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PURPOSE
.

,

The purpose of this Radiation Safety Procedure (RSP) is to describe the methodology for
changing the HEPA filters in the Cell Machinery Room. Typically, filters are changed after failure
is identified, when significant dust loading occurs, or when the RSO deems the action necessary
for radiation protection purposes.

1 SCOPE

This RSP applies only to routine exchange of the exhaust filters in the Cell Machinery Room.
Exchanges performed under non-routine conditions, or exchange of other filter systems at the
London Road facility are exempt from the requirements of this RSP.

2 REFERENCES

2.1 U. S. Nuclear Regulatory Commission License No. 34-19089-01 (as amended).
,

2.2 ASTM D 4536-91, American Society of Testing and Materials, " Standard Test Method for
Particulate Matter and Determination of Particulate Emissions",1991.

2.3 Operations Manuals for the Hot Cell and Isotope Shop Ventilation System.

2.4 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-008,
" Instrumentation and Surveillance".

2.5 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-OO7, " Training and
Qualifications of Radiation Protection Personnel".

2.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-010, " Exposure
Control".

2.7 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-012, " Control of
Work".

2.8 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-013, " Control of
Radioactive Waste".

2.9 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP-017, "Stop Work
Authority"..

.

2.10 Advanced Medical Systems, Inc., Isotope Shop Procedure No. ISP-9, " Portable Air
Samples".

.
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3 DEFINITIONS
i

I

The definition of terms used in this RSP that may not be commonly understood shall be included
i in RSP-OO2, " Definitions".

|
4 PROCEDURE

4.1 Responsibilities
1

4.1.1 The Vice President shall ensure adequate resources for performance of this
precedure.

4.1.2 The RSO shall:

| 4.1.2.1 Ensure filters are exchanged as necessary.

4.1.2.2 Confirm that only individuals who have been trained as Radiation
Workers pursuant to RSP-OO7 perform the filter exchange.

1

4.1.2.3 Confirm that individuals are " current" in the internal and external
monitoring requirements of RSP-010.

Note: Monitoring requirements may include but are not limited to baseline or
routine urine bionssay, completion of prior exposure history (for contract
workers), and respirator fitness.

4.1.2.4 Prepare a Radiation Work Permit (RWP) pursuant to RSP-012.

4.1.2.5 Provide pre-job briefings and participate in planning / staging sessions.

4.1.2.6 Apprise the Radiation Safety Committee (RSC) of actual doses incurred
during the work after dose assessments are complete.

4.1.2.7 Secure contract health physics support to serve as the Radiation
| Protection Technician if required pursuant to License No. 34-19089-01
i or RSP-012.

| Note: The contractor should have qualifications and experience that are
equivalent to that specified in RSP-007.

|

| 4.1.3 The Radiation Safety Committee (RSC) shall review and approve the RWP and the
personnel exposures estimated at the termination of work.

!
.

-.
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4.1.4 Radiation Workers that perform the filter exchange shall: ;

I
4.1.4.1 Perform work only under the provisions of an RWP. )

I
4.1.4.2 Participate in pre-job briefings and " dry runs". 1

4.1.4.3 Remain cognizant of high- and low-dose-rate locations within the work )
, area, '

4.1.4.4 Stop work when directed to do so by the Radiation Protection Technician
or the RSO.

4.1.4.5 Maintain exposures ALARA.

4.1.4.6 Comply with the requirements of this procedure.

- 4.2 Pre-operational Activities
;

! 4.2.1 The air handling system shall be checked and confirmed to be functioning one (1)
time per day for three (3) work days immediately prior to the start of work.

4.2.1.1 The air monitor chart shall be inspected and the strip chart reading shall
be recorded on the " Filter Change Pre-operational Check Sheet"

| (Attachment 1).

4.2.1.2 The cell manometer shall be inspected, re-zeroed (only on the first of the
three days), and the reading recorded on Attachment 1.

4.2.1.3 The Panalarm shall be inspected, the lights confirmed to be " dim", and
the findings recorded on Attachment 1.

4.2.1.4 The Gamalarms shall be inspected, the lights confirmed to be " green"
and the findings recorded on Attachment 1.

4.2.1.5 The stack monitor shall be inspected, calibrated (only on the first of the
three days), and the air flow reading recorded on Attachment 1.

4.2.2 The radiological conditions in the Cell Machinery Room (HEPA Room), its entrance, and
; environs shall have been determined pursuant to RSP-008 within 30 days of the date

of the filter change.

Note: If circumstances that might result in changes to radiological conditions,

{ after performance of the survey but before the filter change occur, the survey
i shall be repeated.
t

.

- <- . , ,. --
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!
4.2.3 The expected radiation exposure of workers involved in the filter exchange shall be !estimated. ~

~

4.2.3.1 The procedural steps described herein shall t e rouned, as necessary, and
choreographed. '

4.2.3.2 Measured exposure rates, personnel locations, and stay-times shall be
used to estimate exposures.

4.2.3.3 Maximum likely exposure rates in uncontrolled areas shall be determined
to ensure they do not exceed two (2) millirem per hour at any location.

Note: If exposure rates in excess of 2 millirem per hour are possible in
,

uncontrolled areas, access to those locations should be controlled through the |
use of ropes, signs or other passive controls, or by active controls (e.g., gates,
fences, guards).

4.2.4 An RWP shall be prepared as described in RSP-012 and submitted to the RSC for
review and approval.

4.2.5 The work area in the HEPA Room and the landing shall be covered to prevent the |
spread of contamination.

]
i

Note: Plastic sheeting, craft paper, or other suitable cover material may be I

used.

4.2.6 Step-off pads shall be placed at locations designated by the Radiation Protection
Technician.

4.2.7 All equipment and supplies shall be staged.
;

Note: Equipment may include, but is not limited to: survey meters, tools,
new filters, transport box, communication devices, timers or stop watches,
tape, plastic bags, air monitors, duct tape, replacement heits for the air
handling system, and grease for the fan motor.

l

4.2.8 A waste collection location ao described in RSP-013 shall be set up in the work
area.

4.2.9 Final storage locations for the spent filters shall be identified and prepared. J

Note: The Hot Cell filter should be stored in High Level Waste Storage.

.

, , - - ,
- - - - -
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4.2.10 A temporary containment system for the Hot Cell filter housing shall be
constructed.

4.2.11 A transport box may be prepared. |
|

Note: The transport box will be large enough to hold a double-bagged Hot
Cell HEPA, have handles or grips to aid in transport of the spent filter to its
pre-determined storage location, and serve as tertiary containment for the
spent filter during transport.

4.2.12 A '' dry run" exchange using an inert filter shall be performed in order to
confirm exposure estimates, finalize transit routes, confirm the adequacy of
equipment and personnel, and optimize the use of " time", " distance" and
" shielding". -

4.2.13 The AMS security service shall be alerted to the fact that the supply fans
will be shut down.

4

Note: The telephone number of the security service, ADT, is (216) 526-,

9539.

4.3 ' Cell Filter Exchange -

4.3.1 The main gate to the London Road facility shall be closed and locked.

4.3.2 /s minimum of two (2) Radiation Workers, plus one Radiation Protection Technician,
shall be assigned to do the work. |

'

:

4.3.3 The Radiation Protection Technician shall !

4.3.3.1 Ensure all workers have met the Protective Clothing (PC)
requirements specified in the RWP and that none exhibit exposed
skin.

Note: PCs may include, but are nct limited to, disposable coveralls, plastic
:

shoe covers, plastic hoods, rubber gloves, and full-face respirators. All j
seams shall be taped. |

i

j 4.3.3.2 Ensure all workers have met the personnel monitoriryg requirements
specified in the RWP.

i I

.

. _ .

$

a

,, . . - - - _.m, - _ _ . , _ _ , , _ _ _ , . y _,e,,,.--.
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Note: Personnel monitors may include, but are not limited to, TLD badges i

<

| (one or more), self-reading pocket dosimeters (SRPDs), extremity |
| dosimeters, breathing zone samplers, alarming dosimeters, and a 1

| communication device (if required). '

4.3.3.3 Ensure proper placement of step-off pads.

14.3.3.4 Confirm all staged radiation survey instruments are functional {
pursuant to RSP-OO8. !

|

Note: Survey instruments may include, but are not limited to, e frisker |

(pancake GM), ionization chamber, and teletector.

! 4.3.3.5 Tape the entrance door to the HEPA Room shut after Worker One
enters, and remove the tape when Worker One is ready to pass the
spent filter to Worker Two.

4.3.3.6 Assist Worker One, as necessary, in-installation of the temporary
containment or removal of the spent filter,

i 4.3.3.7 Continuously monitor exposure rates, alert workers as to radiological
conditions, track the time spent in the work area, and assist workers
in optimizing " time", " distance", and " shielding".

4.3.3.8 Scan the spent fiiter with a radiation survey instrument to identify
locations with maximum and minimum exposure rates.

| Note: The results of this survey will be used to determine how the filter
| should be positioned during transit to the.High Level Waste Storage area.
t

4.3.3.9 Instruct Worker Two in the location, methodology ar.d orientation for
| placing the double-bagged spent filter into the transport box (if used). i

| I

4.3.3.10 Assist Worker Two in conveying the transport box, if used, to the
High Level Waste Storage area.

4.3.3.11 Stop work pursuant to RSP-017 if radiological or operational
conditions are not consistent with those described in the RWP.

,

.

1

! !
I

.
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4.3.4 Worker One shall:

4.3.4.1 Enter the HEPA Room with staged equipment, the temporary
containment, and an unused filter.

I
Note: A filter may consist of the HEPA filter, a pre-filter, or a combination. '

4.3.4.2 Order the Radiation Protection Technician to tape the entrance door ~
to the HEPA Room shut.

4.3.4.3 Order Worker Two to shut down the Hot Cell and the isotope Shop |
| supply and exhaust fans. |

!
4.3.4.4 Confirm the dampers have closed.

]

Note: A loud sound, an alarm and notation on the indicator lights are
indicative of closed dampers.

]

4.3.4.5 Remove the long bolts holding the filter between the sheet metal
shrouds. |

)
4.3.4.6 Seal the temporary containment around the housing.

| 4.3.4.7 Slide the filter into the containment bag.

Note: A filter may consist of the HEPA filter, a pre-filter, or a combination. '

i

4.3.4.8 While still mounted, close and seal the containment bag.

4.3.4.9 Cut the sealed bag Away from the containment and housing.

Note: Assistance from the Radiation Protection Technician may be
necessary in order to complete steps 4.3.4.5 through 4.3.4.8.

4.3.4.10 Order the Radiation Protection Technician to remove the tape frora
the entrance door to the HEPA Room.

i
i

'
:
i

:

.

I

, .__ __ _ - . , _ _ _ - ._



_ ._.. _ __. . __ -. _ _ . _ _ . _ _ . . _ , _ . _ . . _ . . . _ _ . ___ . _ _ . . _

.

P

RADIATION SAFETY PROCEDURE *

.

| Minor Change No. RSP-o21
i Number: CHANGING EXHAUST FILTERS IN THE CELL MACHINERY ROOM Rev.No.ooo

By: Date: 09/oS/96
D:ta: / / Pa08: 9 of 17

'

l

4.3.4.11 Place the bagged filter into a second plastic bag held by Worker Two.

Note: Worker Two will be positioned outside of the door to the HEPA
i Room.

Note: Caution is necessary to ensure the outside of the plastic bag is not
contaminated by either the filter or Worker One.

4.3.4.12 Remove the remnants of the temporary containment.

.4.3.4.13 Bolt the unused filter into place.

Note: Caution is necessary to ensure the filter orientation is correct with
respect to air flow.

4.3.4.14 Examine the fan motor and grease as necessary.

4.3.4.15 Examine the belts for proper tension and wear and replace as
necessary.

4.3.4.16 If the isotope Shop filters wi// not be exchanged, order Worker Two
to re-start the Hot Cell and Isotope Shop fans.

4.3.5 Worker Two shall:

4.3.5.1 Remain positioned outside of the HEPA Room.

4.3.5,2 When instructed to do so by Worker One, turn off the Hot Cell and
isotope Shop supply and exhaust fans.

4.3.5.3 M0!d a plastic bag in position and accept the bagged spent filter from
Worker One into the plastic bag.

Note: Caution is necessary to ensure the outside of the plastic bag is not
contaminated by either the filter or Worker One.

4.3.5.4 Position the bagged filter so that the Radiation Technician can
complete an exposure rate survey.

..

Note: The Radiation Protection Technician will survey the filter to identify
locations of maximum and minimum exposure rate.

.

- - . - e v.-.- - - -- . , r-.- -ns. .--. --
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4.3.5.5 Securely grasp the spent filter as instructed by the Radiation ;

Protection Technician and place it in the transport box (if used).
.

4.3.5.6 With the assistance of the Radiation Protection Technician, convey
the spent filter or transport box (if used) to the designated storage
location. .

!

.

Note: The " distance" between the filter or transport box (if used), Worker !

! Two, and the Radiation Protection Technician should be maximized. |
'

1 t

4.3.5.7 Return to the work area.

4.4 Isotope Shop Filter Exchange

4.4.1 A minimum of two (2) Radiation Workers, plus one Radiation Protection Technician,
shall be assigned to do the work.

4.4.2 The Radiation Protection Technician shall

4.4.2.1 Ensure all workers have met the Protective Clothing (PC)
,

requirements specified in the RWP.

Note: PCs may include, but are not limited to, disposable coveralls, plastic
shoe' covers, plastic hoods, rubber gloves, and full-face respirators.

4.4.2.2 Ensure all workers have met the personnel monitoring requirements
specified in the RWP.

Note: Personnel monitors may include, but are not limited to, TLD badges
(one or more), self-reading pocket dosimeters (SRPDs), extremity
dosimeters, breathing zone samplers, and alarming dosimeters.

4.4.2.3 When directed to do so by Worker One, measure the exposure rate
on contact with the filter bank

4.4.2.3.1 If the contact exposure rate is less than 10 mR per hour above
background, no additional action is necessary.

.

|
|

i

1
. . - . . . _ - . - ._- --- . .-
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4.4.2.3.2 If the contact exposure rate exceeds 10 mR per hour above
|background:

4.4.2.3.2.1 Secure a temporary containment (enciosure) to the j
housing prior to its removal. '

4.4.2.3.2.2 Assist Worker One in sliding the filters into the
temporary containment, sealing the containment, and

i cutting the containment away from the housing.
;

; 4.4.2.4 Continuously monitor exposure rates, alert workers as to radiological
| conditions, track the time spent in the work area, and assist workers
!

in optimizing " time", " distance", and " shielding".

4.4.2.5 Survey the spent filter to identify locations with maximum and,

minimum exposure rates.
i

Note: The results of this survey will be used to determine how the filter
should be positioned during transit to the designated storage area.

! 4.4.2.6 Instruct Worker Two in the location, methodology and orientation for
i

transporting the filters to the designated storage area.
|

4.4.2.7 Stop work pursuant to RSP-017 if radiological or operational
conditions are not consistent with those described in the RWP.

4.4.3 Worker One shall:
|

4.4.3.1 Enter the HEPA Room with staged equipment and unused filters.
!

1 ,

4.4.3.2 If the Hot Cell filter was not exchanged, order Worker Two to shut '

| down the Hot Cell and Isotope Shop supply and exhaust fans. !

4.4.3.3 Order the Radiation Protection Technician to measure the contact
| exposure rate on the filter bank.

4.4.3.4 Order the Radiation Protection Technician to tape the entrance door
to the HEPA Room shut.

,

i i:
1

.

.

,

! I
. _ ._ . - - -,
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4.4.3.5 Remove the long bolts holding the filter assembly, separate the HEPA
bank from the assembly and pull out the cart that holds the HEPA
bank.

Note: There are four filters for this fan in a 2-by-2 array. They are mounted
on a cart which rolls out from the assembly.

4.4.3.6 Remove the tape from between the filters.

4.4.3.7 Order the Radiation Protection Technician to remove the tape from <

the entrance door to the HEPA Room. |
4.4.3.8 Remove each filter and place into plastic bags.

4.4.3.9 Place each bagged filter into a second plastic bag he.id by Worker
Two. |

Note: Worker Two will be positioned outside of the door to the HEPA
Room.

Note: Caution is necessary to ensure the outside of the plastic bag is not
contaminated by either the filte: c- Worker One.

4.4.3.10 Bolt the unusui f.',ters into place, place tape between the filters, and
re-position the cart and ast.cmbly into the housing.

Note: Caution is necessvy to ensure the filter orinntation is correct with
respect to air flow.

4.4.3.11 Examine the fan motor and grease, as necessary.

4.4.3.12 Examine the belts for proper tension and wear, and replace as
necessary.

4.4.3.13 Order Worker Two to re-start the Hot Cell and isotope Shop supply
and exhaust fans.

!
:4.4.3.14 Confirm the dampers have opened.

Note: Cessation of the alarm and a notation on the indicator lights dre
indicative of open dampers.

1

1.

-

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

4.4.4 Worker Two shall:

!
,

'

4.4.4.1 Remain positioned outside of the HEPA Room.
|

4.4.4.2 If instructed to do so by Worker One, turn off the Hot Cell end
Isotope Shop supply and exhaust fans.

,

4.4.4.3 Hold plastic bags in position and accept the spent filters from Worker
One, sequentially, into the plastic bags.

Note: Caution is necessary to ensure the outside of the plastic bag is not
contaminated by either the filter or Worker One.

4.4.4.4 Position the bagged filters so that the Radiation Technician can
complete an exposure rate survey.

Note: The Radiation Protection Technician will survey the filter to identify
locations of maximum and minimum exposure rate.

4.4.4.5 Securely graso each spent filter in the manner directed by the
Radiation Protection Technician, and transport it to the designated i

storage location. !

Note: The " distance" between the filter and Worker Two during transport
should be maximized.

4.4.4.6 When instructed to do so by Worker One, re-start the Hot Cell and
isotope Shop exhaust and supply fans.

4.5 Disposition of Spent Filters

Prior to disposal, the RSO shall ensure all filters are characterized by the methodology
described in RSP-013.

4.6 Post-ooerational Activities

i 4.6.1 The security service shall be contacted to confirm that all " trouble signals" for the
i system have ceased.
|

Note: During the filter exchange, trouble si nals may have been sent for the0
fire sensor in the ventilation ductwork or other sensors connected to the
system.

.
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4.6.2 The main gate to the London Road facility shall be unlocked and opened. |

4.6.3 The air handling system shall be checked and confirmed to be functioning once
immediately after the filter exchange is complete and once per day for the next four
(4) consecutive work days.

4.6.3.1 The air monitor chart shall be inspected and the strip chart reading shall .

be - recorded on the " Filter Change Post-operational Check Sheet"
(Attachment 2).

4.6.3.2 The cell manometer reading shall be recorded on Attachment 2.

4.6.3.3 The Panalarm shall be inspected, the lights confirmed to be " dim", and
the findings recorded on Attachment 2.

4.6.3.4 The Gamalarms shall be inspected, the lights confirmed to be " green"
and the findings recorded on Attachment 2.,

|

|

4.6.3.5 The stack monitor shall be inspected and the air flow reading shall be
recorded on Attachment 2.

4.6.4 If the air handling system is not certified by the RSO to be fully functional at the
end of the five (5) day observation period, or if the post-operational stack monitor
readings are significantly higher than the pre-operational readings:

4.6.4.1 Repairs, as necessary, shall be made under the direction and
supervision of the RSO.

,

| ,

i4.6.4.2 Efficiency testing of the system, pursuant to ASTM D 4536-91, may
be performed. .

4.6.5 Mats, drapes, liners, step-off pads, temporary _ containment, and other
i contamination control items in the work area shall be removed, frisked, segregated,
' and disposed of as described in RSP-013.

4.6.6 The radiological conditions in the Cell Machinery Room (HEPA Room), its entrance, and
| environs shall be determined pursuant to RSP-OOS within 24-hours after the work is

complete.
i

! Note: If radiological conditions differ significantly from those shown in the pre-
f operational survey, the area shall be decontaminated until such time as repeat

surveys show the pre- and post-operational conditions are similar.
!
.

4
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4.6.7 Personnel radiation exposures shall be estimated as described in RSP-012.

Note: To estimate exposures, SRPDs shall be collected, read and, if deemed
| necessary by the RSO, TLD badges shall be processed (see RSP-010). Internal

,

! exposures from the breathing zone samplers shall be estimated and, as
!

necessary, bioassays shall be performed as described in RSP-010, ISP-9, and
{RSP-OO8. '

,

q
\5 EXEMPTION PROVISIONS

Variances and exceptions to the requirements of this procedure shall be permitted pursuant to the
written authorization of the RSO and the RSC.

6 DOCUMENTATION

Records generated during the filter exchange shall be maintained pursuant to RSP-OO4, " Radiation
Protection Records"

7 ATTACHMENTS

7.1 Attachment 1 - Filter Change Pre-operational Check Sheet

7.2 Attachment 2 - Filter Change Post-operational Check Sheet.

.

5

| '

I

!
|

| .

.
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ATTACHMENT 1
FILTER CHANGE PRE-OPERATIONAL CHECK SHEET

_

s item Date of Check Notes

Day 2 Before Exchange Unsert detel: Day 1 Before Exchange Unsert date): Day of Exchange Prior to Exchange
Unsert date):

-m?

Air Monitor Chart inspected by: Inspected by: Inspected by:

.

Strip Chart Reeding: Strip Chart Reading: Strip Chart Reading:
;

i

. ':

Ceh Manometer inspected aM re-rero-ed by: Inspected by: Inspected by: )

'
i

' Reading Reading Reading
.

"

Panatarm Inspected by: Inspected by: Inspected by:

Light Intensity: Light Intensity: Light intensity:
,

h

i

Gamatarm inspected by: Inspected by: Inspected by:

Light Color: Light Color: Ught Color:

Stack Monitor Cafibrated by: Inspected by: Inspected by:

Air Flow : Air Flow: Air Flow:-

.

'

Reviewed by (RSO Signature):

.

9

-r, ,
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.

.

ATTACHMENT 2
FILTER CHANGE POST-OPERATIONAL CHECK SHEET

___

ltem Date of Check Notes

Day of Exchange Day 1 After Exchange Day 2 After Exchange Day 3 After Exchange Dey 4 After Exchangeimmediately After (Insert date): (insert detel: (insert dete): finsert date):Exchange (insert detel:

Air Monitor Chart inspected by: Inspected by: Inspected by: Inspected by: Inspected by:

.

Strip Chart Reading: Strip Chart Reading: Strip Chart Reading: Strip Chart Reading: Strip Chart Reading:

Cell Manometer inspected by: Inspected by: Inspected by: Inspected by: Inspected by:

Reading Reading Reading Reading Reading

Panalarm inspected by: Inspected by: Inspected by: Inspected by: Inspected by:

I

Light Intensity: Light intensity: Light intensity: Light intensity: Light intensity:

Gamalarm inspected by: Inspected by: Inspected by: Inspected by: Inspected by:

|

Light Color: Light Color: Light Color: Light Color: Liglit Color:
!

iStack Monitor inspected by: Inspected by: Inspected by: Inspected by: Inspected by:

*
Air Flow: Air Flow: Air Flow: Air Flow: Air Ficw: >

.

.

L

Reviewed by (RSO signature):

,

- - . . _ _ _ - - _ _. ._--__._____-_----_-___..-----------c-, - . - - - - _ - _ _ _ . _ _ . - - . _ - - - - - - _ _ _ . _ _ - _ - _ . - . _ _ _ _ _ - - _ _ _ _ _ _ _ - - - - - - - - . - . _ . . - - . - - _ _ - . . . - . _ - - . - . _ . . - . - . _ _ _ . ~ - - . . -
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September 5,1996

1

| hIr. John hfadera
| Nuclear hiaterials Licensing Section

United States Nuclear Regulatory Comminion
MI Warrenville Road

I Lisle, Illinois 60f23 4351

Re: USNRC Liceen,e No. 3419089-01

Dear hir. hfaders:

.41vanced hiedion! Swtens. Inc (AMS)has scheduled a fiher exchr.nge for the Hot Cell and Isotope Shop
| ventilation systems for Tuesday, Septernber 10,19%. .h you indicated in our telephone conversation
! of September 4,1996. a lieer:sc amendment to to perform this work is not necessary. However. you also

indicated that the USNRC wishes to rnica tlw Radiation Work Permit (RWP) for the work. In
compliance with that request, a enpy of the RWP is encined

1%aos nose that the RWP nsfunsrum P-L*m Safety Procedurc No. RSI'-021, " Changing EAlaud Fihcrd
in the Cell hiachinery Room'' for the work plan. RSP-021. which has been reviewed and approved for
une by tlac AMS PA-h-i Saf4y Couuniuve, will replace thP 15. "Clunging Exhaust httm ht the t 'cll
hiachinery Room'"

Also in our Septernber 4.1996 telephone call, the USNRC suggested that AAIS may wie hfL4 W

sii dWthe work an an exposure contml methodologvD However. you w%cr exchange mid.
analv2e the filters from the personal air samplers worts by personnel involved in #'

ill note that we did not
mmymb. uu suggestion into RSP-021. The reaii5iis for this are four fold:

-

The maximum intemal exposure from the project. in its entinty, will be negligible!*

Since pctsonnel must exit the work area in order to n: move and replace lihm into the,
*

nampler cartridge the probability ofevinamination spread will inercase. ' -m
& J.

,

Ji

#s

h as alw bec1g sularatted to the 1/SNRC mwler separate e er u ad&raond informaton t i urppat our hec:ue m e al appbwwn

* The mraruxn mess.1 red actorne rm&oactmty d,anng tas 1993 LPer excharp aws 167.s10;' mu:menne per subt: centnuete- 1(r ..
| cor crvatarly assumed that the durstion cf the fJter exchange is three Gluurs. a wf thar a wne<' re a raturar-w rne a ico Lr . r,4k

j t r.ure.tw inuJusan paale snaka of**Cu ans weder traght truur in 0.3 micracune. TW is eqwva:ent te 015 percent et tlx Arri ai~

Letut ori Intare for "Co rid a Comm ned Ethtne Due t.qtuvaient ofmly 7 5 rnglasm
e

!

.

|

| cecawyr w
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.

One of k three (3) workers required to perform the filter e.whange will be unavailablg/.

.

for a pcriod of time while the fihers are counted.

%c two (2)mnaining workers must remam in a loention of clevated exposure rate while.

awaiting the resuhs of the filter proocasing. thus increasing the external exposure
asociated with the work.

1

l Ifyou huse any quediorm orifI can pmide you with additional information, please call me at (216) 692
3270. We are looking forward to safe timely, and etbtive implementation of RSP-021 on September

! 10th.

Sincerely.

Stqdwn J. Haddock R.S.O.

oc: D. Cesar
D. A. Milles, Esq. - Stavole & hiiller
C. D. Berger. C.H.P. . IEh!

. .

.
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PURPOSE

The purpose of this Radiation Safety Procedure (RSP) la to describe the methodology for '

chancino the HEPA filters In the Call Mochinary Room. Typleally, filters are changed after failure
is ident6fied, when s6gnificent dust loading occurs, or when the RSO deems the action necessary

;for radiation protection purposes.

1 SCOPE |

This RSP spplass only to routine exchen0e of the exhauet fdters in the Call Machinery Room.
Exchanges performed under noreroutine conditions, or exchence of other filter systems et the
London Reed tecility are exempt from the requirements of this RSP.

2 REFERENCES

2.1 U. S. Nuclear Regulatory Commission License No. 3419089-01 (as amended).

2.2 ASTM D 4536 91, Amerioen Society of Testin0 and Materials, " Standard Test Method for
Particulste Matter and Determination of Particulate Emissions *,1991.

2.3 Operations Manuels for the Hot Cell and isotope Shop Ventilation System.

2.4 Advenood Medical Systems, Inc., Radletion Safety Procedure No. RSP-008,
" Instrumentation and Surveillance *.

2.6 Advanced Medical Systems, Inc., Redistion Safety Procedure No. RSP-007, " Training and
Qualifications of Radiation Protection Personnel".

j

2.6 Advanced Medical Systems, Inc., Radiation Safety Procedure No. RSP 010, " Exposure
Control *.

2.7 Advanr:ad Medical Systems, Inc., Radiction Safety Procedure No. RSP-012. ' Control of
Work".

2.8 Advanced Medical Systems. Inc., Radiation Safety Procedure No. RSP.013. " Control of
Radioactive Weste*,

2.9 Advanced Mooical Systems. tnc., Reciation Setety Procedure No. ASP 017. "Stop Work
Authority * .

2.10 Advanced Medical Systems, Inc., Isotope Shop Procedure No. TSP.9. " Portable Air
Samples". *

.
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|

~

j 3 DEFINITIONS
4

! The definition of terms used in this RSP that may not be commonly understood shall be included
j in RSP-002. " Definitions".

; 4 PROCEDURE
}

4.1 Responsibilities
i

4.1.1 The Vice President shell ensuve edequato resources for perforrnance of this
procedure.

.

i 4.1.2 The RSO shell:
!

{ 4.1.2.1 Ensure filters are exchanged as necessary.

* 4.1.2.2 Confirm that only individuals who have hann trained as Radiation.

'
Workers pursuant to R9P 007 perform the filter exchange..

kt 4.1.2.3 Confirm that ind;viduets are "curtent" in the internet and external,

.[., monitorin0 requirements of RSP.010.j \ /

Wate: Monhoring requiremente may include ihn are not limited to besolne or
j routine urine hiesasey, completion of prior espesure history (for contreet

woehees), and roepiroter fleness.,

.g

! 4.1.2.4 Propero e Radiation Work Parenit (RWP) pursuant to RSP-012.1

1

; 4.1.2.5 Provido pre-jeb briefings and perticipate in planning /etegirq sessions.

4.1.2.6 Apprise the Radiation Safety Conunittee (RSC) of actual doses incurred
during the work after dose assessments are complete.

4.1.2.7 Secure contract heenth physics support to serve es the Radiction
Protection Technicien of required pursuant to Ucense No. 34 19089 01

.

. _ . or RSP-012. |

.

Note: The contracter should have quellfications and exportence that are
~eg:stwelent te that opeoit.ed in RSP-007. ._.

s
. . . _

4.1.3 The Redestion Gefety Committee (RSC) shall swview ern.: approve the RWP and the
persorinel exposurst estimated at the terminstion of work.

.

- .-
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4.1.4 Radiation Workers that perform the filter enchange shell:

4.1.4.1 Perform work only under the provielons of an RWP.

4.1.4.2 Perticipate in pre-job briefings and " dry runs'.

4.1.4.3 Romain cognirent of high and low-dose-rate locations within the work
erse.

4.1.4.4 Stop work when directed to do ao by the Rattiatinn Protection Technician
or the RSO.

4.1.4.5 Maintain exposures ALARA.

4.1.4.5 Comply with the requirements of this procedure.

4.2 Pre-operational Activities

4.2.1 The air handling system shall be checked and confirmed to be functioning one (1)
time per day for three (3) work days immediately prior to the stort of work.

4.2.1 t Tns ear monitor chart ehen ce enspected and the atrip chart reading shell
be recorded on the ''Hiter Change Pre operational Check Sheet"
fAttachment it.

4.2.1.2 ihe cell monometer shell be inspected, re aerood (only on the first of the
three tieye), and the readine recorded on Attachment 1.

4.2.1.3 The Penalerm ehett be inspected, the lights confirmed to be '' dim". and
the findings recorded on Attachment 1,

4.2.1.4 The Gemalerms shelt be inspected, the lights confirmed to be * green"
and the findings recorded on Attachment 1.

4.2.1.5 The stock monitor shd be inspected, celibreted leniv on the first of the
three days), and the air flow reading recorded on Attachment 1.

4.2.2 The radiological conditions in the Cell Machinery Room (HEPA Room), its entrance and
environs shall have been determined pursuant to RSP 008 within 30 days of the date
of the filter change.

Note: if circumstenoes that might result in changes to radiologioel conditiene
ef ter performenee of the survey but before the titter change occur, the survey
shall be repeeted. *

._
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,

4.2.3 The expected raoiation exposure of workers involved 6n the filter exchange shelt ne
estimated.

|

|

4.2.3.1 The procedural steps described herein shall be refined as necessary, and
choreographed.

;

4.2.3.2 Moesured exposure rates, personnellocations, arW stey t6mes shall be i

used to estimate exposures.

4.2.3.3 Maximum likely exposure rates in uncontrolled erees shall be cetermined
to ensure they do not exceed two (21 millirem per hour et any location. |

Note: if espesure rette in excess of 2 milllram per hour erg posaltes in
uncontrolled etees, access to those locatione should be eemralled throuo% the
use of repee. elens or other possive controls, or by octive controls (e.g., gates.
fences. ouarden.

4.7.4 An RWP shall be prepared as described in RSP.012 and submitted to the RSC for
review and approval.

|
4.2.5 The work ares in the HEPA Room and the lending shall be covered to prevent the '

spread of contemination.

.

Note: Plastic sheeting, crett paper, or other suitable cover materief may be
used. _. .._ - - - - . ._.

. _ .

... ~ 4.2.6 Step-off pode shall be placed at locations designeted by the RedietkEMion
Technician. / ,\s

_ / O
4.2.7 All equipment and eupplies shall be etaged. / [~# h,~n
Note: Equipment may include, but is not lirnited to: eurvey metere, tools, -

new fbtors. transport box, communloetnen deviceo, timers or stop watches. -
tape, plastic begs, air mofdtore, duct tape, repiecement belte for the air

,

\
handing system, end presse for the fan motor.

4.2.8 A weste collection location as desenbed in RSP-013 shell be est up in the work
erra.

4.2.9 Final storege locationrs for the spent intters shall be identified and prepared.

Note: The Hot Colt filter should be stored in High Level Weste Store 0s.
.

.
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i
I

4.2.10 A temporary containment system for the Hot Cell filter housing shall be
constructed.

4.2.11 A tranapart how may ha prepared.

Notet The transport box will be leege enough to held a double-bagged Het
Cell HEPA, have handles or grips to and in trengeot.the_epeJnter to hs
pre-determined storage location, end.servd'ee tertlery containmenOfer-the,
spent filter during transpop,/p

fT
4.2.12 A " dry run' exchange using an inert filter shell be performed in order

[conttrm exposure estemstes, tenatize transit routes, confirm the adequacy,of
equipment and personnel, and optimize the use of * time", "distence"-ands

' "ahielding". '-

.

4.2.13 The AMS security service shall be alerted to the fact that the supply fans
will be shut down.

Note: The telephone number of the eseurity servios, ADT. le f215) 529
9539.

4.3 Cell Filter Exchange
.

4.3.1 The main gate to the 1.ondon Road tecility shell be Closed and locked.

4.3.2 A minimum of two (2) Radiation Workers, plus one Radiation Protection Technician,
shall be assigned to do tha work.

4.3.3 The Radiation Protection Technician shall

4.3.3.1 Ensure all workers have met the Protective Clothing (PC)
roquirements epocified in the RWP and that none exhibit exposed

| skin.

Note: PCs may include, but are not limited to. disposable coverells, plastic
shoe covers, plastic hoods, rubber gloves, and full face respirators. All
seems shell be taped,

4.3.3.2 Ensure ett workers have met the personnel monitoring requirements
specified in the RWP.

i

e

!

!

.

_ ._ _._ y -
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Note: Personnel moretorsJney include, but are not limited to, Ti.D bedgoe
,

(one or moroVeelf-reading pocket doelmetere ISRPDs), extremity )
doelmetereIbreathing zone semplef , eterming dosimeters, and a !
commonleetion device lif r .-

4.3.3.3 Ensure proper precoment of step-off pods.

4.3.3.4 Confirm en staged radiation survey instrumente era functionet |

pursuant to RSP-008. p f(._,
survey instrumente may inotude, but are not sim_ited.te,.e-fq/ imote:

i,en. 6e om. ioni.eisen .her r, and teiete tor. yg.. ,e g. ;
,

'

14.3.3.6 / Tape the entrance door to the HEPA Room shut efter, Worker One >
( entero. and remove the tope when Worker One is ready to p7asfie

,

y spent filter to Worker Two. gy , .., o / '-
.- ..- ..

!4.3.3.6 Aseist Worker One, es necessary, in installation of the temporary |
containment or removal of the spent filter. )

4.3.3.7 Continuously monitor exposure rates, eiert workers es to radiologloal
conditions, track the time epont in the work stee, and eseist workers
in optimizing " time", "diatence', and "ohielding',

4.3.3.0 Scan the spent filter with a radiation survey instrument to identify
locations with maximum and minimum exposure retet:,

Note: The results of this survey will be used to determine how the filter
should be poeltlened during trenelt to the H6gh Level Weste Storage eten.

4.3.3.9
Instruct Worker Two in the location, methodology and orientation for [placing the double beceed spent filter into the trensoort box (if used).,o

''/4.3.3.10 Assist Worker Two in canvaying tha transport ber, if used, to the
1''

High Level Waste Storage area. /-
4.3.3.11 Stop work pursuant to RSP 017 if radiotocice' or operationet Im

condit|one are not consistent with those described in the AWP. )
\

i

e

|

|

i.
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4.3.4 Worker One shall:

4.3.4.1 Enter the HEPA Room with staged equipment, the temporary
containment, and on unused filter.

Note. A filter may consist of the HEPA filter, e pre. filter, or e combinatinn.

4.3.4.2 Order the Radiation Protection Technicien to tepe the entrence coor
to the HEPA Room shut.

4.3.4.3 Order Worker Two to shut down the Hot Cell and the isotope Shop
supply and exhaust fe w.

4.3.4.4 Confirm the dampets have closed.

Note: A loud sound, en alarm and notation on the indicator lights are
indicative of closed dampers.

4.3.4.5 Remove the long bolts hniding the filter between the sheet motel
shrouds.

4.3.4.6 Seal the temporary conteinment around the housing.

4.3.4.7 Slide the filtet into the contalomont bag,

may consist ob HEPA filter, a pre filter, or e combinatio

4.3.4.8 While still mounted, close and neel the containment boa.

4.3.4.9 Cut the sealed beg Away from the contolomont and housing.

Note: Aeolstence from the Radiation Protection Technician may be
necessary in order to complete steps 4.3.4.5 through 4.3.4.8.

4.3.4.10 Order the Radiation Protection Technician to remove the tape from
the entrance door to the HEPA Room.

.

.

__ _ _ _ _
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!

| 4.3.4.11 Mece the begged filter into e escond plastic bag held by Worker t'wo.
|

Note: Worker Two will be posittened outside of1the door to the HEPA
! Room.

Note: Ceutton is necessery to onoure the outelde of the pleetle beg le not
coritemmeted by either the filter or Worker One.

4.3.4.12 Remove the remnants of the temporary conteinment.

d.3.4.13 Bolt the .anused filter into p6ece.

Note: Coution is necessary to ensure the feter orientetlen is correct with
roepeat to air flow.

4.3.4.14 Exemme the fan motor and grosse es necessary.

4.3.4.15 Examine the belts for proper tension and weer and reple:.e es
necessary.

4.3.4.16 if the isotope Shop filters wWnot be sJrchenped nrrtar Wnrker Two
to re-start the Hot Cell and lootope Shop fans.

4.3.5 Worker Two shell:

4.3.5.1 Remain positioned outside of the HEPA Room.

4.3.5.2 When ineuucted to do so by Worker One, tum off the Hot Cell and
Isotopo Shop supply and exhaust tons.

1

4.3.5.3 Hold a piestic bag in poettien and eccept the begged spent filter from
Worker One into the plostic bee.

Note: Coution is necessary to ensure the outelde of the pleetic bec la not
contaminated by either the futer or Worker One.

.

4.3.5.4 Position the begged filter so that the Radiatien Technician can
complete en exacouro rate survey.

Note: The Redletten Protection TochtWelen will outvey the filter to identify
locations of mextenum and miolmum exposure rate.

.

; -__.

(

ww w w -,M--
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4.3.5.5 Securely grasp the opent titter es instructed by ttie Medietion
Protection Technician and place it in the transport box (if used).

1
4.3.5.o With the assistance of the Radiation Protection Technician, convey

the spent filtet or transport box (if used) to the designated storagei
'

location. .

Note: The "d6etence* between the filter or tronoport box (if coed) Werker*
Two, and the Radletion Protection Technicien should be maximized.

4.3.5.7 Retum to the work aros.
|
l4.4 lootope Shop Filter Exchange '

' 4.4.1 A minimum of two (2) Radiation Workers, plus one Radiation Protection Technician,
shall be assigned to do the work.

4.4.2 The Rodastion ProteCLion Technician shall
.

4.4.2.1 Ensure ett workers have met the Protective Clothing (PC) |'

seauirernents specified in the RWP.

Noter PCs eney inoeude, but are not limited to, disposable severans, plastic
shoe covers, plastle hoods, rubbet gloves, and full-face respirators.

| 4.4.2.2 Ensure all workers have met the personnel monitoring requkements
specified in the RWP.

1

Note: Personnel monitors may include, but are not limited to TLD badges
(one or morel, self reading pocket dealmeters (SRPDel, entremity
dosimeters, broething tone esmplets, and alarming dosimeters.

| 4.4.2.3 When directed to do so by Worker One, measure the exposure rate
on contact with the filter bank

4.4.2.3.1 if the contoot exposure rate is less than 10 mR per hour above
background, no additional action is necessery.

.

.

- .
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'

4.4.2.3.2 If the contact exposure rete exceeds tO mR per hour above
i background:
I

l
; 4.4.2.3.2.1 Secure e temporary conteinment (enclosure) to the

housing prior to its removal.
i

; 4.4.2.3.2.2 Assist Worker One in ending the filters into the
j temporary containment, eenling the containment, and
'

cutt;ng the containment away from the housing.
,

! 4.4.2.4 Continuously monitor exposure rates, elert workere se to radiological
} conditions, track the time spent in the wark eree, and seeiet workers

in optimiing " time", "distence", and *ehielding".,

:

: 4.4.2.6 Survey the epont filter to identify kr,etions with maximum and
= minimum exposuto rates,
l
I Note: The resuhe of thle survey will be used to determine how the filles
! should be positioned during trenait to the designated storage eres,
i
I

i- 4.4.2.6 instruct Worker Two in the location, methodology and orientation for'
transporting the filtere to the designated storage stes.

, 4.4.2.7 Stop work pursuant to RSP-017 if radio 6ogical or operational
| conditione are not consistent with those described in the RWP.
!

4.4.3 Worker One shall:
: !

j 4.4.3.1 Enter the HEPA Room with staged equipment and unused flhere.
,
.

j 4.4.3.2 If the Hot Cell finer was not excheapect order Worker Two to shut
| down the Not Cell end lootope Shop supply and exhaust fans.
I
! 4.4.3.3 Order the Radiation Protection Technician to measure the contact
| exposure rate on the filter bank.

i

j 4.4.3.4 Order the Redietion Protection Technicien to tape the entrance door
j to the HEPA Room shut.
t

i
4

i
*

i

!

i
j -

:
i
l
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4.4.3.5 Remove the lor.g bolts holding the filter assembly, seperate the HEPA
bank from the essembly and pull out the cart that holds the HEPA
bank.

Note. There are four titters for this ten in a 2 by-2 errey. They are mounted
on e cart wNch rolls out from the essembly.

4.4.3.6 Remove the t60e from between the faters.
y-- ,

r' d.4.3.7 Order the R6diation Protaction Tanhninlan rn remove the tape from
the entrance door to the HEPA Room.--

4.4.3.8 Remove each filter and pleoe into plastic bogs.

4.4.3.9 Pleoe each begged filter into e second plastic beg held by Worker
Two.

Note: Worker Two will be positioned outakie of the door to the HEPA
Room.

Note: Caution is necessory to ensure the outalde of the pleotio bas la not
eentaminated by either the filter or Worker One.

4.4.3.10 Bolt the unused Gters into place, plees tape between the filters, and
re. position the cart and essembly into the housing.

Note: Coution is ner.eeeery to sneure the fator odentation is correct with
respect to air flow.

4.4.3.11 Examine the fan motor and grease. as necessary.

4.4.3.12 Examine the belts for proper tension and wear, and replace as
necessary.

4.4.3.13 Order Worker Two to re start the Hot Cell and isotope Shop supply
and exhaust fans.

443.14 Cnnfirm tha riempees have noened.

Note: Ceesstion of the alarm and e notation on the indicator lights are
indicative of open dampers.

.

._

.
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| 4.4.4 Worker Two shall:
!

4.4.4.1 Remain positioned outside of the HEPA Room.

4.4.4.2 If instructed to do so by Worker one, turn off the HM Cell end
lantopa Shop supply and exhaust fans.

4.4.4.3 Hold pleetic bogt in position end accept the corit f iters from Worker
! One sequentially, into the plastic bags.

Ncter Caution le neceasery to ensure the outside of the pleetic beg le not
contem4noted by either the filter or Worker One.

4.4.4.4 Position the begged tilters so that the Radiation Technicien een
complete en exposure rete survey.

Note: The Radletion Protection Technleien will survey the Alter to identify
loost6one of monimum and minimum exposure rate.

i
4.4.4.5 Securely grasp each spet filter in the menner directed by the

Rediation Protection Technician, and transport it to the desi0neted
storage location.

Note: The "distanee" between the filter and Worker Two during transport
should be manievdaed.

4.4.4.6 When instructed to do so by Worker One, re start the Hot Cell and
isotope Shop exhaust and supply fens.

' 4.5 Disposition of Spent Fitters

Prior to disposeer, the RSO shall ensure all filters are chorectorited by the methodology
described in RSP 013.

( 4.6 Post operationti Activities
i |

4.6.1 The security service shall be contacted to contirm that st! *troubie alonals" for the i
system have ceased.

i

Noter During the filter emohange. trouble eignale may have been sont for the |
*

1 (Ire seneos in the ventilation ductwork or other sensors connected to the l
j sys tem.

.
.

i
*

_ _ _ _
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7

(h74.6.2 The ma..in gate.to the London Road factiety shall be unlocked and opened, '
. . - -

4.6.3 The alt handling system shall be checked and confirmed to be functionity once
immediately after the filter exchange is complete and once per day for the next four
(4) consecutive work days.

t 4.6.3.1 The air monhor chart shall be mopected and the strip chart reedmg she I g
{ be recorded on the " Fetter Channe Port-operational Check Sheet *&'
{ (Attachment 21.

4.6.3.2 The cell monometer reading shelt be recorded on Attachment 2.
.
'

4.6.3,3 The Pensierm shall be inspected, the lights confirfreed to be " dim *. and j '
, the findings reentdert an Attachment 2. *

\
\ 4.6.3.4 The Gemelerme shell be inepeeted, the I;ghts e6Mirered to bc *er'ocn* 7
; and the findings recorded on Attachment 2. '

I ~~
.\ 4.6.3.5 The eteck monitor shall be inspected and the air flow readmg shall

recordod on Attachment 2. -- - - - /
. . . . - . . - . - - - -

,

4.0.4 It the air handiltw system is not vonLified by the RSO to be fully functionet et t.
end of the five (5) day obeervation period, or it the post-operational stock monitor
readings are significantly higher then the pre operational readengs:

4.ti.4.1 Hopeers. es necessary, shall be mede under the direction and
supervision of tle RSO.

. .- - . . . _

4.6A.2 Efficiency testing of the system, pursuant to ASTia D 4536 91, mayj 7
4be performed. W' !

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

4.6.5 Mets, drepes, finers. step-off pada, temporary contolomont, and other
r nntaminatinn control items in the work aree shall be removed, frisked, segregated,
and disposed of er, described in R$P-013.

4.6.6 The radiologcet conditions in the Cet Machinery Room (HEPA Room), its entrance, and
environs. ehall t>e determined pursuant to RSP 008 within 24 hours eFter the work, s

;

complete.
I

Note If redkAogical conditions differ algnificantly frorn those shown in the pre.
aperetlenal Survey, the stee ehell be decontaminated wit 6f eueh time as repeat
suieye show the pre- and poet-operational condhions are elmiter.

j*

4
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4.tl./ Fersonnel radiation exposures shall be estimated es described in RSP-012.

! Note: To est6 mate empesures, SRFDs eheN be conected, read and, if deemed '
necessary by the RSO, TLD bodges shall be processed (see RSP 010). Internal ',

;

exposures from the breath 6ng rone sempiere ehen be estimated and, se |,

i necessery, bloessays shall be performed se descrfbed in RSP-010, ISP 9, and
R$P-006.

5 EXEMPTION PROVisl0NS

Variances and exceptiene to the requiremenu of this procedure shall be permitted pursuant to the
wntten euthorisotion of the RSO end the RSC.

8 DOCUMENTAT M

Records genereted during the filter exchange shall be maintained pursuent to RSP OO4, " Radiation
Protection Records"

7 ATTACH 8AENTS

7.1 Attechment 1 Filter Change Pre-operational Check Sheet

7.2 Attachment 2 Filter Change Post operationel Check Sheet.

.

s.

.



sap-03-C3 32333P
21530232G0 P*21*

*FItCP1 1. E. M. . Inc. NE W. * W1 M M kp. 05 1996 12:2GPM P16_ , ,, ,
,

.

:

!l '

.

I.
I ..

1

| |I I2 1 * r ..

|
} } I I l S $ }m|t

2 i i

I
I

)b, sk E k 1 E .. k
I! I { r ;! li $ 1 )

.

t a 2 1 _ ! c i 1 1

!e! I 1

I
! >

j i 1 II 1 1

} d ] 3 I j3 ! 5 m
.

I } l| . .|| 1 I I I I e
___

..

3

j
! 3 ; '. .,

z a * ..

g
! "

I>

__

.-
S

$



,
sep-ce-os 1z see

~~

z2eaczszoo P.zz
* ' TR0rt : 1.E.M. Inc. ,_ PH3E MI. : 301 762 0502 Sep. 05 1996 12:2?PN P17

s __

<

l'

,

, , ,-,

,} } } I l ! [.r
I j ..

$ 11 Y

I } l! t a

I I,t i
, , , , 4 , ,

b I I $ Il b E | !
*a

I h i i }t } } i N
'

4

I, I l
t q t : 3 3 4 3 t

..

..

i
.

N

] ig

i k * E E ii 1 E.

} k F l b } f f
-

I! a 1 ! l ] ? i 1 i a a

..

il
1

<s y i 1 x .. 2 =
.

-
.. ..

f } } I l } 5g ;I i e t t 5 t t i ; i

I '
*

1 a 2s . - - - e_

, r.

:
s i l s

i I f } k AI

.

3 $ 1 }2

.t 3 *.

3
E,

_-
'

,
*

4


