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1. Identification of waste- to- be stored

a. Specify acy 20ssession limit increases needed for extended
interim storaga of LLW.

Isotopes requiring possession limit increases are indicated by an *,
Current possession limits for all other isotopes are adequate, increases
have been determined in most cases by multiplying activity purchased -in
fiscal 1990 by five:

ISOTOPE CURRENTNRC ANNUAL CWRU PROPOSED
ME LIMIT MCI PURCHASE mCl LIMIT mCl

C-14 2000 50 '2000
C R-51 * 300 100 500
H-3 20000 800- _20000
1-125* 500 400- 2000
P-32* 3000 2200- 4000
S-35* 3000 900 4500

b. Identify the estimate maximum amount of LLW to be stored,
both in terms of volume and activity, by radionuclide.

ISOTOPE ESTIMATED ACTIVITY ESTIMATED VOLUME
TO BE STORED MCI- -TO BE STORED CuFT

H-3 4000
1-125 -1000
P-32 1000 3500 TOTAL ALL ISOTOPES.
S-35 2000
C-14 250
C R-51 250-

-These estimates of storage volume- reflect the five. year purchase '

estimates with a--slight adjustment for decay.

c. Characterize the LLW to be stored:

(1) Volume of waste by Class (A, B, or C)

All waste will be class A.

CM0L la. 91950
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(2) Physical form of the wasto: Solid, Liquid or Gas

- Approximately 80%- of" the waste stored at- the proposed
facility 'will be dry solids containing <0.5% liquid by' volume, TheLbalance
of the waste will be bulk liquid storage,16%. being aqueous and 4%

_

organic. Storage of isotopes in gaseous form is not anticipated.

(3) Waste processing: volume reduction, solidification or other
treatments.

Campus researchers are presently required to separate waste by isotope
and type, dry solid, vlais, etc. Items placed in radioactive waste
containers should be monitored before disposal to reduce-waste volume.
. Radiation safety office personnel remove waste from the_ laboratories,
cross checking labels and activities with authorization limits. At the
time of processing the waste will be segregated into DOT-17H, or
e.quivalent contai_ners, by isotope. Long term waste-(half lives-longer- than
90 days) will be compacted. Short half life material will _ not be
compacted 'but stored for 10 half I;vos and- when. suitable activities
reached disposed of as non-radioactive.

(4) Additional non-radiological properties 'o f LLW (if any):
hazardous, biological / pathogenic, corrosive, flammable, etc,

Disposal records for the last 2 years reveal that waste processed 'and-

stored long term will contain minimal amounts - of flammables .and'<

corrosives. Biological and pathological _ waste will' be stored in a
refrigerator freezer separate from the proposed facility. The freezer
storage area is the one currently _being used to store animal carcasses.-

(d). Describe the amount and type of LLW currently being storedI
and processed.

|

CWRU does not currently store waste. A synopsis of current waste being
! processed (per year) is as follows:

DRY SOLID (LONG TERM) 100 CU. FT.
p
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200 CU. FT.DRY SOLID (SHORT TERM)
LIQUID AQUEOUS ABSORBABLE 150 GAL.
LIOUID ORGANIC . 30 GAL.
VIALS DEREGULATED 200 CU. FT.
VIALS REGULATED. 40 CU. FT.

These values are non-compacted volumes,

identify any additional permits or approvals necessary for storage
(i.e., EPA hazardous waste permit, State or local approvals, etc.)

The E.P.A. waste permit number which will cover this facility is:

OHD 000812230.

The Cleveland Fire Department has been involved in the LLRW storage area
design process from its initiation. Several design decisions concerning the
placement, size and type of automatic and . manual fire suppression
systems were incorporated into the final design and budget- process.

2.' Plans for final disposal

a. Specify when disposal capacity will no longer be available to
you and onsite storage will begin,

it is anticipated that offsite disposal will cease in- the fourth quarter of ,

1992. Onsite storage will commence, conditional on the approval of this
amendment, after the last offsite shipment which can be: scheduled;

b. Specify the State-Regional disposal facility to 'be used for ,

'

ultimate disposal of your LLW and when that facility is scheduled to begin.
.

accepting LLW. Your. Regional Compact or State LLW authority should be
~

!

able to provide this information if you do not have it.

' Case Western Reserve will-utilize. the Midwest Compact. As of 6/1/911 the-
date for the expected operation of this facility. is 3/1/97._.

c. Specify when you will begin shipping LLW to that facility and .
,

'how long it will take for your estimated storage inventory to be moved
out. .j.

E0%. 9j950'
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Waste shipments will commnnce at the earliest possible date withEtotal
disposal and= will be carried out expeditiously.

,

3. Physical Description of Storage Area

Identify the location and provide a diagram of: the LLW storagea.
area which demonstrates where packages will be' stored and how packages
wi!I be accessible for inspection purposes. -Include the locations of waste

_

procossing equipment (if ' applicable), air sampling stations, effluent
filters and any sources of flammable or explosive material.

The storage area is a now 3000 sq. ft processing-'and storage facility
constructed adjacent to the present waste facility, Attachments #1

and #2. The room will be housed on the first level of. a parking deck
(Complete preliminary drawings for architectural, mechanical and

electrical are included, Attachment #3). All areas of interest,

processing, compacting, storage, office space, etc. have been indicated on
the drawings. Descriptions of additional equipment are included in
Attachments #4-#6.

b. Specify the maximum volume of LLW that can be stored [in the
proposed waste storage area and relate this to annual volume of waste
generated.

An analysis of the waste trends for current work at CWRU, estimates
growth rates in research, and implementation of waste reduction
protocols along_ with compaction of long term isotopes yields a 5 year-

-

storage requirement of 500 DOT-17H drums, or 3500 coft. The facility
has been design to meet this need.

c. Specify the type of building / structure in which the waste will
be stored and demonstrate that the waste will- be protected from weather
at all times.

The LLW storage area is being constructed in an existing parking structure
adjacent -to the present - facility, Attachment #1-#3. The area will be
fully enclosed with restricted access. Complete mechanical, heating,
ventilating and air conditioning needs along with hot and- cold running
water will be supplied at all times. See the attached diagrams.

[52fJ La 1950
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d. Describe the measures to control access to the LLW' storage area
and thereby ensure security of the; waste. .+

;

The new facility will ' utilize the restricted lock 1 system: currently' used on
-

CWRU's waste area. Keys are malrdained by RSOF personnel. Key codes are
kept by University Key shop personnel:all other access is restricted. All

restricted keys are issued through the CWRU security office.

e. Describe the ventilation system and how it'_ will assure adequale
ventilation of the storage area.

The storage area 'is designed with a 10 ton Lventilation system. having. a
1745 cfm flow rate. This gives a turn over rate of 4.2. times per hour. The
air from the hood and processing area will be filtered _ through a charcoal
and HEPA-system having an- automated mechanical engineer verifying flow-
pressures, Attachment #7.-

f. Describe the fire protection and -suppression system - to'.

minimize the likelihood -and extent of fire.

Fire suppression will be supplied by a. dedicated Co2 system . utilizing both :
smoke and infrared detection sensors. Three portable 50 -lb. Co2

extinguishers will supplement the fixed system. The walls will have a 4
hour fire rating and be constructed of 12" poured concrete. Doors will be

-labelled for 3 hours. Chemical ' sensors ' planned for inclusion in. the
facility will allow early detection of '' combustible or flammable - vapors.
All alarms will be remotely rnonitored frorn campusisecurity.

g. Describe how the adverse effects of extremes' of temperature
and humidity on-waste and waste containers will be avoided.

The facility will' be constructed with a complete heating, ventilation ' and. ,

air conditioning' system 'to' ' control temperature Land humidity within^
normal operating . conditions, ' Attachment #7. .

,

b. Describe vulnerability to other hazards such as tornado;
hurricane, flood, industrial accident, etc.

M M R U. 91.95g.
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The ' facility:is on the first floor of a steel reinforced concreto parking"

-structure which is' above ;the' area flood plano; . ' Planning has included suchi
variables as _ lighting,- turning : area,- equipment operating ; procedures and:

.

"
other applicable items to: minimize the possibility of-industrial accident.

4. Packaging and container integrity

a. Describe the package or containers to be used for storage LLW,
any hazards the waste may pose to their integrity, and the projected
storage life of the package or containers.

_

The standard packing container to be used is the DOT-17H shipping drum.L

b. Describe your program for periodic inspections of -LLW
.

packages to ensure that they retain their intogrity and containment of.
LLW.

Waste will be stored in racks which allow direct visualization of all' sides
of the- containers and the floor. Weekly physical and visual inspections
will be documented- along with area contamination surveys. In addition
chemical sensors placed around the storage' area will : detect-- high
concentrations of organic vapors, indicative of a breached or leaking drum.

'

c. Describe your program and . equipment (if applicable) for
ramcte handling and.or repackaging damaged or leaking waste containers.

Over packs will be available in the event a container be'comes damaged or-
leaks. The dedicated processing area can be used for-the repack process.
Remote handling requirements are not anticipated.

5. Radiation Protection

a. Describe your program' for safe placement and inspection of' '
waste in storage . and maintaining occupational exposures - as low as
reasonably achievabla (ALARA). This program should(include periodic"
radiation and contamination surveys of individual packages and the;
storage area in general,~as well as p, sting the storage area in accordance

'

with 10 CFR Section 20.203.

Not u.. ;1n--
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Waste drums will be' cleaned before use. After being --filled - and sealed,:

barrels will be -wioe tested for external contamination and. the results
. documented, Attachments |#8 and # 9.- External : monitoring will-
determine exposure rates at contact'and 3 ft. -barrels with exposure rates
>2Mr/ht-@ 1 foot- will be placed in the decay -room. : Weekly contamination
surveys and continuous air effluent monitoring will be carried out and.
documented. All postings will be in accordance with 10 CFR.20.203.

b. Describe projected exposure rates, needs for shielding (if any) ~
.

and any changes in personnel monitoring which will be required as a result
of waste storage.

Exposure rates for all barrels shipped from CWRU in the last two' years
have boon less thar 2Mr/hr on contact. It is not expected that higher
exposure rates will be found, in the event that a drum has an external-
exposure rate in excess of 2Mr/hr a separate decay: room having 10-11"
thick ocured concrete walls (concrete density of 147#/cu.ft.) has been
added. Currently personnel in the radiation safety office have TLD body
and extremity badges . monitored quarterly. No change in these procedures
are anticipated,

c. Describe your procedures for responding to emergencies,
including notification of- and coordination with local fire, police and~
medical departments.

Local a, EMS and police agencies will be encouraged to tour the new
~

facility. The local fire. agency has been involved with the project from the
initial planning stage. University Hospitals and Clinics has a.-hazardous
materials decontamination room adjacent to their. emergency room. All ER
personnel are trained in its use, Attachment' #10. The radiation safety.

'

staff is on an emergency pager system and can be contacted by CWRU
~

security 24 hrs / day. The emergency call' list is updated regularly.

d. Describe your system for maintaining accurate records ofI
waste in storage (including any waste receipts or transfers from or to
other licensees) to- assure accountability.

1

1



'

' 7, . +

*
.

Waste is segregated by isotope in the researchers laboratory. Each bag or
container is labeled with isotope, activity in mCl,~ and date. _ As -bags are

.

placed into drums this information is recorded on a drum log shoot. . When
-the drum _ is full,- 'it is sealed, wipe tested, labeled and monitored _for--

external radiation. The activities of the contents will be totaled.- This

information will be added to a computer spreadsheet identifying the _ type
of waste barrel, its contents, assay date, indentification number and
location in the facility. Suitable hard copy back-ups will be made of the
computer data to insuro no loss of information in the event of an accident.
A description of this process is included in Attachment #11.

6. Training

a. Describe your program for training personnel in procedures for
packaging, handling, placement, inspection, surveying and emergency
response.

Personnel training is multi-phased. Each radiation safety worker who
handles material is given a training course which includes but is not
limited to the information outlined in Reg. Guide 8.29.

The following is an outline of the topics covered in the CWRU radiation
worker training course.

INTRODUCTORY RADIATION SAFETY TRAINING CLASS '
FOR NEW CWRU RADIATION STAFF WORKERS

Exposure / Dose Definitions

Roentgen (R) : unit of exposure - 2.58 x 10-4 Coulombs per kg air

Rad : unit of absorbed dose - 0.01 J/kg - 100 erg /gm

Rem : unit of biological dose equivalence, Rem - Rad x OF

OF - 1 for beta and photon emissions

OF - 20 for alpha emissions

GF - 5-20 for fast neutron omissions

b$ L nu. y ,,
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Units of Radioactivity

b NRC a.9 St' ate regulations require that all units of radioactivity be expressed in units ~
of disintegrs: ions per unit time.

:1 Curie (Cl)= 2.22 x '1012 dpm '- 3.7 x 1010 dps-

1 Becquerel (Bq) - 1 dps'

Radiation dose limits

1,250 mrem /qtr : head, eyes, trunk of body

7,500 mrem /qtr : skin of whole body (applies to beta and alpha external doses) -

18,750 mrem /qtr : hands, forearms, feet, ankles

500 mrem / gestational period for pregnant workers

Determination of prior dose

RSOF Radiation Badge Request Form

Occupational lifetime dose limit - 5(Age 18) Rom

Exposure limits for minors and general population

125 Mrem por calendar quarter

500 mRom per year

Radioactivity in offluents to unrestricted areas -

-airtyarne concentrations defined in' 10 CFR 20 Appendix E, (call Radiation Safety at
368-2306 for air monitoring and/or other calculations before working with volatile
compounds such as Na-22,1125)

-sanitary sewer effluent concentrations and annual total quantitics defined by CWRU 1
license

-A.U. sewer disposal limits and conditions defined in RPPM

< 20 uCi per day for H-3, C-14

< UCI per day for other non alpha emitters

Bioassay Services -

LRadiation Safety provide bioassay semening for H 3 and 1125
-ALARA levels set at 10% of applicable Reg'J!atory Guide recommendations

- Contamination Surveys

B0NGLlia. 9195g -
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-document probe readings in dpm (or other units of disint'ogrations por unit timo):.

monitoring ; frequency '

post experiment or'wookly if using (includos handling an open container);
more than 200 uCi at any given time -

-monthly if only using less than 200 uCl at any given time-

Personnel Monitoring-

-badges record long term exposure

exposure records are available upon written request or personal visit, to the Radiation c

Safety Offico during normal business hours

keep survey meter turned on and within easy reach d'uring Isotope work to allow
frequent contamination checks of self and equipmentiand immediato response to decay <
omissions in case of an accident

'

Caution Signs and Labels

" Caution Radioactive - Materials" : indicates radioactive materials of any. quantity'
are used in the room

.

" Caution' Radiation Area" : Indicates potential exposures exceeding 5 mrem /hr.or

100 mRom in a five day period

" Caution High Radiation Area" : Indicates potential exposure exceeding 100. mrem /hr -

-label all RAM with isotope, activity, and date (NRC requiremont)

RAM Package. Receipt

open packages of volatilo compounds in a fume hood

-woar appropriate protective clothing

-document ali probe readings

-document all wipo tests

--deface all warning labsts beforo discarding packink materidls -

Accidents

-report all accidents and/or spills to the Radiation Safety Offico so that. the incident
corrections can be advisod// supervised and properly documented for futuro NRC/ODH,
inspections

Waste Disposal

GTEia Ti195 U
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label all bags an'd containers.with;isotopo, activi;y, and 'date
^

,

survey waste container exterior for loose contamination
.

fill out waste disposal form

call Radiation Safety Office (368 2906) to scheduto waste pickups

Waste Minimization / Reduction Suggestions

- survey all items before they are placed into Rad Waste containers *

items that are not contaminated should not be disposed of as Rad Waste

- if spots of bench paper are contaminated, cut out the' contaminated areas and resurvey
>:the remaining bench paper -

The following documents are reviewed'by each employee:

10-CFR' Parts 19, 20
Ohio Department of Health Radiation Protection: Rules
U.S. REGULATORY GUIDES: DIVISION 8 AND 10
CWRU NRC~ License and License Comm'unications
ODH AND NRC Notice to Employees

.

REG GUIDES COVERED i
<

8.13 Prenatal' Radiation Exposure'
8.18 information Relevant. to Ensuring that. Occupational-

.

Exposures .at Mecical. . Institutions are As Low A's-
Reasonably Achievable

8.20 Application of Bioassay .for11-125 and LI-131
8.23 -Radiation Safety Surveys atJMedical Institutions
8.29 Instructions Concerning Risks from Radiation Exposure
8.32 -Criteria.for establishing a 1 Tritium Bioassay Program

in addition personnel. working'_in the storage and. processing 1 fac'lity will'
have inservice- training on --specific pieces of ? equipmen't,1 e.g._ - compactor,
electrohydraulic hoist, and survey and monitoringL equipment.

Attachments:

1) location map-
2) Design Development Drawing for New Facility
3) Existing Facility Blue Print
4) Compactor Description
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5) Lift _ Description
6)( Air-; Sampler 1 Description 4 *

:7)- Current Ventilation System- Procedures
8) CWRU RSOF:Radioisotopo Disposal Log;

'9)- Drum Flow Sheet
- 10) ~ Emergency: Roorn Hazmat Facility Description .-

-

.

>11) Adco _ Quality' Assurance Letier:

.
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The location .of: the; present: waste; processingiland future , waste processingi r
. , , ,

and storage area, is highlighted. The facilities |.;are located :in;.;a1 parking 1-

.
_. _

structure next to'the : University's Dental and; Nursing |. schools. Jhelmap!
u- provided depicts the campus.~of: Case _WesternL Reserve ~ University. 'T"
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Att.chment # 2 d

This design. development drawing shows the layout of the LLRW processing
and storage area. The location of all important pieces of equipment are
identified. Solid lines indicate walls constructed -of 147#/cuft concrete.-
The locations for the portablo 50# Co2 fire extinguishers' are not: marked.
The current thought is those devices will .be- located. by exits _ to the

- storage area.
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Attachment #3
;;.

The attached drawings include architectural floor plans, mechanical and
electrical plans for the proposed facility. .
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Attachment # 4
.

Documentation describing the compactor used in the processing of LLRW:at
CWRU. "
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RADIOACTIVE WASTE PRESS
.

.

,DESCR 3 PTION

The Model DOS-RAW-Wl Saler is designed for pressing of radioactive . waste
directly into 55-gallon drums.

This is basically a two-column, downstroke,; hydraulic, baler enclosed- in -

a shroud. On the base of the press is a " drum-_ support _ plate" mounted on-
spring-loaded rollers. This plate makes possible' easy moving of the.
drum in and out of the press as'necessary when repeatedly loading: and
pressing material.

Incorporated inn the press is an Air Exhaust System consisting fa
hood, prefilter and absolute filter and an exhaust-fan.. This system -

filters the air f rom within thc shroud.

The press is operated by means of a motor driven hydraulic system. This
system includes a 5 H.P. Motor, 5 GPM- Hydraulic Pump, - Solenoid' Operated __ ;

J.* Jay Control Valve, Check Valve, Pressuro Operated Switch, Relief- .

Valve, and a 4-inch bore Hydraulic Cylinder. 'The Electrical Syatem is 4

arranged for operation on a 3 Phase, 60 Cycle supply ofithe voltage
specified. Incorporated in the Control Panel is a step-down transformer
which supplies 115 volts to the Control Circuit.

In the Hydraulic System is incorporated an adjustable Relief . Valve,
adjustable Pressure Operated Switch and a Hydraulic Gauge.- The: Relief
Valve should be set for approximately 2,000 PSI _and the- Pressure.
Operated Switch at 1,850 PSI maximum to-give 25,000 poundssoperating
. force. Since the Pressure Switch is the: controlling: component, it can ~ '

be set at -a lower pressure. if . desired when making tests or -pressing
material'where a lower pressure is preferred. .The Relief Valve | acts as ,

a Saf ety Valve .and should ' be set at least 100 PSI above the Pressure:
Switch so that the latter is the controlling component. A Shut-Off
Valve in the line to the Hydraulic. Gauge'is normally' closed. It should
only be opened -(about 1/2 turn) when checking the pressure reading at-
'uh e gauge. During normal operation it-is'left closed. _ Disregard latter-
if press has liquid filled gauge.

. The Controls consist of one "Up" and one "Down" .and' two "Stop" ' Push-
.

. buttons .- one f or the pump motor' and onef for- the. exhaust - f an motor. The'
. Pushbuttons are so -wire that depressing . the Pump-Motor up er down button)
also starts the Fan Motor. When the Press :is . started, It w,illL run. until'~

the pressure switchEis activated,- but Fan Motor continues to run'and
will continue until;the Fan Motor "Stop" Button-is depressed.fA Safety ~
Switch prevents operation of the pump motor i f:the shroud door is"not':in-
the closed position. In normal operation, the temperature of the
Hydraulic Fluidjwill rise approximately 20 degrees-Fahrenheit. A

maximum temperature of 160 degrees Fahrenheit'can be' tolerated without
any adverse ef f ects.

g.c .
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OPERATION.

.

l< Starting with Drum' Support Plate in "Out" or Loading" Position, set--

drum in place on this. plate. Care should be taken to -see that drum ~
is centered on Drum Support Plate. Adjust the' drum locating pins on
the' Drum _ Support Plate.

2. Load drum with material, making certain that material is evenly
distributed,_and step on' Drum Support Plate Locating Pin' Device to
release the Locating Pin and push drum into position for- pressing..
Check to see that Drum is centered under platen. .

NOTEt When loading, make certain thatLNon-Compressible | items such as:
lengths of pipe, heavy pieces of wood are not put into drum.

,

3. Depress the "Down" Pushbu tton. This will result inistartingiof-pump..

and fan motor and downward compression stroke of= platen. .

4. When maximum pressure is reached, the pressure switch will shut of f-
the pump motor. To return the platen, depress the "Up"'Pushbutton.
The platen will return to the up or loading position and the pump
motor will shut off,

.

'

5. The Shroud Door.can'be opened and the drum pulled out'for reloading...
After reloading, steps 2, 3 and 4 are repeated. The loading'and
pressing operations are repeated until'a full drum:of materia 1Eis'
obtained. At this time, the drum is removed and a cover put in-
place.

When the operation is completed, thel"Stop"> Fan Pushbutton can be
depressed to shut off the fan,

' NOTE; When there are long periods between loadings, material in a: drum
s

can be left with the platen down, the material locked under
pressure and the mo tor, of _ course, of f. - _This helps . set the
material and results in a denser drum of material.'

'
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Attachment # 5

Documentation describing the electro hydraulic lifter used for moving- and
stacking ' drums,
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DAILY OPERATIONS
I' s MAINTENANCE CHECKS' '

,

ass a 1. (laltery

-, . A) Check fluid level.' +

0) Check for corroded and loose terminals.'g' *H

C) Visually inspect for any cracks or damage to the
-

" 9 8' ' 8

casing.
# '' D) Check for loose battery tie downs.

* ' 'I 2. Charger'

0 3 A) Inspect wire Cunnections.
.,e, 9j 4 D) Check power cord for nick /dama0e.,

, ,, , , ,, C) Check charger for proper mounting."

4 y h | ,

L'
'

A 6
i"W b b $ 3. Hydraulle System
> Pf, jo. ,

c :ee

( A) Inspect pump & cylinder for oil leaks.
. !. *h '

>
.

..
7 B) wheck hydraulic oillevel.

'k.
'

a
<

C) Check all hydraulic fittings & hoses.
,,

D) Check ram for nicks / damage.
.|.. p,, j,y g

h j, jy g 4. Frame Assembly**

h !I ' '*-- N
~

*
'

A) Check floor lock.
*'8 B) Check placement of safety screen.

C) Check chain roller assembly connections..," D) Check for any worn or damaged parts.# '

y

su <

0,
g ' #

. If
'

,
.

'6M,if: a e
*

Ll
[; ,v *.s y

#

F tl ;3

1 f*

1 ,

. < a .a

MONTHLY OPERATIONS MAINTENANCE CHECKS

1. Battery 3. Trame Assembly

A) Clean terminals A) Clean and tube all roller bearings and cam
B) Clean battery conipartment area. followers.
C) Check specif gravity fully charged battery 0) Clean & inspect all welds.

should read 1265. C) Check wheels for wear and damage.
" '

2. Hydraulic System

A) Clean & inspect hydraulic cyiinder.
- B) Lubrscate cham with a rust inhibitive lubricant.
C) Check chain tension.

GN u. !!195 U 1
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Attachment #6

Documentation describing tho air sampler used to monitor airborno low
level bota omitters in real time. The system has boon modilled to inciudo

<

a charcoal filtration trap for essessment of altborno 1125.
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MODEL 333 DETA AI] MOZ1hW) ADDENDUM .JEET

.
.

DETECTOR REH0 VAL
.

'

l. Turn 1.istrument off. .

'

2. Remove cover by removing the 2 lower bolts on either end andi

'

the machine screws on top of tae instrument. Gently lift

cover until the alarm cable is accessible. Unplug alarm
cable and lift cover off.-

3. Disconnect the two BNC connectors f rom the lead chield.
Remove the 3 bolts on ~ rear of lead shield and slide the
shield end toward the rear of the instrument.

4. Grasp Rear Shield handle and lif t entire assembly out of
instrument, being caref ul not to hit the detectors against
anything.

5. The OUTER detector can be removed by unplugging the clip on
the detector and then loosening the 3 outer cet increws.
Remove the INNER de tector by unplugging the clip and
loosening the renaining not s"-cw.,

6. Reancemble in reverse ordet id t b;9scembly.
7. NOTE: BE CAREFUL NOT TO E d D3 DETECTOR AGAINST ANYTHING

DURING REASSEMBLY.
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LUDLUM HODEI,333-2 DETA AIR HONITOR
,

[
'

1. GENERAL

The Ludlum Model 33 3-2 Beta Air Monitor and the Model 333-1P
Regulated Vacuum Pump form a complete air monitoring system. The-
Model 33 3-2 is configured f or continuous sampling of-airborne
beta-emitters. The detection system consists of a primary
pancake detector facing the upstream side of the filter paper and '

a second gamma subtract pancake detector located behind and
f acing the back of the primary detector. The sampling assembly
is surrounded by 2 inches of lead shielding. 1

Some standard features of the Model 333-2 are listed below.
(1) Dual alarm notpoints provide independent setting of the

ALERT level (strobe) and the ALARM level (bell) . Setpointo-may
be checked via the f ront panel pushbut tons t .howeve r, the
adjustment controls are located behind the calibration cover
plate.(2) Failure detection is provided f or loss of count in- the <

primary detector.(3) Contact closure is provided f or all' three of the alarm-
annunciations listed above. .

(4) Two recorder outputs are provided: .

a) 4-20 mA source.
b)' 0-1 volt DC.(5) A Lo/No air flow indicator flashes when air flow drops

below a preset rate.(6) critical air chamber components are constructed of
stainless steel. . . - . ,

.-. ,,,m~.. . ,. . 3, . ;
'I J

' '
,

, ,

2. SPECIFICATIONS

k)ETEbTORS : 2 standard pancake G-M tubes (type 7311);
etfective diameter - 1.75 inches; window density - l' 5 to 2.0
mg/cm2 mica.

DETECTOR ARRANGEMENT: both detectors contained in a lead
shield, with the primary detector f acing the filter paper and-
a second gamma subtraction detector positioned 'behind the
crimary detector.

COUNTING EFFICIENCY: Tc-99, 36% of 2.pl.

SHIELDi 2-inch. lead.- ,

.

SAMPLE ' CHAMBER: stainless steel construction.

- RECORDER: striking strip chart (30 day capacity) .
.

RATEM5;TER: -3 1/2-inch logarithmic meter.

-

_..

an%

s
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LUDLUJ M00. 333-2 DETA AIO NX:ITO3*

* "
. ,

RANGE: 10 to 100,000 counts-per-minute (CPM) .

FILTER: type 5211, 47mm diameter paper.

ALARM INDICATION: 1) ALERT, flashing red strobe with SPDT
(single-pole, double-th row) contact closures 2) ALARM, bell
with SPDT contact closure; alarm points are individually
adjustable over the full ratemeter range; set points are
displayed on the motet readout by depressing the appropriate
button on the f ront panel. All contacts are rated for 3 amps
0 120 VAC resistive. The bell is rated at 92dB at 10'.

ALARM ACKNOWLEDGE: f ront panel AUDIO ON/ OPP f orces the
flashing strobe "on" and the bell "of f".

ALARM DELAY: adjustable from 1 to 30 seconds.

LOCK-IN PEATURE: both ALERT and ALARM circuits with
individual switches allowing selection of either " Lock-in' or
non " Lock-in" alarm operation.

PAIL INDICATION: f ront panel LED and SPDT relay contacts,
indicating no counts received in the Beta detector.

RECORDER OUTPUT: 4-20mA current source capable of driving a
maximum 75 0 ohm external load. 0-1 volt recorder output is
also provided.

PLOW INDICATION: .10 to 100 LPM flovmeter.
a::.w.k:@> :DL. .:: .a.- x. . X. Z,s. . . ' . . , . -

h-; f .LO/NO FL'0W INDICATOR: Nf ront' panel flashing ~ red lamp.h /..i
,, m . . -.

:.c .- . :g, . ~ : wr c. - . . = a.m s;.z.q ,-'
.. . .

-PLOW REGULATOR USEABLE RANGE: 47-80 LPM.- M. - 7 *'

::.. : v ~... .: .3 :;y: .:. . , . . .

WEIGHT: 160 pounds, excluding the pump and flow regulator.
- -. :. a . . . .n. . .. . :-. . . n .~.: . .

-
. , .

SIZE 27 3/ 4 inches wide x 15 7/8 inches high x 13 inches
deep.

AIR PURP rotary, carbon-vane type r 240 SCPH , maximum.
. , : . ..3....e . 3.. .

. . . .
.

.

HAXIMUM PUMP OPERATING TEMPERATURE ; 1800F (temperature
measured at the center of the. pump end plate) .

MOTOR: 1/4 Hp, 17 2 5 RP M, 5-amp, ll5V, 60 Hz, continuous
duty.

.,
,

q,. ,

.- .~ -

*i.

4
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LUDLUM MODEL 333-2 BETA ALO MONITOR
'

,

,3. DESCRIPTION OF COttTROLS AND FUNCTIONS

3.1 Front Panel

ALERT is a pushbutton control used to display the ALERT
annunciation level on the meter readout.
ALARM is a pushbutton control used to display the ALARM i

annunciation level on the meter readout.
AUDIO is a toggle switch used to defeat the bell _when
placed in the "0FF" position. The flashing strobe is
f orced "0N" when this switch is in the "0FF position,
alerting the user to an abnormal state.
RESET is a pushbutton switch used to zero the meter and
reset both t.he ALERT and ALARM annunciators.

RCDR is a toggle switch used to turn the local recorder
of f without having to shut down the entire instrument.

PUMP is a toggle switch used to energize the rear panel
motor outlet.

MON is a green LED indicating counts are being received
in the primary detector. With only background present,_
this light may momentarily blink of f.
PILOT is an orange neon bulb indicating- that AC is
applied to the electronics portion of the instrument.-

'7,3 .;.. :e.vtny __, ,n .pp
'r,*g , -

- ;
, - h, j ' , 7 3 4 - 1. . .

.tw ~ON/OFF is a toggle switch used to energize the,

.c
electronics of the Model 33 3-2. "'' 9--"" " ' "

a

* ~ Meter Readout is considered to be the primary readout
and indicates counts received on a 4-decade logarithmic
scale from 10 to 100,000 CPM. *

The following controls are loca ted underneath the
Calibration Control Cover:
HV is a recessed control ' sed to adjust [the high voltage
applied to both de ttacors. It_is. variable from
approximately 0 to 1250 volta.

,

BKGND SUB is a recessed control used to adjust th e -
amount of background detector subtraction from 0% to-
90,5.

BKGD PULS is a recessed control used to . adjust the pulse
width applied to the log /ratemotor - subtraction circuit .

(refer to Log / Alarm Board calibration procedure).

..

_4
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L LUDLUM MODEr. J33-2 CETA AIR MONITO3 :

's
, ,

MTR ZERO.is a reces sed control used' to J adjusti the '

midscale resding -of the primary readout.
1

MTR SPAN is a recessed control used to adjust the-
primary meter full-scale reading. t

LCL RCRDR is a recessed control usedJ to calibrate the >

strip chart recorder on the front instrument panel.

RMT RCRDR is a recessed ' control used to calibrate theexternal recorder output (available on pin Niof.:the
14-pin MS connector on the rear of the instrument).-

,

ALRM RESP is- a recessed control used to vary the ALARM''"

level annunciation' time from approximately:rl to.-
30 seconds.

ALRT' SET is a recessed control used in conjunction-with -
the ALERT PUSH TO READ button to adjust the- ALERT LEVEL.
(strobe) setpoint.

ALRM SET is a recessed control used in conjunction with
the ALARM PUSH TO READ botton- to adjust the ALARM- LEVEL-
(bell) se tpoint.

3.2 Back Panel
DETECTOR.0UTPUTS are two DNC connectors providing..

-

&n.n r reamplifier output from'.oach detector.
p

. w.,% n . v. .,,.u.'*-& n; d. socketinsed tt: apply gpower to the*-a u, .. . . , . .. .
, .. . . , .

l'- 1.y110 VAC is a*
".

. electronics chassis and to the vacuum pump outlet. .4' ..

. < . a.v ..-

z: ..

REMOTE is a 14-pin ~, MS-style connector used to| provide'
I'

'

the following external connections:.

, , ,,. ,
4 . . . . . . - . , , .

......r . . ..
,

PIN CONNEC"; IONS,

,

A : MONITOR RELAT ~ (Common, ECOM), .
-

U? B MONITOR L (Normally. Closed, NC) ..

- :
.

"

C MONITOR --(Norna11y . Open, NO)
D ALARM RELAY (COM).- 0

E ALARMi (NC)f
F. . ALARM (NO)'*

G 4-20 mA SOURCE OUTPUT -
H ' ALERT - (COM).- .

* '

T - I ALERT-(NC) 5.n .e ...* ''-' ,

" * FiJ ALERT D(NO).
-'

K GND ' '

L +24 VDC 6-100'mA maximum.
M RESET -(GND for remote reset)-

>

.

* -ty ., t5'} inpfd(

"; _3_ ME i," U1950L
~
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Attachment #7

Documentation describing the curront ventilation system manogomont.
This system will be movod to the now facility. Operating proceduros will
not chan00 significantly with the move.

~.
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_ MAINTENANCE (. OPER ATION _ INSTRUCTIONS
.

ROOH DOA-990
School of Medicine

Case Western Reserve University
Project 188-1312

This room is to be used for storing radio-active materials
prior to their removal from the building.

It is very important that the room and the exhaust _ duct- be
monitored constantly to detect radio-activity.

1. VENTILATION:
..

1. The ventilation system consisting of the original air
handling unit and a new exhaust fan shall run-

co nt i nuously .

2. The filters of the air handling unit shall be changed
once every two .(2) weeks, or more of ten if deemed
necessary by visual observation. The profilter ahead
of the HEPA filter in the exhaust duct shall be.

) changed at the same time the filters of the air
handling unit are changed.

In addition: With clean prefilter and clean HEPA
tilter, a reading of the air static pressure drop as

'

shown on the gauges.of the_ control panel located
outside Room D0A-990 shall be~ taken and entered in a
log book. When the pressure drop across the
prefilter and the HEPA filter rises 0.75" above the
clean filter pressure drop, the prefilter shall' be
changed. The system shall run ~without a prefilter
for a few minutes. If the pressure drop across the
HEPA filter is above 1.5", the HEPA filter shall be
changed.

2. FILTERING SYSTEMS:

1 With citan profilters, HEPA filters and charcoal
adsorbet s, the pressure drop across the profilter and
HEPA filters and ecross the charcoal adsorber shall.

be observed and noted in log book.
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MAINTENANCE & ' OPERATION INSTRUCTIONS*
,

- ROOM DOA-990 - School of Medicine
case Western' Reserve University
Project 588-1312

.

.

2. When the pressure drop across the prefilter - HEPA
filter combination' rises 0.75a 'above cican filter--

pressure drop, the prof 11ter shall be changed. _ The
system shall run without a profilter for a few
minutes and-if the-pressure drop:through the HEPA
filter is above 1.5", the HEPA filter shall be
changed-.

3. When he pressure drop across the charcoal adsorber [-

rises more than 0.5" above clean adsorber pressure :
drop, the charcoal' absorber shall be replaced.

4. Filter and pref 11ter replacement shall be done in
accordance with manufacturer's instructions by
qualifled trained personnel.
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Attachment #8

The CWRU RSOF Radioisotopo Disposal Log identifies the origin, quantitles
of material and activities placed in each drum. This allows a complete
history of the contents of each drum which will be stored in the facility.

,
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BARREL # _

DRUM WEIGHT _ LBS*

CWRU RSOF RADIOlSTOPE DISPOSAL LOG

Waste Category ( ) orytsolid-tong ( ) orytsetd short ( ) Abs Aq ( ) Ani Car
( ) Dereg Vials ( ) Reg Vials ( ) Bu!k Scint Fluid

BALANCE TOTAL VOLUMEACTIVITY
DATE AUTHORIZED USER ISOTOPE 3H & 14CIN mCl GAL FT3COMBINED

_.

__

__

__

._.

TOTAL ACTIVIT. IN mCl

3H . MCI 14C mci 3SS mci 32P MCI 1251 mCl

36Cl mCl 22Na mci 45Ca .mCl 51Cr mCl ( ) Other I

( ) Other MCI ( ) Other mci DRUM TOTAL mci
1

. .
_ _ _ - _ - _ _ _ _ _ _ - _ _ - _ _ _ _ . _ - - - - _ - - _ _ _ _ _ _ _ _ .__ ____-___ __-__-
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Attachment # 9

The Drum Flow Shoot documents that each drum is scaled correctly and
has no removable external contamination. Readings taken to completo this
form will dolormino its placement in the storage facility. External
exposure ratos at 3 ft of greator than 2 MR/hr will be placed in the decay
room.

COUR Mt. 91950

- _______ _-___-____ _ ___-_ _ -
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DRUM FLOW SHEET

Inltials Date .

'

Sealed By '
___ __

Correctly Labelled
1

Bolt tight .

Smeared _.

MR/HR @ Surface

MR/HR @ 1 Meter _

Meter Info, Make: Victoreen Model #: 450P Serial #| 1168
.

Correction Factor of 137Cs - 1 Cal. Due Date 9/91

,

Counted DPM
'

DPM

DPM .-

. Total DPM/100 cm2 -DPM _

Manifest Number

Barrel Transferred to: Decay Contractor Date

. i, ':
.
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ihment # 10,

This document gives a gonc,al description of the University Hospitals and
Clinics Hazmat decontamination room and the training of the individuals
staffin0 it.

,
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UHC To Open H. .ZMAT Facility Dr. EISanadi Leads' '

-

U niven4 limpirah of Emergency Dept.
' <i L.;

"

andml) Dnnmuy >

abit ElSanadi, M.D , M ILA.,prpmrment nmpm y g
F.A C E.P., has been appointed acting

unrthaut Ohio) onh V: -

*>. _,4. directot of t'nhersity llospitals'- '

Ampitafamal Anwreau 3
- g ]." V Emergency Deparunent.

,

.

iy $ Dr. ElSanadi, a grvduate of 'lhe
,

rnauriah (llA731AT) r 4r

d h d "1 ' Ohio State University School of/ammraminnr6mfmtoy.
3L ' d * Medicine, performed his tesidency inf,

_. 9 ? . ,

3, Mj k M y]h} "*' I.
Internal Medicine and a re.2uch

,^

The11AZMATfaihty ]Q?g'
; v* r.

fellowship in hypertendon :udiologyh under the dirnuon of
chnical nurse spuialist h at the Cleveland Clinic Foundadon.

N.Q[hC d
Maria Takau, R N., A.) 7Z Board <crtified in Emergeng Medi-.

cine Dr. El'anadi ahn h an awatantM.S.N.. and Nahd When carina for e contaminated patient,
flSanadi. M.D., acting Emergency benartment pmonnel are protected by dmical profruor of Medhine at Case

* '""""'8Psulating, themical.t esistent suit, wege,n ge,pn.c g n;ygg3;gy,}[pditoctor of t IIC's Eme n

gency De pu unent, received his master's degree in
business adminiuration from the Casemedicd dirn n>r of the Mohde 'Tmngency medical sens e

llAZM AT Unit for the southeau prmiders in the c ommunity have Westerti Reserve Unhersity'

Chagrin I(AZM AT team, and rneda al been wai6ng for a facdity ble this," Weatheshead School of Management.

dirertor for ihr Geauga County up Dr. El%adt "Ahhough there Dr. EISanadi's previous appoint-

lle/ardous imident Rnponse Team ue a number of mohde llAZMAT ments iralude director of the "mer-

(IllRTh uniu within nonhentern Ohio, the gency Department and Services at

The Wihty o located oc at the problem rem.uns th.a injured ,4: des Meridia Suburban limpitah medical

Emergern y Deparum nt ambuhince generally have to go to a hinpita,. director, Chr. grin Wiley Medical

hap With a separate entrame and During the tramport, and upon Urgent Care Center;liight phpician,

rui aml a i ompletely scif 4 oniained hospiial arrival, other people are Metro Life Dight: and critical care

endtonment, the endre facility has ba oming contaminated with the physician /internin at the Lake

been daigned to prmide not only same substam c. With our ll AZMAT limpital Sp em.
caie of ihe ari crocrgrow innhcal fad ,ay we < an decontaininnic a Mdc f roin hn appointment widi

ure for c omaminated padenis, but p46cni, provide expert,(:na rgency UllC's Emergeng Deputment, Dr.

aho a ule and clin 6se means for meda al care, while simunancously EISanadiis a flight phpkian and

Emergeray Deparonent penonnvl to proddmg a ute enGronment for medical director for UllC's

are for ihme panents. p-nonnel and vhiton actornedical uansport service,-

Ca.rol Grme, R.N., Emergenn "!n any emergency situa6on,we University AirCare.

Depuunent head nurse risanager, need to respond quicuy/ sap Grove. Dr. Elsanadiis a rsemhet of the

explWrn that the facuity has piped in ''With everyone tramed in downtami. American Medkal Auociation,

mrdh al gen and mucdon capability, na6on pu,cedures,if u Utuadon Northeastern Ohio Society of Erner.

wnh dedu ated ims rgrncy mtdiod happem at 2 a m., we won't hne to geng Phpiciarn. American College

equipment. 'lhh allmu Emergrnq callin a dedicated team. Padent care of Erneigeng Phy4cians, Ohio State

Deputment penonnel to provide won't be compromhed? Medical Associanon, C1cscland

expert cincrgency medical care to a Acadeiny of Medicine, and the Ohio

p40 tut during the decontaminadon Chspic r of American College of

proceClhe facihty aho be a self- To contact a UllC emergency Emergency Phpicians.

mntained water dr inage system for medicine specialist for infonna-
the hazardous wage. tion comultation or referral

According to Dr. Er.anadi, the of one of your patients, call pyr""'
ilA7. MAT facility ,snd Emergency 1800 55L8338 our toll-free T. ~-

h[y p ' e
. ,

;jDeparunent penannel can handle a ' physician referral service.
[ gvariety of situationc that involve the

need for deenntamination, such as % g.pgf y
chemical spilh, toxir fumes, and VJ. Ny.r 14

radianon ira idents. These can involve / . .g }
absorpdon, surfac e and inhaladon 'g*= * " 5,
contamination.

-

Nabil EISanadi, M.D.

7.v ,

, h* ' h.Je ,r *''

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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Attachment # 11

This lotter gives a moro Indopth description of tho wasto collection
process utilized at CWRU. It outilnes the methods used to insure that
wasto labelling and processing is correct.
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June 27,1991

Richard Brown
ADCO Services, INC.
17650 Duvan Drive
Tinley Park, IL 60477

Richard:

This letter outlines Case Western Reserve University's radioactive
waste handling procedures. These procedures, along with' radiati_on
safety office cross checks of information on file, are designed to
insure that only known isotopes and activities enter the ADCO waste
stream.

User Procedures o

All authorized users of radioactive materials are required to separate
thelt waste by. Isotope. The Radwaste Accumulation : Log- ,

(Attachment I) is used by many laboratories to log- material being
'

placed in the laboratory waste container. These containers- are
generally yellow plastic bags. Once the bag is sealed and-labeled a
Radioactive Waste Disposal Form (Attachment:ll) is completed and
a collection requ.ested. Waste is collected by RSOF L personnel and
checked for labelslwhich should include isotope' name, total activity-

-

and assay date. Containers which-do not have this information!are not
retrieved. ~ At the time of collection all forms and labels are checked
for- completion and the container is monitored for ' external radiation.

-

-

The purpose of this metering is_.two-fold, it ensure that the. waste can
abe transported through public hallways and that exposure ' levels are

consistent with. labeled activity and isotope.
Dortment of Occupational er Enviromental Safety

9uall Bldg.216 ,

10900 Euclid Ave.
Cisveland. Ohio 44106
216/368 2906-
FAXi 2161368 2236;

__
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Radiation-Safety Office Procedures

When the bags reach the RSOF wasto processing facility they are
consolidated by isotopo according to ADCO protocols and placed into
DOT-17h drums. Each waste bag is logged on a CWRU RSOF
Radioisotopo Disposal Log (Attachment lil), as it'is place in the
drum. Activities are combined by isotopo and totaled for each drum.
These values are summed for the ADCO shipment manifest. Drums are -
again wipe testod and monitored for external radiation, This'-

Information is logged on the Drum Flow Shoot (Attachment IV) which
is printed on the back side of the disposal log. Finally.all drums are
logged on the manifest work sheet which lists wasto type and barrel
number (Attachment V).

We feel that our user training and department protocols allow closo
quality contrcl over the wasto containers shipped from CWRU.' I hope
this explanation satisfies any question you may have concerning our
wasto collection protocols and that they satisfy all applicable rules
and protocols required for entry in your DIS program.

If you have any further question feel froo to call, 216 368 2906.

Sincorely,

T

Ci[lh41

Gordio Polando
Asst. Radiation Safety Officer

enclosures:

Radwaste Accumulation Log
-

Radioactive- Wasto Disposal Form
CWRU - RSOF Radioisotopo ' Disposal Log
Drum Flow Shoot

,
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HADWASTE ACCUMULATl0.4 LOG
-

, _

ISOTCPE ACTIVITY DATE 00TC(E ACTIVIT( DATE

-_

_

..-

_

.-.

_-

1) Dry solid radioactive waste should be pitced in a designated bag which should have
an accumulation tog listing isotope. activity in mci and assay date.
2) Scintillation vlais should be placed in the small thick yellow bags and tagged with
an accumulation log listing isotope, activity in mCl, - assay date and clearly stating
that the bag contains vials.
3) Remember radioactive sharps are to be placed in . sharps containers and clearly
labeled with isotope, activity in mci and assay date.
4) Radioactive liquids should be in an appropriate container and labeled with isotope,
activity in mCl, assay date and chemical form (e.g. ageous or organic),

isotope

total
activltv

closing ,. ,

'

person:
,

B E i.e. 91950'
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9 4 CWRU RADIATION DAFETY OFFICE

RADIOACTIVE WASTE DISPOSAL FORM*
a c,

_

Lab PhoneAuthorized User (Print)

Bldg. & Room i CWRU Acct f

.

WASTE TYPE * ISOTOPE ACTIVITY (F)rce or' VOLUME COST

(Ill nCi) (B)ound
-

-

._-

-

.

94p

RADIATIOli SAFETY
USE O!1LY

Authorized User Signature Date

*llote: Under " Waste Type" please indicate if the vaste is:

Dry / Solid
Scintillation Vials
Bulk Scintillation Fluid
Bulk Aqueous Liquid

Please call the Radiation Safety Offica at 368-2906 to schedule a pick-up
or ask any questions.

RS Tonn 24 WHITr:- RADIATION SATETY YELLOW - AUTHORIZED USER

Rev. B 5/90 , ,

nahA pu. }}}
'
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BARREL.#

DRUMWEIGHT _ _, L115
*

CWRU RSOF RADIOlSTOPE DISPOSAL LOG

Wast 0 Category ( ) Dry /Colid long ( ) Dry / Sot;d short ( ) Abs Aq ( ) Ani Car
( ) Dereg Vials ( ) Reg Vials ( ) Butk Scint Fluid

DALANCE TOTAL VOLUMEACYlVITY
DATE AUTHORIZED USER ISOTOPE 3H & 14CIN mCl GAL FT3COMulNED

.

-

. . _ .-

-

..

TOTAL ACTIVITY IN mci

3H mCl 14C mCl 35S mCl 32P . mci 1251 mci

36Cl mCl 22Na _ mci 45Ca MCI 51Cr _mCl ( ) Other _

t

( ) Other mci ( ) Other _
_,mCl DRUM TOTAL __ mci

_ _ _ . . . ._
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DRUM FLOW SHEET

Initials Date -

Sealed By -

Correctly Labelled _.

Bolt tight _ -

Smeared

MR/HR @ Surface .

A''WHR @ 1 Meter __

Meter info. Make - Victoreen Model #: 450P Serial #: 1168

Correction Factor of 1370s - 1 Cal. Due Date 9/91

Counted DPM _ .

DPM ,

o

DPM ,_. .

Total DPM/100 cm2 DPM

Manifest Number -

Barrel Transferred to: Decay __ Contractor Date

.,

.0ER C. 91950' .
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