waste to the Burial
Ground. One type of shielded cask (two available) is a shieldéd dumpster
with approximate ingide dimensions as follows:

23 by 68 in. at bottom
bh vy 68 in. at top
28 in. a back .
121gnt
32 in. ah fronfr} helgh
30 £1° approximate volume

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

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

20 by 38 in. at btobiom

37 by 386 in. at %op

24 in. at back N

16 in. at fromé} Aelght

10 £t2 approximate volume

The material of construction is stainless steel and the shielding is 4 in.
of lead. One of the casks is stored in Bullding 3029 and the other at
the Fission Product Development Laboratory.

The third cask accommodates a one gallon can and is designed for top or
bottom loading snd for boitom discharge. The shielding is b-in.-thick
lead. Cans may be introduced and removed from conveyor cublcles A or B
with the cask.

After the cask is loaded and the drawer locked in the closed position,
it shall be enclosed in two or more layzrs of heavy plastic sheet and
placed in a mefal tray for transfer o the Burial Ground. The cask must



secured to prevent lateral or vertical movement. It is not permissible
to transpert the cask hanging from a crane boom.

Materials and equipment to be removed from the hot cells must be emptied
of all radioactive solution and deconbaminated with detergents and/or
complexing agents. The materisl shall be placed in metal cans with covers
taped on where possible. Large or odd shaped materials or equipment shall
be enclosed in heavy plastic, wooden coffins or both. Radioactive solu-
tions must not be placed in the transfer casks.

The equipment shall be packaged for removal from the cells before the
transfer cask is placed in the bullding to avoid inactivating the casks
for prolenged periods of time. Also, the casks are not to be used as
temporary storage shields.



Hot Can Handling Procedure

Cans recading <6 mr/hr will be dumped in the special dumpster at the
east end of the area.

Cans reading >6 mr/hr but <200 wr/hr will be stored in the "hot™ can
storage shed (shield=d side) for routine pickup. Place radiation tags

or signs on cans in use reading >0 mr/hr,

Cans reading >200 mr/hr must be handlied on a special pickup basis
(call Burial Ground, 6356, to arrange for special pickup).

Use only “"Approved fTor Use" tagged cmphies equipped with a plastic
bag liner.

The Zoning Procedure is always in effect.

Personnel in Building 3047 are resporsible for the following:
a. Taping the bags closged.

b. Monitoring ard tagging all caus.

¢c. Taping on covers on all cans for Burial Ground pickup.

d. Placing cans in proper location for pickup.
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11.
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Marzipulabtor Change-out Procedure

Remotely decontaminate manipulator.

Remotely de~tong manipulator to be removed.

Spread and tape down blotier paper in front of cell.
Drape plastic sheet down the front face of cell.

Rope off operating area.

Shut down AC-118 supply fan.

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

Obtain Radiation Work Permit. Supervisor in charge and Health
Physics representabtive shall sign Radiation Work Permit.

(V] robactiv thing requirement re s
Minimum probective clothing requirements are

Coveralls
Shoe covers
Gloves
Assanlt mask
Cap

Millwright will proceed with aormal manipulator removal procedure,
which includes bagging in plastic asg it is removed. Health Physics
representative will be in atfendance continually during manipulator
removal.

After removal, radiation permitiing, =a smear should e taken on the
lave end of e manipulator by carefl ing the plastic cover-
ing and resealing after smear is ﬁakenu

Decontamination procedure will be determined by above smear.

After manipulator 1s replaced, all paper and plastic should be picked
up and the enbtlire operabting area should be sueared aznd cleaned if
necessary.

Start AC-118 zupply fan.

IT building wag put into containment for removal of manipulators,
return to normal conditions.
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11.

12.

56

Vacuum 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—lOl).

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

Open HCV-10L.
Open steam to J-108 (steam jet) (HS-108).

Allow jet to run until TT-108 indicates that F-104 is empty. Turn
of ' steam.

Close HCV-10k.

F-104 should be rinsed with Hz0 each time it becomes necessary to
empty tank under normal operations.

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

Repeat steps 2 through 7.
tart vacuum pump.

Reset all slarms.



Vacuum Seal Water Tank Drainin
&

Shut down vacuum
Open HCV-105.
Turn on steam to
Continue Jetting
NOTE: Low level
Close HS-108.
Close HCV-105.

Add Hp0 to F-105

system by stopping vacuwm pump (J-101).

J-108.

unbil TI-108 indicates that F-105 is empty.

alarm will sound.

through valve at panelboard until level alarm on

#-105 ig in normal condition.

Start J-101.

Reset all alarms.



Jacuun Pit Entry

A health physizs surveyor should be irn attendance at all times when
entry into the wvacuum pit becomes necessary.

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

Set up contamination zone around access port.

Pull manhole cover from vacumum pitn access port.

Have health physics survey carefully from top of port.

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

survey and smear procedure wlll determine protective clothing to be
WOl «
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Hot Off-gas and Cell Ventilation Sump Jet Operation

Degceripbion

Two sumps are located inside cell D to drain the hot off-gas and cell
ventilation ducts. Each sump has a separabe steam Jet syphon which empties
into a 10 gal stainlesz 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 ig connected to the Edwards Annunciator Panel in the
cell operating area.

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

1. Cell Ventilation Sump

a. Close valves Ll and 5

be Open valve 2

c. Open valve U

d. Open manual steam valve labeled STEAM TO CELL VENT. SUMP JET
e. Allow steam to flow for ~1 min after alarm light goes off

£ Close manual steam valve

g. Close valve 4

h. Close valve 2

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

2. Hot Off-gas Sump

a. Close valves 1 and 5

b. Open valve 2

Open valve 3

Open manual steam valve labeled STEAM T0 H.0.G. SUMP JET
Allow steam to flow for ~L min after alarm light goes off
Close manual sbteam valve

Close wvalve 3

Close valve 2

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

.

o

50a ey 0 O

ita
.
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Yacuum Pit Panelboard

Acknowledge alaru at Edwards Annunciator and then at vacuum pit panel-
board.

The following items could cause alarm.

a. sSurge Tapk High Levsl

Correction -- contacht one of The below mentioned persons for
instructions.

b. Vacuum Pit Sump High Level

Correction -- open HS-101l vacuum sump drain valve. Open HS-108
steam to Jet valve. Allow steam Jet To operate until
temperature indicator on TI-108 shows a rise in tempera-
ture. Close HS-101 and HS-108.

c. TA-101, TA-108, TA-1014, TA-103, and TA-105

Correction -- check Wheelce Controllers and note which is causing
alarm.

TA-101 Vacuum Pump South Beariang Case Temperature ~-- contact one of
the below mentioned persons for instructions.

TA-108 Jet Discharge Temperature -- chack HS-108 (steam to jet) valve
to make sure that 1t is closed.

TA-10]1A ~-- not operating.

TA-105 C-103 Heater Exchanger Hp0O Discharge Temperature -- increase
flow through cooling Huo0 rotomeber by opening manual valve
located just behind rotometer.

TA-105 Seal Hz0 Temperabure -- increase flow fthrough cooling Ho0
rotometer by opening manual valve locabted just behind roto-

meter.

d. Seal H-0 Tank (F-105) TLow Level

Correction -- add Ho0 to F-105 by manual valve locabted behind panel-
board until alarm returns to normal condition.

e. Seal H-0 Tank (F-105) High Level

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

For further informstion conbach: . E. Sizemore Knoxville 689-5270
E. E. Pierce Kingston 376-6316
T. A. Butler  Oak Ridge 482-1%63
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Containment

In the event the buillding should be in containment, red lights at
egch entrance to the contairmment ares will be flashing and an inter-~
mittent sounding horn can be heard in each stairwell and also in the
operating area.

Call Health Physics.

Check radiabtion monitor panel in soubheast stairwell to see if con-
talnment was caused by a radiation incident.

WOTE: It takes two (2) air monitors alarming simulteneously to
cause bullding to go into containment.

If radiation has caused building to go into containment, have health
physics "dress out” in appropriate protective clothing and enter con-
taimment area to survey the situation.

After survey has been completed, contact one of the persons listed
below Tfor further instructions.

If radiation did not cause the bullding to go into containment, enter
operating area and press Alarm Reset button on Alr System Conbtrol
Panel and on Edwards Armunciator. This will stop all horns. Flash-
ing lights will continue Lo operate until Alr System ig reset and
building is back in normal condition.

If power fallure caused conbainment, follow Power Surge Correction
Procedure.

Check pressure differential between cells and operating area. A
differential of ~0.25 in. w.g. will cause bullding to go into con-
tainment. Note which cell or eslls caused conbalinment and contact
one of the persons listed below.

2get conbainment and return bullding Ho normal condition after
he cause has been corrected, do the following:

a. Press "Reset” button on Alr System Control Panel.

b. Start AJ-102, AJ-103, and AJ-106 at Motor Control Cenbter in
room 102.

For further information contact: K. Bigzemore Knoxville £89-5270

E. Pierce Kingston 376-6316

Re.
.
T. A. Bubler Oak Ridge 482-1363%
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Building %047 Plant Evacuation Procedure

Immediately upon hearing the Plant Evacuation signal, the following opera-
tions will be performed:

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

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

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

. After making a search of the building, the searchers will report to
the building warden at the southeast stairwell, first {loor.



Buildine 3047 Safety Resulabions

Protective Clothing and Eguipment

1.

Protective Clothing

The normal minimum protective clothing required for work in the labo—
ratories and cell areas of Bullding 3047 consists of the following
(8) safety glasses, (b) " eontamination” coveralls, and (c) safety
ghoes. Such items as gloves, caps, Jjackebs, efc. are provided for

wear as needed.

Coveralls should fit properiy. ILoose clothlng can get snagged on
equipment, too long coverall legs can lead to falls, or too tight
coveralls can cad discomfert and losg of e”flclency. Coveralls
marked “contamirabion’” cannot be worn oubside of regulabted zone areas

exceph when traveling in a properly marked vehicle.

Gas Masks

Three hypez of gas mazks are avallable for use in Building B0LTs (a)
standard assault mask, {b) full-vision mask, and (c) air-supplied
respirator. (as masks are used in areas where air-borne conbtamina-
tion or vapor hazards exis®t or can be expected to occur. These areas
are degignated by supervision as they occur, and =z gas mask must be
worn. Certain areas are permanent gas mask areas. Gas masks areused
once and then gent in for cleaning. They should be placed in
plastic bage and delivered Lo the health physics office after use,
not left lying around. Iye glasses cannot be worn with either the
asgault mask or ths full-visicn mask.

r

A supply of gas masksz is kept on hasd for normal use. The gas masks
in the Emergency Cabinet ars for emergency use. I it 18 necessary
to use maskse from these cabinets because of short supply, supervision
vhoulf note this and replacs the masks as soon asg possible. The masks

in tha § 5y are noh te be removed withoub permission of
the bu%ldiﬂg gupervision, except 1ln emergencies.

Alrline Suit

ls

The airline suit ig used for probection from conbaminabion and for
some chemical work. It asists of three secbionss (a) airline vest,
(b) plastic top and helwmet, and (c; pWas% trousers. The vest is
worn undsr Gthe top and an alrline connect ed to a snaptite fitting on
the vegt. A headband with airline attached fibts around the forehead
and two alrlines extend into the l=gs of the suit. Compressed air at
25 psi is supplied to the suits A drawstring in the top part of the
suit allows it 4o be Lightened Just below the waist and alr is ex-
hausthed abt this poirt. Normally, uot more than 50 ft of alrline is
used be%'ﬂ@n the alr supply and the sult; permizsion to use more nust
be obbalned from bullding supervision.
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When working in an alrline suit, an operator must be observed con-

stantly. The observer gives as<1s+anbe while putting on or removing
the suit and observes while the work is being done. He keeps the air-
line straight, provides tools and equipment and must be ready to give
emergency assistance 1if required.

Situations which require airline suits include decontamination in
cells, handling of large amounts of acid, and removal of contaminated
equipment from cells.

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

No more then two airlines should be used at cne station at the normal
alr pressure setting.

Face Shield

Plastic face shields are to be worn while pouring or mixing chemicals.
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 cleaned before and after use, and be kept off
the work tables. TFace shields lying around are likely Lo pick up

harmful chemicals.

Safety Glasses

It i1s g building regulation that safety glasses or their equivalent
be worn at all times by personnel working in the building.

There is a certalin resistance on the part of some personnel Lo the
wearing of safebty glasses. L_ke all other items in this group, safety
glasses are intended for the protection of the individual. FEveryone
should be aware of the obvious need for eye protection; however, if

a person cannoi accept logical explanations of this need, two state-
ments cover the wearing of safety glasses:

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

Failure to wear safety glasses 1s grounds for disciplinary action.
Any person who breaks, misplaces, conbaminates or otherwise renders
his safety glasses unusable should report this immediately to super~
vision. Laboratory goggles may be worn while safety glasses are
being replaced.

Hard Hat

At certain times arcas in the building may be designated as "hard
hat" wcnes. These areas are posted with appropriabe sigus and wearing
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of hard hats is required at all times. HNven temporary entry into a
"nard hat" zone reguires a hard hat. Hard hats are kept on hand as
part of the building protective egquipment.

7. Safety Shoes

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

8. 8Safety Belt and Line

Safety belbts and harnesses are used mostly for work al the top of a
cell. When a worker ig 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 lengbth of line which allows the necessary freedom of move-
ment. If a safety belt is usged with a plastic alrline sult, it should
be worn under the suit s0 that the belt cannot restrict the airline.

A safety line should be of minimum length and in no case should i%
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 strengbh of the safety belt or line.

ey

Sash cord" is not to be used for safety lines.

Summary: The use of personal safely equipment is the respongibility of
each individual for his own protechion. However, since the safety of all
employees is of direct concern to supervision, the supervisor must make
sure that the proper use of safety equipment is known and adhered to by
all of his personnel.

Handling and Storing of Chemicals and Eguipment

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

2. Loading areag will be chained off when lifting equipment .or chemi-
cals with the crane.

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

4, Carboys will be handled by carboy lifters and drum holders will be
flushed and tagged after ewmptyinge.

5. Acid bottles will be carried in approved containers and all empbties
cleaned immediately after empbying.

6. All empty chemical contalners shall be removed from the bullding and
stored in proper places as soon as possible.
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All solvents will be contained in approved vessels and stored inside
approved solvent storage cabinets.

All areas shall be kept clean of materials at the safety showers,
fire fighting equipment, alsles, and exits.

Flammable material will not be stored under or above any stalrwell.

Mechanical and Electrical BEgulpment

L.

No mechanical equipment, i.e., cranes, pumps, agitabors, 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 willl not be removed from equipment by anycne except the
person who originally placed it on the equipment.

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

Fire Pighting and Emergency Egquipment

1.

3,

Cell personnel shall acquaint themselves with the operation and loca-
tion of all fire fighting and other emergency equipment.

A1l personnel shall acquaint themselves with the operation and loca~
tion of all safety showers.

All persconnel shall acquaint themselves with the operation and loca-
tion of assaull masks and airline suits.

Safety and Housekeeping

Since good housekeeping is conducive to safety, the building supervisor
1s 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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APPENDIX D

CALCULAT ION METHODS

Maximm Downwind Dose

Downwind Dose Distribubtion

Maximum Contaminabed Ares

Volume of ERelease to Secondary Containment

Doge to Conbainment Zone Personnel
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Maximum Downwind Dose

Radiocactive material that may become dispersed in the air of a cell in
Building 3047 is carried through underground duct work to the Isotopes
Area Filter Pit and then to the Building 3039 stack where the air is dis-
charged to the atmosphere at a height of 200 ft. All of the dispersible
inventory in a cell will rot 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 Thesz calculations, it is assumed that 20% of the dispers-
ible inventory in the cell reaches the filter pit and that the particle
size distribution and filfer efficiency are as follows:

Particle Size Range, u % of Total Weight Filter Removal Efficiency, %
>0.3 98.8 99.95
0.1-0.3 1.1 95.0
<0.1 0.1 87.0

If it is assumed that the radiocactive material which penetrates the filters
passes out the stack in a short period of time, the maximum dose will oc-
cur at the point where the plume hits the ground and will depend on the
dilution of the plume as 1t expands upon leaving the stack. The extent

cof the dilution will vary according to the height of the stack, wind
veloclty, and atmospheric conditions and is evaluated for a specific set

of conditions as follows:<

2 -7
k = maximum average stack dilution fachor = -———sz— = 1.6 x 107° sec/m° ,
ma, neuh

where
n = wind velocity, m/sec,
h = effective stack height, m,

and for the Building 3039 sthack (220 ft) at a wind
velocity of 3 mph, Kpg = 1.6 x 107 sec/m®.

A value of % mph has been chosen as the wind velocity because k, which
describes the maximum average ground concentration, goes through a maxi-
mum at aboubt this value due to the dependence of the effective stack
height on wind velocity ag follows:

o= Ho+d (V/u)t e (1 + a1/7y),
where

H = actual stack height,

d = stack diameter, meters,
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Vs = velocity in stack, meters/sec,
T, = stack gas bemperature, °C,
AT = difference bebween stack and ambient temperatures.

The maximum dose recelved downwind for a given set of atmospheric condi-
tions (k) can then be writtens

() () 1)(1.4h)
(1.h4 % 107)(MPCago)

D =

rem ,

C = curles of activity released from the stack,
. A4 s ° al I, - 3
k = stack dilution factor, Sec/m s
MPCago = maximum permissible concentration of radiocactive
material in air that will give a 100 mrem dose
in 40 hr exposure, curies/=°,
1.44 x 10% = gseconds in 40 hr,

1.44 = factor %o compensate for increased breathing rate.

The curies (C) of achivity released from the shtack can be cbtained from the
particle size distribubion and filter afficiency as follows:

¢ = (Qp)(.2)[(.988)(5 x 107%) + (.011)(.0%5) + {1 x 107°)(.13)] ,

where

Qp = dizpersibvle Inventory in cell, curies.
Therefore the maximum downwind dose for a particular isotope may be
written asgs

D - (Qp)(1.6 x 10-5)(10-8)(2.35 x 107%) e
h MPCago S
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Downwind Dose Distribution

If it is assumed that the particles discharged from the stack are small
enough to behave essentially like a gas, the dilution of the plume at any
distance from the stack will depend on the wind velocity, atmospheric dif-
fusilon coefficient and atmospheric stability conditions. The stack dilu-
tion factor at any distance, X, from the stack is:

2 . (n?/C,Bx21)

k = X2“1’l

ﬂcxgu ?
k = stack dilution factor, sez/m°,

U = wind velocity, m/sec,

h = effective stack height, m,

X = herizontal downwind distance from stack, m,
Cy = atmospheric diffusion coefficient,

n = atmospheric stability parameter.

For the neutral atmospheric conditions assumed in this report, the values
of C and n are 0.1 arnd 0.25, respectively.

The time required for the p}ume to reach the ground (the maximum average
ground level dilution) isg ™

4
(=

i%_(hz/cxa)l/(g“n) .

Therefore the horizontal distance from the stack at which the maximum
ground level dose i1s incurred isg

lE/CXE)l/(2“n> .
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Maximum Contaminated Area

The maximum area enclosed by a specified contamination isopleth resulting
from the plume of a stack releage can be approximated by:

0.18
A =
max w/e ?

where
PO 5o, 2
Amax = maximin conbaminated area, m™,
T S . 2
w = conbamination level, curies/m~,

¢ = curies released from stack.

If an area ig considered contaminated, it exceeds 30 d/min.dm; alpha or
1000 d/min.dm™ beta-gamma, thens ‘

L5% % 107
Ag = ALPY ;Oi e pile® 3

and
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Volume of Release to Secondary Containment

The volume of air which will flow from the primary containment to the
secondary containment if the primary containment volume becomes pres-
surized depends on the duration of the pressurization, the pressure dif-
ferential belween primary and seccndary containment volumes during pres-
surization, and the leak rate of the primary containment barrier. The
maximum credible accident assumed for the Building 3047 cell block is an
explosion that generates 100 ft° of gas in 0.5 gec.

Flow through an orifice is directly proportional to the square root of
the pressurg differential and inversely proportional to the orifice
resistance:”

Q- (AP)l/Z

Ro ?

where

©O
It

flow rate,

AP = pressure differential,

[=s]
i

o orifice resistance.

The leak rate data for the Building 3047 cell block give an equivalent
orifice resistance as follows:

\ﬁg-x €0 _ 0.48 (in. w.g.)%/2

Ro = 150 ofs

°

As soon as the cell pressure reaches 0.25 in. w.g. negative, the pressure
switches will activate the emergency exhaust %o increase the flow rate to
1200 fts/min go that, during the 0.5 sec the gases are being generated by
the explosion, 10 £ will be exhausbted leaving 90 7t° to pressurize the
cell. The volume of the largest cell is 895 £tS and, neglecting the addi-
tional surge volume of the cell ventilation ducts available for gas ex-
panslon, the pressure in the cell will rise to 1.48 psig at the end of

0.5 sec. At an exhaust rahe of 1200 ftb/min the pressure will drop back
to O psig in 4.5 sec, and the amount of gas leaking out of the cell dur-
ing this interval will be:

(AP avg)™ 2y

W =

where

AP avg = average pressure differential = 20.5 in. w.g.,

!

R, = equivalent orifice resistance = 0.48 (in. w.g.)Y2/cfs

m = cell to cell block volume ratio = 2/7,
t = time of pressurization = 5 sec

W = volume of gas escaping to secondary containment = 2.7 Ft°.
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Doge to Containment’ Zone Personnel

The dose received by personnel in the POH ainment zone at the time of the
maximom credible accident described in "Volume of Release to Secondary
Containment” will depend on the type and guantity of radiocactive material
released, the extent to which the sctivity mixes with the air in the sec-
ondary containment volume, ard the time required by personnel to evacuate
the area.

No location 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. Assuming there
would be some reaction time on the part of individuals in the containment
area, 2 nmin has been chosen as a reasonable evacuation time.

The amount of radiocactive material carried by the gases escaping from the
primery containment volume depends upon the size of the particles and the
slze of the openings through which they escape. 8Since these factors are
mknown, a value of 10 mg of solids per cubic meter of gas has been used
for the dose calculations. This 1s equivalent to the maximum stable asrosol
of water droplets in alr and probably represents an extreme case. It is
also agssumed that the radiocactive material is uniformly dispersed in the
secondaly‘containment volume when it escapes from the cell and that the
breathing rate of perscnnel in the containment zone during the emergency
will be 44% faster than normal. The dose received during the 2-min evacua-
tion can then be written as follows:

D = (W)(lO)(SpA)( %g1po)(1 ) —

(Vp)(1.4h % (MPCaq0)
where
W = volume of gas escaping primary containment = 2.7 £t°,
SpA = radiocactivity of enbrained material, CUTL’“/m
Vp = volume of contalmment zone = 8.093%3 x 104 fta,
MPCajo = maximum permissible concentration of entrained radio-
active material that will give a dose of 100 mrem in a

L0 hr exposure period, curies/m°.

For example, in the case of 9% as the titanabe (W7.7% 04y

- (2.7)(10)(6.86 x 10==)(1071)(120)(1.4L) }
= - = 0.0915 rem .
) (8.09% x 10%)(1.hk x 10°)(3 x 10-*9) o e
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