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October 20,1994 ,

|

Thomas Frasso i

legistics Director -|
SMH (US) Incorporated j

1817 William Penn Way
Lancaster, PA 17604

t

Dear Mr. Frasso: !

This is in reference to your letter dated January 19,1994 with attached contamination survey , r

results to request the removal of 941 Wheatland Avenue as a place of use for NRC License
No. 37-03572-06. We have reviewed your submittals and within the scope of our review, no ;
funher deficiencies were identified. '

i
Based on our review of your submittals and on the results of our confirmatory surveys on |
August 5, August 30, and September 14,1994 at Pr facility located at 941 Wheatland |
Avenue, Lancaster, Pennsylvania and the survey attached to your letter dated September 23, - i

1994, we have amended the enclosed license to remove 941 Wheatland Avenue as a place of |
use on your NRC license and thereby release this addres.c for umestricted use with respect to j
the use of NRC licensed material.

|

If you have any questions irgarding this letter, please call David Everhart of this office at
(610) 337-6936. Thank you for your cooperation in this matter. |

Sincerely, )
I

l
i

Original Signed By: |

Elizabeth Ullrich
:

| Mohamed M. Shanbaky, Chief
! Research and Development Section

Division of Radiation Safety
and Safeguards
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, SMH (US) Incorporated -2-*
,

License No: 37-03572-06
Docket No: 030-12704
Control No: 119261

,

f

Enclosure:
Arnendment No.11

!
bec: i

M. Shanbaky, RI
'

,

D. Everhart, RI
,

,

I

,
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IRADIATION PHYSICS, INCORPORATED

P.O. Box 513
Compbelltown,PA 170100513*

717-838-1111
.

Dates september 23, 1994

Tos Ken Holt
RadLation Safety Officer i

'.,From: Thomas E. Woolley
Manager, Radiological Services

subjects Wheatland Ave. Facility Decommissioning
.

Attached please find the result for emear #6 E-26, collected at your
Wheatland Ave. Facility on Sept. 22, 1994. This result was generated by a
mechnen liquid scintillation counter (Model L3 6000IC) using a sampling and
counting protocol speci[ic to your isotope of concern. The result of the3smear .is 311 dpa/100 cm for 5

.
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o g e EP D '%4,11.:5,ft1 SMH, (US) It,C. RT,Cz x ea T z o N eHyoIco xHc' P.2/2q. Q 2,'
. .

& &
ID o Rf 'I--CiPET#M E EEP 1994 10:09
LE03: 1 CGtTNTt"|H + 14C ,10 MIN.
PfESET Tilt : 10.00

,

DATA CALC AULD DFM H# ; IC SAPFLE fEFFATS: 1 FftINTER STD,

COLNr EUt4K : YESI IC# YES F61.ICATES : 1 RS232 : CFF
TWD PHfE : NO AOC : NO CYCLE BEPEATS : 1
SCWrIUATOR: LIGUID LU TX: FC LCW SAMFLE fEJ: O

,

LOW LEMEL. : NO FYtF LIFE CUfdiCTION DA1E none

ISOTCFE 1: Al "/BVOR: 0.00 FACTOR:1.0000 BkG. SUDS 0
ISOTTE 2: 14C 7EMCE: 0.00 FETER:1.0000 ESS. SUB 0

541 FOS TITE IC# 294 14C- - 3H 3H Lti1|DC ELAFSED
PC MIN CFM 'AErG CFM '47RR DPH EFF-1 % TIPE

C1 22-1 10.00 9.487 27.90 11.97 14.70 16.50 85.97 32.45 1.32 10.91
Blank W age DFt1 for- 3H : 85.97 COEF. OF WRs 0.000

1 &3 10.00 4.929 197.90 4.41 14.00 16.61 310.60 47.38 0.49 21.47

.

.

|

|

,

.
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M(US) Inc..

O cornpeny of SMH Swiss Corporaton Ibr Mcrookctroncs and Watchrnaking Industnes Ltd

January 19, 1994

U.S. Nuclear Regulatory Commission
Region I
475 Allendale Road I CL -% 5------------
King of Prussia, PA 19406-1415 ,

------------------

H >!Zw--------'

ATTN: Mr. David Everhart -% d -----------
: 6---------- -

Mail Control Number: 115031 # '"R - y yr,- - - - - -
j y.)g U-------

4 - d y /- ___------.-

Dear Mr. Everhart --------------

Subject: Decommissioning Wheatland Ave and Financial Assurance

PLEASE EXPEDITE DUE TO POSSIBLE SALE OF FACILITY

In accordance with several phone conversations with both myself
and Mr. Thomas Woolley of Radiation Physics, Inc. the following
information is submitted in support of decommissioning the SMH (US)
Inc. facility at 941 Wheatland Ave, Lancaster PA 17604, under
Materials Licence 37-03572-06:

1) Contamination Survey Results
.

2) License Amendment Fee of $600.00 for license
type 3B

Also the following information is submitted in reference to your
September 13, 1993 letter (control No. 115031) concerning our
financial assurance and Letter of Credit (the numbered items
correspond with the numbered items in your letter):

1) Now that we have completed the decommissioning effort at the
Wheatland Ave. facility, SMH (US) Inc. feels the cost associated
with this cleanup to be a fair representation of costs necessary
for our remaining facility at 1817 William Penn Way. The major
difference between the decommissioning of 941 Wheatland Ave and any
future decommissioning of 1817 William Penn Way would be the
relocation of inventory to another licensed facility (St. Croix,
V.I. ), and the cleaning of work surfaces and shelving. (NOTE: both
the inventory and the work surfaces had been moved to 1817 William
Penn Way earlier in 1993)

Both the inventory relocation and cleaning of work surfaces and
shelving have been previously identified in the 1991
Decommissioning Funding Plan. These costs are outlined in detail
on pages 7 - 10 in the DFP and are still considered accurate with
the exception of the assembly room which has been relocated to our

119261
1817 Wilham Poan Way, lancaster, PA 17604 Telephone- (717) 394-7161 Telefat (717) 394-2030

OFFICIAL RECORD COPY ML 10
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Virgin Island plant in 1992 as outlined in our DFP. This exception'
.

will actually lower our decommissioning costs since the assembly
operation is no longer in existence.

The NRC estimated costs of $427,315 seems to be extraordinarily
high most likely due to the fact that the Appendices A and E of
NUREG/CR-1754 pertain mainly to laboratory type facilities versus
our operation for watch repair and some asembly of components with
cured luminous paint. These components with cured luminous paint
while slightly less secure than fully sealed sources, presents much
less possibility for contamination and resulting decontamination
expense than most forms in which the isotopes could be used.

Also the NRC cost estimate is assuming disposition of 63.54 cubic
meters of waste where SMH (US) Inc. will clean virtually the entire
facility versus waste disposal. As we have proved in past and
current decommissioning efforts H3 cleans up very well with soap
and water washdowns. Also demonstrated in the DFP the washwater
can be disposed via sanitary sewer after testing.

The following summary of the costs incurred during decontamination
of the first floor and basement of 941 Wheatland Ave versus the
estimated costs in the DFP should also show you our original DFP
was and still offers enough dollars to cover any future
decommissioning efforts required:

ACTUAL ESTIMATED
COSTS COSTS

Contracter hours $ 254.40 $1,676
SMH Staff hours $1,125.00 $1,547
Radiation Physics $1,368.00 $1,000
Smears $1,951.75 $5,500
Waste (copper tubing) $1.950.00 (1 drum) $2,562(2-55 cal-drums)

Total $6,649.15 $12,286

2) Our total cost estimate for decommissioning is $40,349 which
includes both our Wheatland Ave and William Penn Way facilities.
(When the decommissioning of Wheatland Ave facility is finalized
this cost estimate will be reduced significantly.) If we add the
normal 25% contingency factor the cost estimate will be $50,436.
It is our understanding according to 10CFR Part 30.35 (d) that
financial assurance be submitted in amounts of either $75,000,
$250,000 or $750,000. SMH-(US) Inc. has provided financial
assurance in the amount of $75,000.

3) SMH (US) Inc. will review the DFP each time of license
renewal.
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4)' Per your request a signed statement to draw on the Letter of*.

Credit will be added to the Letter of Credit reading

"I certify that the amount of the draft is payable pursuant
to regulations issued under authority of the U.S. Nuclear
Reaulatory Commission"

the underlined being changed from "SMH (US) Inc., AKA SMH (US)
Services, Inc."

5) The Swiss Bank Corporation, New York Branch has refused to
include this statement in the Letter of Credit. Per SMH Legal
Counsel this omission does not effect the validity of the Letter
of Credit and SMH (US) Inc. proposes to exclude this statement.
The SMH (US) Legal Department is available to discuss the language
of our Letter of Credit if necessary.

6) SMH (US) Inc. will establish a stand-by trust fund. Will the
NRC accept the Swiss Bank Corporation as the holder of this fund?

7) If the NRC accepts the above, SMH (US) Inc. will proceed with
the necessary changes and originally signed, completely executed
copies of the modified documents will be forwarded to your
attention as soon as possible.

If you should have any questions regarding this correspondance
please do not hesitate to contact me at telephone number (717)-399-
3765 or fax number (717)-399-3397.

Sincerely,

b m-

Thomas G. Frasso
Logistics Director

_-- ._ .- ____- _ ____________________
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fCONTAMINATION SURVEY RESULTS

fIN. SUPPORT OF DECOMISSIONING FOR

THE SMH(US), INC. FACILITY

'

941 WHEATLAND AVENUE

LANCASTER, PA .|
t

i

i
i

i
,

b

Prepared by h
Radiation Physics, Inc. |-

In Reference to:
SMH (US). Inc. !
License Number i

37-03572-06

i

December 1993

P

i

1

:

;
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CONTAMINATION SURVtY RESULTS

FOR THE SMH(US). INC. FACILITY
941 WHEATLAND-AVENUE -

>

LANCASTER, PA
,

,

- M (M Date:b 5' N "

Thomas E. Woolley- U
!

Manager Radiological Services
Radiation Physics, Inc.

I

i W N // W Date: sArbt
Ken Nolt~

' ' '

Radiation Safety Officer
SMH(US), Inc.

f .& p,g,,/-/ffY'' *

Kenneth L. Miller, CHP
Vice President
Radiation Physics, Inc. < ,

()Approved by: b ./L .A~- /b iF& Date:
Thomas Frasso

'

Logistics Director
SMH(US), Inc.

'
,

t

i

I

1

'

;
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4 LIST OF FIGURES A'
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,c FIGURE'1: Lancaster City Map-

SIGI(US), Inc. Facility, 961 Weatland Ave.
''

4. .
..

FIGURE 2: First Floor Plan
SMH(US), Inc. Facility, 961 W eatland Avet.

FIGURE 3: Third Floor Plan
SMH(US). Inc. Facility, 941 W eatland Ave.

FIGURE 4: 1st Floor Grid Map
- SMH(US), Inc. Facility, 961 W eatland Ave.<

FIGURE 5: 1st Floor Klause Office Grid Map
SMH(US), Inc. Facility, 961 Weatland Ave.

FIGURE 6: Basement Boiler Room Grid Map
SMH(US), Inc. Facility, 961 Weatland Ave.
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A C0!TIAMINATION SURVEY RESULTS A.

W SUPPORT OF DECOMMISSIONING FONF
THE SMH(US). INC. FACILITY,

941 WHEATLAND AVENUE
LANCASTER, PA*

e .,

INTRODUCTION

The licensee is authorized by license number 37-03572-06 to

possess up to 1,000 curies each of watch components containing 3H as

Radium Chemie PS 363 Tritiated Luminous Paint and 147Pm as P. Maier

Promethium Oxalate Paint. Components were obtained from overseas

suppliers and were certified by the suppliers as meeting the

regulations of the U.S. Nuclear Regulatory Commission. From 1977 to

1986 the licensee was authorized for 3H only. In 1986 147Pm was added

to the license and sealed gas sources were deleted from the license.

In June of 1990 the watch assembly operation of SMH(US), Inc. was

moved from the third floor of the company's facility at 941 Wheatland

Avenue, Lancaster, PA to its new facility located at 1817 William Penn

Way, Lancaster, PA. Shortly after this move, the third floor of 941

Wheatland Ave, was surveyed and decontaminated (see Appendix A).

In July of 1993 the licensee moved the remaining licensed

activities from the 941 Wheatland address to the new facility at 1817

William Penn Way. These remaining activities had been restricted to

the first floor and basement areas of the Wheatland Avenue Facility.

Shortly af ter the move, surveys were perfomed to detemine any

residual contamination and to guide decontamination /dacomissioning

efforts.

PRELIMINARY SURVEYS

On July 20, 1993 the licensee's Radiation Safety Officer

perfomed preliminary smear surveys of the First Floor Areas (see

Figures 4 and 5) to detemine extent of residual contamination and to

provide guidance in planning decontamination efforts. The samples

taken were analyzed by Radiation Physics. Inc. using liquid

1
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Results on pages 4 and 5 of this report. This preliminary survey
=, .

,

indicated one area with contamination exceeding the action level of

1000 DPM/100 cm2 This area was given special attention when the

entire area was scrubbed. Radiation Physics, Inc. was then asked to

come in and perform a thorough contamination survey.

SURVEY PROCEDURE AND FINDINGS

On September 1, 1993, Radiation Physics, Inc. mapped out the

First Floor and Basement areas (see Figures 4, 5 & 6) and divided the

areas into a grid using a one meter grid system. An area of 100 cm2

was swiped at the center of each grid using a polyfoam smear. 145

smears were taken and placed into individual liquid scintillation

counting vials that were numbered and labeled with the grid locations.

Following the surveys the samples were analyzed using liquid

scintillation counting with counting windows selected to permit the

discrimination between 3H and 167Pm. No 147Pm contamination was

found. The results of these surveys are listed as Phase I Survey

Results and are contained on pages 6 through 12 of this report. The

survey identified nine areas in excess of the contamination limit of

1000 DPM/100 cm2 and in the need of further cleaning.

The nine areas of contamination identified by the Phase I Survey

were again decontaminated and on September 28, 1994, Radiation Physics

again surveyed these areas. These previously contaminated areas were

divided into square meter grids and again surveyed in the same manner

as described above. A total of 45 swipes were taken and analyzed

using liquid scintillation counting. The results are listed as Phase

II Survey Results and are contained on pages 13 through 15 of this

report.

The Phase 11 Surveys indicated two areas in excess of the

2



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

* A.

E contamination-li } M nd one area of 955 DPM/100 cm W All three arens |
'

were once again decontaminated and resurveyed on October 20, 1993.
,

*
, .,

.

'The results are listed as Phase III Survey Results on page 16 of this
<

report. {
One area of contamination in excess of the limit remained, i

However, when sample averaging of the results were applied for that |
i

five smear grid area, the average result was detemined to be less the i

t

contamination action limit of 1000 DPM/100 cm2 (see Phase III Survey [
.

Results, page 17 of this report).

In addition to the surface areas, a sample was also taken from i

i
Ithe vacuum line that was used to remove dust particles from watch

interiors during repair and reassembly (see Scoping Survey Results,
!

page 5 of this report). The results indicated microcurie quantities !

of 3H remained in this line. The line and the vacuum pump were
,

r

*packaged and placed in storage at the 1817 William Penn Way Facility

to await decontamination or disposal as radioactive waste. f
i

CONCLUSION |

The deconmissioning process began with a review of the licensed |

activities at the 961 Wheatland Avenue, Lancaster, PA facility.

Through this review the licensee identified all areas within the

facility that had been used for licensed activities. Over the course

of several months, the decommissioning effort consisted of surveying
i

followed by decontamination of all areas found to be contaminated.
.

Follow up surveying and further decontamination efforts continued i

i

until all areas were within the guidelines specified in NUREG/CR-1754 |
t
'

| ( Appendix B) for the decomissioning of non-fuel cycle nuclear

; facilities. j
|

*

The licensee feels that it has demonstrated successfulp

decontamination of this facility and requests approval to return the

|.

entire facility to unrestricted use. i
|

3

|
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Scoping Survey Results Samples Collected by:
SMH(US). Inc. Facility Kenneth Nolt, RSO
941 Wheatland Ave. SMH(US). Inc.
Lancaster, PA Collected: 7/20/93

SMH(US) Grid Location 3H
Smear ID ID Description DPM/
Number Number 100 cm2
........ ...... ............................. .......

1st Floor. 941 Wheatland Ave., (Figure 5)

W-01 S-50 Window Sill 422

W-02 R-49 Radiator Surface 497

W-03 S-40 Radiator Surface 369

W-04 0-28 Ceiling / Air Vent Surface 443

W-05 N-18 Floor / Ceiling Support Beam 491
Surface

W-06 P-18 Floor Surface 680

W-07 P-33 Floor Surface 476

W-08 P-40 Floor Surface 491

'

W-09 S-18 Wall Surface 456

W-10 L-36 Wall Surface 372

W-11 0-46 Air Handler Room / Floor Surface' 1137*

W-12 A-38 Window Bling/ Surface Area 418

W-13 A-11 Window Blind / Surface Area 378

W-14 D-45 Ceiling / Air Vent Surface 410

W-15 A-12 Wall Surface 478

W-16 F-21 Floor / Ceiling Support Beam 374
Surface

W-17 A-10 Radiator Surface 337

W-18 J-01 Radiator Surface 281

* Areas to be decontaminated

4
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'Scoping Survey Results Samples Collected by:
SMH(US), Inc. Facility Kenneth Nolt, RSO
941 Wheatland Ave. SMH(US). Inc.

,

Lancaster, PA Collected: 7/20/93 ;

|

SMHlUS) Grid Location 3H s

Smear ID. ID Description DPM/ [
Number Number 100 an2 |

;_______. ....__ ____..______...__________.... _______

1st Floor, 941 Wheatland Ave., (Figure 5) :

W-19 G-06 Floor Surface 443 ;

W-20 G-12 Floor Surface 354

i

Smear taken inside.0.75" vacuum eica removed from facility !

SMH(US) Grid Location 3H '

Smear ID ID Description DPM/
Number Number 100 cm2
. ._____ ...... __...._..__...____.__________ ___..__

W-21 NA Vacuum Line/ Interior' 16160 ,

160,392 cm2 of pipe and fittings removed --> 11.7 uCi total

* Areas to be decontaminated

i

<

i

5

!
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* Phase I Survey Results Samples Collected By:. ~ - *

SMH(US), Inc. Facility Radiation Physics, Inc.

941 Wheatland Ave. Collected: 9/1/93
Lancaster, PA 17601

RPI Grid Location 3H
Smear ID ID Description .DPM/
Number. Number 100 cm2
........ ...... ............................... .......

1st Floor, 961 Wheatland Ave., Klause Office, (Figure 5)

I-001 0-02 Wall Surface and Window Sill 280

I-002 1-02 Wall Surface and Window Sill 266

I-003- A-10 Floor and Wall Surface 311

I-004 F-10 Floor Surface 288

I-005 C-16 Floor Surface 769

I-006 J-16 Floor and Wall Surface 365

I-007 A-22 Floor and Wall Surface 1129*

I-008 F-22 Floor Surface 713

I-009 C-01- Floor Surface 762

I-010 J-28 Floor and Wall Surface 418

I-011 A-36 Floor and Wall Surface 364

I-012 F-36 Floor and Wall Surface 817

1st Floor 941 Wheatland Ave., Grid Map, (Figure 4)

I-013 S-51 Floor and Wall Surface 552

I-016 Q-51 Floor and Wall Surface 673

I-015 S-69 Floor Surface 390

I-016 Q-49 Floor Surface 416

I-017 S-47 Floor and Wall Surface 453

1-018 Q-67 Floor Surface 769

I-019 P-69 Floor Surface 602

|

I-020 R-64 Floor Surface 768

I-021 P-64 Floor Surface 976

* Areas to be decontaminated
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Phase I Survey Results Samples Collected By:*
*

:

SMH(US). Inc. Facility Radiation Physics, Inc.

941 Wheatland Ave. Collected: 9/1/93
Lancaster PA 17601

RPI Grid Location 3H

t Smear ID ID Description DPM/
Number Number 100 m2
........ ...... ............................... .......

I-022 0-44 Floor Surface 376

I-023 N-44 Floor Surface 433

I-024 L-44 Floor Surface 609

I-025 S-44 Wall Surface and Window Sill 545

I-026 Q-42 Floor Surface 355

i

I-027 0-42 Floor Surface 320

I-028 N-42 Floor Surface 359

I-029 M-42 Floor Surface 198

I-030 S-40 Floor and Wall Sur#5ce 887

I-031 R-40 Floor Surface 254

I-032"c 0-60 Floor Surface 426

I-033 0-40 Floor Surface 195

I-034 M-40 Floor Surface 290

I-035 S-38 Floot and Wall Surface 316

I-036 0-38 Floor Surface 195 |

I-037 0-38 Floor Surface 223

I-038 N-38 Floor Surface 239

I-039 N-39 Floor Surface 257

I-040 R-36 Floor Surface 231
!

I-041 P-36 Floor Surface 217 l
+ !

I-062 0-36 Floor Surface 242 .

1

1-043 N-36 Fl >or Surface 330
1

I-044 M-36 Floor Surface 289

7

_ _
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'* Phase I Survey Results Samples Collected By:.*,

SIOf(US) Inc. Facility Radiation Physics, Inc.

941 Wheatland Ave. Collected: 9/1/93 !

.Lancaster, PA 17601 ;

RPI Grid Location 3H
Smear ID ID Description DPM/ i

Number Number 100 cm2
........ ...... ............................... .......

I-065- S-34 Floor and Wall Surface 6071*

I-046 Q-34 Floor Surface 203 !

!

I-047 O-34 Floor Surface 154

I-048 N-34 Floor Surface 188

I-049 M-34 Floor Surface 207

I-050 S-32 Floor and Wall Surface 3165*

I-051 Q-34 Floor Surface 258

I-052 0-32 Floor Surface 238 v

fI-053 N-32 Floor Surface 177

I-054 M-32 Floor Surface 436 i

I-055 R-30 Floor Surface 193

I-056 Q-30 Floor Surface 324 j

I-057 P-30 Floor Surface 256 |

I-058 N-30 Floor Surface 438
,

,

I-059 L-30 Floor Surface 355 i

I-060 S-28 Floor and Wall Surface 3496* .

!

I-061 Q-28 Floor Surface 476

I-062 P-28 Floor Surface 271

I-063 N-28 Floor Surface 193 3

I-064 M-28 Floor Surface 271

I-065 R-26 Floor Surface 1004* .!-

I-066 P-26 Floor Surface 245

I-067 O-26 Floor Surface 161 i

* Areas to be decontaminated
,

8 g

!
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* Phase I Survey Results Samples Collected By:* ';..

ENH(US) Inc. Facility Radiation Physics, Inc. |
961 Wheatland Ave. Collected: 9/1/93 i

Lancaster, PA 17601 1

PPI Grid Location 3H !

Smear ID ID Description DPM/ |

|Number Number 100 cm2
........ ...... ............................... .......

I-068 N-26 Floor Surface 183

I-069 L-20 Floor and Wall Surface 260 !

I-070 S-24 Floor and Wall Surface 425
1

I-071 A-24 Floor Surface 255

'

I-072 0-24 Floor Surface 229

I-073 N-24 Floor Surface 207 |

I-074 M-24 Floor Surface 134 i
;

I-075 R-22 Floor Surface 300

!

I-076 P-22 Floor Surface 222
~

I-077 0-22 Floor Surface 189
r

I-078 N-22 Floor Surface 166

I-079 L-22 Floor Surface 163

I-080 S-20 Floor and Wall Surface 530 |

I-081 Q-20 Floor Surface 191

1-082 0-20 Floor Surface 203

I-083 N-20 Floor Surface 360

1-084 M-20 Floor Surface 158

I-085 R-18 Floor Surface 329
|

I-086 P-18 Floor Surface 208
,

I-007 0-18 Floor Surface 114 I

I-088 N-18 Floor Surface 216

I-089 L-18 Floor Surface 128

I-090 S-16 Floor and Wall Surface 1053*
-

,

* Areas to be decontaminated

9
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' Phase I Survey Results Samples Collected By: f
*

*.

SMH(US). Inc. Facility Radiation Physics, Inc. i

961 Wheatland Ave. Collected: 9/1/93 ;

!
Lancaster, PA 17601

RPI Grid Location 3H f
'

Smear ID ID Description DPM/
Number Number 100 cm2 ;

........ ._____ _________................___... ___....

I-091 Q-16 Floor Surface 166

I-092 0-16 Floor Surface 169 j

'I-093 N-16 Floor Surface 199

I-096 M-16 Floor Surface 261

I-095 N-15 Floor Surface 322 ;

I-096 M-13 Floor Surface 156 .

I-097 N-12 Floor Surface 121 |

I-098 L-12 Floor Surface 168 ,

i

I-099 M-11 Floor Surface 267

I-100 L-11 Floor Surface 205

!I-101 0-06 Floor Surface 130

I-102 M-09 Wall Surface 81 |
;

I-103 K-09 Floor Surface 166

I-106 A-09 Wall Surface and Window Sill 110 |

:

1-105 L-06 Floor Surface 260

f1-106 F-08 Ceiling-Air Vent Surfaces 91

I-107 I-18 Floor Surface 167
,

I-108 A-26 Window Sill 79

I-109 A-26 Floor-Ceiling Post 62 f
t

I-110 D-28 Above Drop Ceiling 121

I-ill A-36 Window Sill 88 f
F

1-112 H-36 Floor Surface 276 I

I-113 J-46 Wall Surface 60 !

:

i

10
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*! Phase I Survey Results Samples Collected By: !.-

SMH(US). Inc. Facility Radiation Physics, Inc. !

941 Wheatland Ave. Collected: 9/1/93
Lancaster,-PA 17601 |

RPI' Grid Location 3H ,

Smear ID ID Description DPM/
2Number Number 100 cm ' ;

________ ______ _______________________________ _______

I-114 H-49 Floor Surface 591 !
!
'

I-115 B-48 Floor Surface 112 .

I-116 K-43 Floor Surface 163 '!
!

I-117 K-30 Floor Surface 136 ;

I-118 S-12 Window Sill 84

I-119 R-13 Floor Surface 255

1-120 P-11 Under Sink 906

I-121 N-12 Wall Surface 51

1-122 P-21 Ceiling-Air Vent Surface 530

I-123 P-39 Ceiling-Air Vent Surface 281

I-124 N-47 Floor Surface 1735*

I-125 N-47 Top Surface Air Handling Unit 612

I-126 L-46 Floor Surface 1245*

I-127 P-49 Floor Surface 202

I-128 M-50 Floor Surface 120

I-129 0-06 Floor Surface 103

I-130 R-08 Floor Surface 197

Basement, 961 Wheatland Ave., Vacuum Pump Room (Figure 6)

I-131 A-02 Floor Surface 747

I-132 A-06 Floor Surface 521

I-133 C-02 Floor Surface 624

I-134 C-04 Floor Surface 677

I-135 D-02 Floor Surface 917

I 136 D-01 Wall Surface 157

11
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* Phase I Survey Results Samples Collected By:*<

SMH(US), Inc. Facility Radiation Physics, Inc.

941 Wheatland Ave. Collected: 9/1/93
Lancaster, PA 17601

RPI Grid Location 3H
Smear ID ID Description DPM/
Number Number 100 cm2
________ ______ _______________________________ _______

I-137 B-01 Wall Surface 488

I-138 A-03 Wall Surface 342

I-139 C-06 Floor Surface 354

I-140 B-08 Floor Surface 310

1-141 G-09 Floor Surface 164

I-142 G-04 Floor Surface 551

I-143 J-06 Floor Surface 225

I-144 D-12 Floor Surface 159

I-145 A-07 Door Surface 2717*

* Areas to be decontaminated

I
12
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Phase II Survey Results Samples Collected By:*

.

SMH(US),.Inc. Facility Radiation Physics, Inc.

961 Wheatland Ave. Collected: 9/28/93
Lancaster, PA 17601

Purpcse: Post-decontamination survey in the one square meter areas
around nine grids identified as greater than 1000 DPN/cm2
in Phase I.

RPI Grid Location 3H
Smear ID ID Description DPN/
Number Number 100 cm2
........ ...... ............................... .......

1st Floor, 961 Wheatland Ave., Klause Office, (Figure 5) ,

001 A-22-1 Wall 90

002 A-22-2 Wall 89

003 A-22-3 Floor and Wall 99

005 A-22-6 Floor and Wall 106

005 A-22-5 Floor and Wall 92
,

1st Floor, 941 Wheatland Ave., (Figure 4) ;

006 L-46-1 Floor and Wall 304

!007 L-46-2 HVAC Unit Surface 351

008 L-46-3 Floor 117 j

009 L-66-4 HVAC Surface 177
:
'

010 L-46-5 Floor and Wall 150
>

011 N-47-1 HVAC Unit Surface 152

012 N-67-2 Floor 1067*

013 N-67-3 Floor 128
.

'

016 N-67-4 HVAC Unit Surface 172
i

015 N-47-5 HVAC Unit Surface 238

016 S-36-1 Window Sill 169

017 S-34-2 Radiator Surface 184

018 S-36-3 Floor and Wall 160

019 S-34-4 Floor 113
:

* Areas to be decontaminated
.

13
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Phase II Survey Results Samples Collected By:*
.

SMH(US), Inc. Facility Radiation Physics, Inc..
941 Wheatland Ave. Collected: 9/28/93
Lancaster,.PA 17601

Purpose:. Post-decontamination survey in the one square meter areas
around nine grids identified as greater than 1000 DPM/cm2
in Phase I.

RPI Grid Location 3H '

Smear ID ID Description DPM/
Number Number 100 cm2
..____ . ....._ ...._ ...._____ ....... ....... ... ...

020 S-34-5 Floor Surface and Floor / Wall 505
'

Joint ,

021 S-32-1- Window Sill 184

022 S-32-2 Radiator Surface 114

023 S-32-3 Floor and Wall 231
,

024 S-32-4 Floor 164 ;

025 S-32-5 Floor and Wall Joint 114378

026 S-60-1 Window Sill 132

027 S-60-2 Radiator Surface 137

028 S-60-3 Floor and Wall 692

029 S-60 4 Floor 141
:

030 S-60-3 Floor and Wall Joint 955 ;

031 S-65-1 Floor 194 |

032 S-65-2 Floor 176 |

033 S-65-3 Floor 152

036 S-65-4 Radiator Surface -380

035 S-65-5 Floor and Wall Joint 130

056 S-90-1 Radiator Surface 90 !

037 S-90-2 Floor and Wall Joint 896 *

038 S-90-3 Window Sill 107

039 S-90-4 Floor 122

040 S-90-5 Floor 142
;

* Areas to be decontaminated

14
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Phase II Survey Results Samp'.es Collected By:*+

fB01(US). Inc. Facility Radiation Physics, Inc.
961 Wheatland Ave. Collected: 9/28/93 ,

Lancaster, PA 17601

i

Purpose: Post-decontamination survey in the one square meter areas
'

around nine grids identified as greater than 1000 DPM/cm2
in Phase I.

RPI Grid Location 3H
Smear ID ID Description DPM/
N aber Number 100 cm2
........ ...... ............................... .......

iBasement, 941 Wheatland Ave., Vacuum Pump Room, (Figure 6)

061 A-07-1 Door and Door Frame 80

062 A-07-2 Floor 111

063 A-07-3 Door Surface 87

064 A-07-4 Wall 75

i

065 A-07-5 Wall 77

,

b

,

i

;

,

15
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< - Phase III Survey Results Samples Collected By.*

SMH(US) Inc. Facility Radiation Physics, Inc.
,

961 Wheatland Ave. Collected: 10/20/93
Lancaster, PA 17601 |

t

Purpose: Post-decontamination survey in the one square meter areas r

around three grids identified as greater than 1000 DPM/cm2 .

in Phase II.

RPI Grid Location 3H
'

'

Smear ID ID Description DPM/
Number Number 100 cm2

......_ . ...... ____....____......._.......____ ______.

i
1st Floor, 961 Wheatland Ave., (Figure 5)

i166 S-60-1 Floor and Wall Joint 65

167 S-60-2 Radiator Surface 8 |

168 S-60-3 Wall Above Radiator 29

169 S-60-6 Floor Surface 253 ;

150 S-60-5 Wall Area Right and Radiator 69

151 S-32-1 Floor and Wall Joint 6067

152 S-32-2 Radiator Surface 7

153 S-32-3 Floor and Wall Joint 235 !

156 S-32-6 Floor Surface 60
,

155 S-32-5 Wall Surface and Floor / Wall 69
Joint

.

156 N-67-1 HVAC Surface (Side) 227

157 N-67-2 Floor 98 ;

158 N-67-3 Floor 18
|

159 N-67-6 Floor and Top of Foam Ccvered 106 [
Pipe ;

i

160 83 HVAC Surface (Top) 83

|
.

i

16 :
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Phase III Survey Results Samples Collected By:*~=

SMH(US), Inc. Facility Radiation Physics, Inc.

961 Wheatland Ave. Collected: 10/20/93
Lancaster, PA 17601

Purpose: To determine the sample average for the five smear results
for grid S-32 (Phase III).

RPI Grid Location 3H
Smear ID ID Description DPM/
Number Number 100 cit 2
........ _.____ ___.....________._____..._____. .._____

151 S-32-1 Floor and Wall Joint 4047

152 S-32-2 Radiator Surface 7

153 S-32-3 Floor and Wall Joint 235

156 S-32-4 Floor Surface -60
l

155 S-32-5 Wall Surface and Floor / Wall 49
Joint

Sample Averaging *

Mean = 880

Weighted Mean = 880 ( 1-100/10000) + 11637 (100/10000)

= 871 + 114

= 985 H3 DPM/ 100 cm2

* NUREG/CR-5849 Manual for conducting Radiological
ORAU-92/C57 Surveys in Support of License Termination

(8.5.2)

!

17 1
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SMH(US). Inc.
DECOMMISSIONING FUNDING PLAN

for
MATERIALS LICENSE

37-03572-06

I. INTRODUCTION

In 1988 the Nuclear Regulatory Commission (NRC) adopted regulations
requiring that licensees provide assurance that funds will be available

to decommission facilities when the licenses are terminated. For
facilities with existing licenses the effective date for compliance was
July 27, 1990. The amount of funds that must be set aside is
determined by the amount and type of radioactive material allowed by
the license. There are four basic categories, as determined by
formulas published in the regulations. The amount to be set aside in
these categories is $0, 575,000, $150,000, or $750,000. If the license
exceeds the 5750,000 category the licensee is required to submit a
Decommissioning Funding Plan (DFP) to estimate the actual
decommissioning costs. The option to submit a DFP is also available
for licensees in any of the other categories. The amounts to be set
aside are separate and additive for each license. However, if a DFP is
prepared, it can include all licenses in one plan.

SMH(US), Inc. is currently licensed (1) under License 37-03572-06 to
possess and use up to 1,000 Ci each of hydrogen-3 and promethium-147 in
timepieces, hands, and dials, to which specified types of luminous
paint has been applied, for assembly into watchcases and storage
incident to distribution of the watches and (2) under License 37-03572-,

08E to distribute timepieces, dials, and-hands with the same
specifications. Only the possession license is considered in this
presentation because the material under the distribution license is

in the form of sealed sources and no curie limit is stated.

There are a variety of ways to provide assurance that funds for
decommissioning will be available. These include the following:

Prepaid deposits such as a trust fund, escrow account, certificate
of deposit, government bond, or ' deposit of government securities.

A surety method such as a surety bond (open ended or with automatic
renewal, or line of credit. A parent company guarantee can also be
used.

,

An external sinking fund coupled with a surety method, with the
surety decreasing as the sinking fund increases.

SMH(US) failed to submit the Financial Assurance Plan by the July 27,
1990 due date because of reorganizations and personnel changes that
included loss of the RSO and later the individual who was to have

_1_
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replaced him. The RSO responsibility devolved each time on the
Assistant RSO currently named-in the license, who did not discover the
omaission(s) until several months after the due date. SMH(US) received I

an order from the NRC, dated January 4, 1991, on January 9, 1991 to
produce the mandated Funding Assurance Plan by February 3, 1991. This
was extended to March ~4, 1991 by Dr. Bellamy after discussion of the
situation with Dr. William P. Kirk, Radiation Physics Inc. On

,

;February 28. Dr. Bellamy granted a further extension to March 11, i1991.
,

,

In December 1990 SMH(US) retained Radiation Physics, Inc. to assist'
with:

.

[
(1) defining the current' radiological situation in facilities now I

or previously used under the possession License; I

(2) preparing applications for license. revisions that accurately freflect the current situation as the changes described occur,
inclu: ling identifying a new RSO and responsible individuals;

and
(3) preparing a Decommissioning Funding Plan and Funding Assurance |

Plan. t

Radiation Physics, Inc has prepared the estimates provided herein of |
the decommissioning costs associated with the SMH(US) posse'ssion !license at the Lancaster, PA facilities. SMH(US) will provide '

assurance of the funds in documents to be submitted concurrently with Ithe DFP. '

t

!
II. HISTORY OF POSSESSION LICENSE ACTIVITIES AND FUTURE PLANS

!The Hamilton Watch Company, the predecessor to SMH(US),Inc. started
working with timepieces containing tritium, as sealed gas sources used j

rfor backlighting digital watches, in 1977. In the early 1980's !
emphasis shifted to assembly of timepieces using dials and hands I

painted with tritiated luminous paint and in 1986 the license was |

extended to include promethium oxalate luminous paint. In 1987 the (sealed gas sources were dropped from the license which now authorizes
;up to 1,000 curies each of components containing hydrogen-3 as Radium

.|Chemie PS 363 Tritiated Luminous Paint and W. Maler Promethium Oxalate iLuminous Paint. Components are obtained from mostly overseas suppliers [
and are certified by the suppliers to meet NRC regulations.

Until 1987, all work involving 8H or 8"Ps, except for watch repair
done by the Swiss Watch Technical Center (SWTC), was done on the third
floor of 941 Wheatland Avenue, Lancaster, PA. The configuration of the
facility is shown in Appendix A. After use of sealed gas sources
ended, the " tritium Room" was not used except for occasional repairs to
the digital watches which has since stopped. Because there is minimal ;

'

potential for respiratory hazard from the completed components now
.

I

being used to assemble timepieces, assembly, OA/0C work, component i
i

-2- +

i

!
'
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storage etc has been housed in' conventional light manufacturing space
with no particular provision for work station ventilation except for
vacuum dust brushes used to remove dust from timepiece parts as they
are being assembled. ,

'

The watch assembly operation was completely relocated from the third
floor of 941 Wheatland Avenue to the SMH(US) building at 1817 William ;

Penn Way in June 1990 and is currently operated in the configuration ;

shown in Appendix B. The third floor was partly decontaminated at that |
time and presently exists as shown in Appendix C. . Most of the space is j
used for storage and only the areas shown as " Accounting" and " Payroll" !
are currently occupied by personnel on a regular basis. These areas i

are located where the assembly shop had been located. j
.

Somethime in 1991, SMH(US) intends to relocate the major part of its !assembly operations to its Virgin Islands plant and the remainder, the !
specialty timepiece assembly, could potentially be sold to an as yet ;

unnamed independent company (with a. separate license). At that time, !
the inventory of radioactive components will be transferred to one of |the recipient licensees and the entire area decontaminated, as '

necessary, to below 1,000 dpm/100 cm2 removable contamination. The |
SWTC will then relocate from the first floor and basement of 941 !
Wheatland Tc enue and the space they now occupy (Appendix D) ;

decontaminated to below 1,000 dpm/100 cm2 and released for other use.
It is anticipated that the SWTC will use the lab furniture currently (used by the assembly operation augmented with part of its current '

furniture. Any furniture, shelving etc from either the assembly area
or SWTC that is not needed will be decontaminated and'either used
elsewhere or scrapped. t

After these changes are completed, the only operations at SMH(US) in !
Lancaster that will use/ handle unsealed radioactive components will be [
the SWTC. License requirements, if any, for that work will be

determined later but will be much lower than the current limits. j
r

No changes in the distribution license are currently planned. f

The only other area listed on the possession license is the Haworth
building at 1702 Hempstead Road. From March 1987 to March 1989, about
25% of this building, now used as a warehouse, was used for receipt and
exchange of defective Swatch watches. This operation did not involve i
opening the watches and the potential for contamination was very i
limited. The Swatch watch exchange is now located in the basement of

,

941 Wheatland Avenue.

The authorized possession limits for both 8H and **'Pa would put j
SMH(US) in the 5750,000 category for Funding Assurance. The form in [
which these materials are used - cured luminous paint on completed 1

- components which are handled only to assemble the timepieces - however, [while slightly less secure than fully sealed sources, prevents much |less possibility for contamination and resulting decontamination i

t
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expense than most forms in which the isotopes could be used. For this
reason, it was decided to develop a DFP to estimate what the actual !costs would likely be. '

III. CURRENT STATUS ,

A. 1702 Hempstead Road
f

The areas of this building that had been used for the Swatch watch
exchange for a period of two years was surveyed by Dr. Kirk on i
February 5, 1991. The entire building is now used as a warehouse i
and is mostly filled with stacks of palleted merchandise. The :

results of that survey are reported in Appendix F# Twenty-one +

smears were taken at locations indicated on the building sketch in
appendix D and analyzed by liquid scintillation counting for tritium
and 2d'Pm. All 2*'Pm results were (MDA and were not reported. |

Tritium results ranged from (MDA to 66 DPM/100 cm2 There is no
need for further consideration o' this building in a DFP.

|

B. 1817 William Penn Way

The entire ossembly operat. ion in this building was surveyed on
January 5, 1991 and/or February 5, 1991 and the results are given in
Appendix E. The results from a substantial number of smears taken ;

in the assembly room, the 0A/0C room, the stock room, and the !
buffing room exceeded the 2,200 DPM/100 cm2 provided in license '

conditions. Initial decontamination of the Buffing Room and the
Assembly Room was attempted on Mar. 2 &3, 1991 and weekly washdown '

of work stations by the employee assigned to that station instituted
per the revised Radiological Safety Procedures to be submitted with {
the application for license revision being prepared concurrently
with this DFP. Those rooms were resurveyed on March 4 with the
results given in Appendix F-3. Noteworthy reductions were obtained
in most locations but additional work is required. The remainder of :
the Stock ~ Room will be cleaned after the assembly operations are !
transferred out and prior to the SWTC moving in. ;

i

C. 941 Wheatland Avenue - Third Floor

A survey of the western 2/3 of the third floor, occupied by the f
assembly operations until June 1791, was conducted by RPI on January j
5, 1981 and/or January 18, 1991. The results are given in Appendix .

F. The results from a substantial number of the smears taken |
exceeded 1,000 dpm/cm2 especially in the areas formerly occupied by '

the " Tritium Room', and the " Training Room", and in the utility roon !

adjacent to " Credit Returns." The source of contamination in the !

utility room is the vacuum pump that had services the vacuum dust
brushes used in the assembly area. The areas currently occupied by
Accounting and Payroll were well below the 1,000 dpm/100 cm2 limit ,

for release to unrestricted use except for two areas on the exterior |

wall. '

-4-
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Because this space was no longer used for activities involving
radioactive components and to provide data to estimate the costs fo
decontamination of similar spaces incident to decommissioning, it
was decided to proceed with decontamination of the third floor.

The entire area formerly used by assembly was washed down over the
period of February 16-20, 1991 by a commercial cleaning service
supervised by SHMidS)) personnel. Cleaning staff wore boots and
gloves while doir,g the washing. Venetian blinds, which h:d a layer
of slightly contaminated dust, were washed in a local carwash. The
vacuum pump in the utility room was removed and stored for disposal.

The area was resurveyed on February 21, 1991. Results are given in
Appendix G. Although the levels were considerably lower than found
on the previous survey, some additional decontamination was required
on the floors in the utility room and one or two places in the old
Tritium Room. Additional decontamination was accomplished and the
piping from the third floor vacuum system removed during the period
February 22-March 3, 1991. The area was resurveyed on March 4 and,
with the exception of two smears on the floor of the old tritium

room area (1,012, 1,516 dpm/100 cm2), completely met the requirement
for conversion to unrestricted use (See Appendix G-3). Because the
average of six smears taken in a area of about 200 fta was 652

DPM/100 cm2, considerably below the 1,000 DPM/100 cm2 requirement,
the space is considered acceptable for unrestricted use.

D. 941 Wheatland Avenue - First Floor and Basement - SWTC

The SWTC has not historically been considered part of licensed
operations and had apparently not been routinely surveyed prior to .

Dec.1988 when RPI staff conducted a survey which revealed that some
areas had tritium levels comparable to the assembly area. A partial
survey, on Feb 5, 1991, at locations found to be most heavily
contaminated in the Dec.1988 survey, indicates levels are
substantially lower than in 1988. Complete surveys and
decontamination, including removal of the vacuum system, will be
undertaken in connection with the scheduled move to 1817 William
Penn Way this Summer.

.

IV. ESTIMATED COSTS OF REMAINING DECONTAMINATION

A. General

For purposes of this plan, costs are estimated as if all operations
were being decommissioned at one time even though two of the three
potentially contaminated facilities will be decontaminated and
released to general you during the current year. This will result
in significant overestimation of the costs remaining if and when the
remaining operations under the license are terminated.

-5-
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B.' Basis for cost estimation

The time required and costs for decontaminating the third floor of
941 Wheatland Avenue are considered to be a reasonable basis for
estimating the costs of decontaminating the present assembly

-operation at 1817 William Penn Way and SWTC operations in the first
floor and basement of 941 Wheatland in as much as the type of work
conducted there was similar to that now conducted in assembly and
SWTC. If anything, the potential for problems from the operations
conducted there was greater than the present operatic

The results of the intial survey are given in Appe: F. At thes

time of the initial survey, smears from the areas . entified on the
plan (Appendix C) by Accounting, Payroll, Jobbing / Rework, Credit'
Returns, and Dial Transfer, which account for about half of the

7,000 ft2 total area, tested below 1,000 DPM/100 cm2 except for a
few on the outside walls. Whether these low levels represent the
situation when tha 4Asembly operation was relocated or result from
cleaning done later is not known for certain although the relatively

| better state of cleanliness in those rooms indicates the latter is
probable,

i The first washdown was successful in reducing contamination levels ;

to below 1,000 dpm/100 cm8 except for the floors in the old tritium
| room, the utility room, and the training room. The removable
| contamination levels in these areas were reduced by factors of 2 to

6. In addition to the floors, one work table tested slightly higher,

| than in the original survey, and one wall smear was slightly above
| the limit.
1 *

After the second walhdown, all tests were below 1,000 dpm/100 cm2
and the area can be released for general use.

The costs of surveys and cleanup for this area were as follows:

Contractor SMH(US) HP 55 gal. drums
item Hours Hours Hours Smears Waste

Initial Survey 3 3 100
,

First Washdown 60 15
Resurvey 2 100
Second Washdown 16 4

Removing Vacuum System 16 1

Resurvey 0.5 20
Total 76 38 5.5 220 1

Cost: Contractor Hours 76 @ $10 = $ 760.00
SMH(US) Hours 38 @ f25 = 950.00
HP Hours 5.5 65100 = 550.00
Smears - 220 0 $10 = 2,200.00
Waste - 1 drum @ $1,025 = 1.025.00
Total = $5,485.00

-6-
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From this experience, it was decided to use the following
*

assumptions for estimating the rest of decommissioning:

1. Basic Washdown - Contractor time (floors, walls etc) at 116.7
ft* floor area per contractor hour (including adjacent walls and
radiators).

2. Work Stations - 15 minutes contractor time each.

3. Shelving - 3-1/3 minute per linear foot.

4. One SMH(US) employee hour per four contractor hcurs.

5. Special items, such as removal of vacuum systems extra.

6. HP Time and number of smears determined by particular situation.

7. Allowance for redecontamination and resurvey - 25% of items 1-6
above.

8. Solid waste at rate of $1,025 per 55-gal drum pre RSO price ,

lists.

9. Wash water will be disposed via sanitary sewer after testing.

10. Time for inventory and shipment of license material additional.

Items 2 and 3 per contractor bid. Item 6 estimated by Dr. Kirk from
inspection of particular areas and from surveys done.

C. Estimation for decommissioning of Assembly Operation at
1817 William Penn Way

1. Quality Control Total SMH

Cont. Hr Hrs.
7.7 hr900 ft2 @ 116.7 ft2/ hour =

4.5 hr 16.0 4.081 LF shelf @ 3-1/3 min /LF =

3.5 hr14 Work Stations @ 15 min =

2. Stock Room ,

3100 ft2 0 116.7 ft2/hr = 26.6 hr
1728 LF shelf @ 3-1/3 min /LF= 96.0 hr 126.4 31.6

3.8 hr15 Work Stations @ 15 min =

3. Assembly Room
>

2700 ft2 @ 116.7 ft2/hr = 23.0 hr
2.5 hr 38.0 9.545 LF shelf @ 3-1/3 min =

50 Work Stations @ 15 min = 12.5 hr

-7-
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4.' Boxing Room. [

!1,000 ft* 0 116.7-ft8/hr 8.6 hr '=

210 LF Shelf 0 3-1/3 min = 11.7 hr 21.8 5.5 |
6 Work Stations 6 15 min 1.5 hr !=

I

5.-Buffing Room / Vacuum pump closet j
'

;

400 fta @ 116 ft*/hr 3.4 hr -|=

,18 LF shelf 9 3-1/3 min 1.0 hr 6.7' l.7 i=

9 Work Stations 9 15 min 2.3 hr |
=

,

|Total hours for basic cleaning 208.9 52.3

Time Summary '!
!

Contractor SMH(US) HP 55 gal. drums !
Item Hours Hours Hours Smears Waste |

!

Decontamination 208.9 52.3 7 442 1 |

Remove Vacuum |

System 16.0 2 50 1 e

Allow.for repeat 52.2 17.1 2.2 123 0.5 l
decontamination ,

l
Total 261.1 85.4 11.2 615 2.5

Cost Totals - Decontamination of assembly operation.

Contractor Hours 261.1 9 $10/hr = $ 2,611.00
SMH Staff Hours 85.4 0 25/hr 2,135.00=

,

HP Hours 11.2 0 100/hr = 1,120.00~ :

Smears 615 0 $10 ea 6,150.00=
'Waste -2.5 55-gal drums @$1,025 ea 2.562.50=

Subtotal - decontamination = $14,578.50 .

:

Other costs |
,

Est. Hours i

Inventory of radioactive components - 40 i

Identification of batches / certificates - 8

Estimation of activity - 4

Sorting into shipments - Virgin Islands 8

Local Co. ,

checking licenses of recipients - 2 j
Packaging for shipment - 4 -

,
- Labeling - 2 .;

:

Subtotal 68 hr i
~

68 hours @ $50/ hour = $3,400 |

!,
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Total Estimate - Assembly Operation *

Decontamination .= $14,578.50 ;

Other. 3.400.00 j
'

=

Total. 17,578.00 ;=

|
,

i

D. Swiss Watch Technical Center - 941 Wheatland Avenue - First Floor !
and Part of Basement .

1. Basic Decontamination

a. First Floor Contractor SMH Staff
Hours -Hours -

7,000 ft* @.116.7 ft2/hr = 60 hr :

288 LF shelf @ 3-1/3 min = 16 hr 96 24 !

48 Work Stations 015 min = 12 hr !

2 storage carousels 8 hr '=

b. Basement

3,500 ft* @ 116.7 ft2/hr = 30 hr
100 LF Shelves 03-l/3 nin= 5.6 hr 38.1 9.5
10 Work Stations @ 15 min = 2.5 br. :

r

2. Time Summary 1

Contractor SMH(US) HP 55 gal. drums
item Hours Hours Hours Smears Waste ,

Initial Survey 4 220 '

First Floor Decon 96 24.0 1-
Basement Decon 38.1 9.5 i

Remove vacuum syst. 16.0 1.5
Resurvey 4 220
25% Allowance for *

repeat decon etc 33.5 12.4 2 110 NA j
Subtotal (hrs) 167.6 61.9 10 550 2.5

;

3. Cost Totals - Decontamination ,

Contractor Hours 167.6 @ $10/hr = $ 1,676.00
SMH Staff Hours 85.4 0. 25/hr 1,547.50 i=

HP Hours 10.0 @ 100/hr 1,000.00 :=

Smears 5:0 0 $10 ea 5,500.00~=

Waste -2.5 55-gal drums @$1,025 ea 2.562.50 t
=

subtotal - decontamination = $12,286.00 *
,

4. Other costs *

Est. Hours
,

Inventory of radioactive components - 20
Identification of batches / certificates - 4

;
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Estimation of activity - 4 ;

Sorting into shipments - 6

Checking licenses'of recipients - 2 ,

Packaging for' shipment - 4

Labeling - 2
'

Subtotal - other 42 hr j
r

42 hours 0 $50/ hour = $2,100 !
:

.5. Total Estimate - SWTC !

$12.286.00 !Decontamination =

Other '2.100.00=

Total 14,386.00=

V. ESTIMATED TOTAL COSTS FOR DECOMMISSIONING

The estimated total costs of decommissioning if everything were to be
done at one time is therefore estimated to be:

Third Floor 941 Wheatland Ave. $5,485 : *=

SWTC (1st.F1.+ 1/2 basement
941 Wheatland Ave. 12,186 '=

Assembly - 1817 Wm.Penn Way 14,578=
'Management - 2 weeks @4,000 8.000=

$ 40,249

Provided that current plans are executed on schedule, by the end of ;
1991 everything except the 1817 William Penn Way Building will have (
been decontaminated and the-residual decommissioning costs will be of -

the order of $15,000.

No decommissioning costs have been estimated for activities under the |distribution license in as much as the activity covered under that '

license is in the form of sealed sources and there is no activity limit >

specified in the license.
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Appendix A. Former facility configuration - 941 Wheatland Ave, )
3rd Floor
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Appendix B-1 Facility Layout - Current Assembly Operations in 1817
William Penn Way. Overall Layout.
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Appendix B-3. Facility Layout ~- Current Assembly Operations in 1817 [
:

William Penn Way. Stock Room. [

.''
~

. y

.f'.
i

!
'

-
,

4

- f !
-, *

STOCK ROON
--.

* ;

* d
'
,

)
i ,

d
n

.%- .

-,
.

,

O O k

( $ i l 3 1 j
.

'

.

s

$ $ $ $ $ 5 k j f I |
'

Y h
- g h n

.

.

.
. .

. . i

,

#

| Manda Sands Bands 1.

-.

!-

STOCK ROOM -

:
t

m
.

'
.

ie =
#
,

REF !

.

.

,

'

-

I I I I
'

tfATCR ASSDtSt,y '

t

1

-14- t

i

, ,
.

. .s



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

,

!

m im -.

y w -

"
:.

'.
f. -;.

(
Estimation of activity - 4 -

Sorting.into shipments - 6

Checking' licenses of recipients.- 2 i

Packaging for shipment'- 4
'

Labeling - 2

Subtotal - other 42 hr ;

42 hours @ $50/ hour = $2,100
!

5. Total Estimate - SWTC |

Decontamination $12,286.00=

Other' ?.100.00=

Total 14,386.00=

:

V. ESTIMATED TOTAL COSTS FOR DECOMMISSIONING

The estimated total costs of decommissioning if everything were to be (
,

done at one time is therefore estimated to be:

Third Floor 941 Wheatland Ave. $5,485 * ;=

SWTC (1st.F1.+ 1/2 ~oasement
,

941 Wheatland Ave. 12,186
|

=

Assembly - 1817 Wm.Penn Way 14,578=
,Management - 2 weeks 64,000 8.000=
;

$ 40,249 '

Provided that current plans are executed on schedule, by the end of
1991 everything except the 1817 William Penn Way Building will have
been decontaminated and the residual decommissioning costs will be of
the order of $15,000.

No decommissioning costs have been estimated for activities under the '

distribution license in as much as the activity covered under that
license is in the form of sealed sources and there is no activity limit

j
specified in the license.
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Appendix A. Former facility configuration - 941 Wheatland Ave,
I

3rd Floor 1
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| Appendix B-1 Facility Layout - Current Assembly Operations in 1817
! William Penn Way. Overall Layout.
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Appendix B-1. Facility Layout - Current Assembly Operations in 1817
William Penn Way. Quality control.
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Appendix B-3. Facility Layout - Current Assembly Operations in 1817
William Penn Way. Stock Room.
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Appendix B-4. Facility Layout - Current Assembly Operations in 1817
William Penn Way. Assembly Room.
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Appendix B-5. Facility Layout - Current Assembly Operations in 1817 1

William Penn Way. Boxing Area.
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Appendix B-6. Facility Layout - Current Assembly Operations in 1817
Millian Penn Way. Buffing Roon/ Vacuna systen.
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Appendix C. Present layout - Third Floor, 941 Wheatland Avenue
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Appendix D-1. Swiss Watch Technical Center - First Floor and Basement
941 Wheatland Avenue. Overall Layout .
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Appendix D-2. Swiss Watch Technical Center - First Floor and Basement
941 Wheatland Avenue. Vocuum System.
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APPEND!!E. SURVEY RESULTS - 1702 Hespstead Read - Data

CONIAMINATION SURVEY - SMH (US), FEBRUARY 5, 1991. 1702 HEMPSTEADROAD

EMEAR SR. COUNT CT. TIME SCPM PG.CDUNT FS. TIME BS.CFM NET CPM S.D.I EFFIC. DPM/100CM2 10-* uCi/cs8

D-7 547 10 54.7 401 10 40.1 14.7 21.0 0.41 36 0.16
D-8 553 55.3 40.1 15.3 20.2 37 0.17
D-9 538 53.8 40.1 13.8 22.3 34 0.15
D-10 532 53.2 40.1 13.2 23.2 32 0.14
D-11 671 67.1 40.1 27.1 12.1 66 0.30
D-12 591 59.1 40.1 19.! 16.5 46 0.21
D-13 555 55.5 40.1 15.5 20.0 38 0.17
D-14 551 55.1 40.1 15.1 20.5 37 0.17
D-15 577 57.7 30.1 17.7 17.7 :! 0.19
D-16 549 54.9 40.! !;.9 20.2 36 0.16
C-17 598 59.6 40.1 I?.8 16.0 48 0.22
D-18 523 52.3 40.1 12.3 24.8 30 0.13
0-19 456 45.6 40.1 !.6 52.7 :MDA' (MDAS
;-20 !B0 59.0 C.I 15.0 17.4 44 0.20
0-21 442 44.2 0.1 4.2 69.4 MDA (MLA

D-22 472 47.2 4.1 '.2 41.3 <MDA (MDA

D-23 468 46.8 40.1 6.8 43.7 (MDA (MDA

D-24 463 86.3 40.1 6,3 47.0 (MDA (MDA

D-25 543 54.3 40.1 it.1 21.6 33 0.15
D-26 408 40.8 10.1 0.8 379 (MDA (MDA

D-27 379 37.9 10.1 -2.1 -130 (MDA (MDA

1. (PDA less than sinisus detectatle activity = (4.66((BG.Ci)"2/BG.Tise) e i ? cc.rw 'c. If.f panjicgNote:

Ssear location per attatted sletch. : ~ f' I Al/C 'u (~q /g ?".

-

::. i<fn D G .;|c a t
..,

.

I
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.. Appendix E. SURVEY RESULTS, 1702 Hempstead Road - Plot of Data4' "
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| AFFEllDl! F. SURVEY FEBULTS - 1917 Willian Fenn Way
*

- *
1. Initial Survey, Jan.5,1991 - Data .

|

CONTAMINATION SUR','EY - SMH (US), JANUARY 5,19?!. SREENFIELD BUILDINS

SMEAR 6R.CDUNT_ CT TIME [CFM PS. COUNT EG. TIME BB.CFM NET CFM 5.D.I EFFIC. IFM/100 CM2 10-* uCi/cs2

A-1 1,637 10 163.7 281 10 28.1 !!5.6 3.2 0.10 1,356 6.11

A-2 978 87.8 28.1 59.7 5.7 597 2.69

A-3 1,153 115.3 28.1 87.2 4,3 872 3.93

A-4 1,269 126.9 28.1 98.8 4.0 988 4.45

A-5 590 89.0 28.1 60.9 5.6 609 2.74

A-6 744 74.4 28.1 46.3 6.9 463 2.09

A-7 1,423 142.3 28.1 114.2 3.6 1,142 5.14

A-8 1,632 163.2 28.1 135.1 3.2 1,351 6.09

A,9 5,295 529.5 28.1 501.4 1.5 5,014 22.59

AJ 2,338 233.8 28.1 205.7 2.5 2,057 9.27_

Al 6,060 606.0 28.1 577.9 1.4 5,779 26.03 - - - -

-g 10,138 1,013.8 28.1 985.7 1.0 9,857 84.40

A-13 1,029 102.9 28.1 74.8 4.8 748 3.37

A-14 1,351 135.1 28.1 107.0 3.8 1,070 4.82

A-15 1,467 146.7 :8.1 118.6 3.5 1,186 5.34

A-16 2h 82.6 28.1 54.5 6.1 545 2.45

A-17 795 79.5 28.1 51.4 6.4 514 2.!?

A-18 3,27: '27.: :8.1 299.1 2.0 2,991 M,

A-19 2,116 211.6 28.1 183.5 2.7 1,835 8.27

A-20 1,6'8 163.8 28.1 135.7 3.2 1,357 6.11

A 21 2,596 259.6 28.1 231.5 2.3 2,315 10.43
;
A-22 1,423 142.3 28.1 114.2 3.6 1,142 5.14

A-23 656 65.6 28.1 37.5 8.2 375 1.69

A-:4 1,156 115.6 28.1 87.5 4.3 875 3.94

M 4,351 435.1 28.1 407.0 1.7 4,070 18.33 ,

A-26 1,446 144.6 28.1 116.5 3.6 1,165 5.25

A-17 6,141 614.1 :8.1 586.0 1.4 5,860 26.40

MB 3,071 307.1 28.1 279.0 2.1 2,790 !?.57

A-29 1,524 152.4 28.1 124.3 3.4 1,243 5.60

AJ 2,677 267.7 28.1 239.6 2.3 2,396 10.79

A-g 5,132 513.2 28.1 485.1 1.5 4,851 21.85

A-32 1,389 !!B 9 28.1 110.8 3.7 1,108 4.99

AJ 3,398 339.8 28.1 311.7 1.9 3,117 14.04

A-34 1,556 155.6 28.1 127.5 3.4 1,275 5.74

A-35 1,151 115.1 28.1 87.0 4.3 870 3.92

A-26 2,064 206.4 28.1 178.3 2.7 1,783 8.03

A-37 16,084 1,608.4 28.1 1,580.3 0.8 15,803 71.18

A3 1,916 191.6 28'.1 163.5 2.9 1,635 7.36

A 3,261 326.1 28.1 298.0 2.0 2,980 13.42
J
A-40 2,047 204.7 28.1 176.6 2.7 1,766 7.95

A;41 4,325 432.5 28.1 404.4 1.7 4,044 18.22

A;42 2,689 268.9 28.1 240.8 2.3 2,408 10.85

A-43 1,337 133.7 28.1 105.6 3.8 1,056 4.76

A-44 871 87.1 28.1 59.0 5.8 590 2.66

A-45 1,725 172.5 28.1 144.4 3.1 1,444 6.50

A-46 2,030 203.0 28.1 174.9 2.7 1,749 7.88

A-47 1,2:0 122.0 28.1 93.9 4.1 939 4.23

8 4,986 498.6 28.1 470.5 1.5 4,705 21.19

A-49 1,160 116.0 28.1 87.9 4.3 879 3.96

A-50 1,314 131.4 28.1 103.3 3.9 1,033 4.65
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.. APPENDl! F. SURVEY RESULTS - 1817 Willias Fenn Way i
*

''

1. Initial Suney, hn.5,1991 - Data (Ccat.) !o . .

|
. .

1

CONTAMINATION SURVEY - S'!H (US), JANUARY 5,1991. GREENFIELD BUILDING (CCNTI

CMEAR CR. COUNT CT TIME 6,_ CPM PS. COUNT BS. TIME PS.CFM NET CFM S.D.! EFFIC. DFM/100 CM8 10-* uti/cs2
A-51' 987 98.7 28.1 70.6 5.0 .706 3.18
A-52 1,859 185.9 28.1 157.8 2.9 .1,578 7.!! !
A-53 .2,703 270.3 28.1 242.2 2.3 2,422 10.91 |
_

A-54 872 87.2 28.1 59.1 5.7 591 2.66 |A-55 46,162 4,316.2 28.1 4,788.!' O.5 47,881 215.68 !
A-56 746 74.6 28.1 46.5 6. 9 465 2.09 I

' A$ 4,823 482.3 28.1 454.2 1.6 4,542 20.46 |A-58 1,193 !!9.3 28.! 91.2 4.2 912 4.11 ;
A-59 1,904 190.4 78.1 162.3 2.9 1,623 7.31 |A,-g 6,796 679.6 28.1 651.5 1.3 6,515 29.35 -

A-61 648- 64.8 28.1 36.7 8.3 367 1.65 |A-62 6!! 61.1 :8.1 : .0 0.1 330 1.49
A-63 ;,267 326.7 28.1 98.6 2.0 2,956 13.45
A-64 1,162 !!6.2 :8.1 88.1 4.3 881 3.97 |A-65, 4,932 493.2 8.1 465.1 1.6 4,651 20.95 !A-66 0,736 ;73.6 28.1 !45.5 !.B 3.455 15.56 ;
M 4,751 475.! Oi.! 4:7.C 1.6 4,470 20.14

1M 3,149 !!4.9 2?.! :86.E :.0 2,868 12.92 ;
A 6,664 666.4 28.1 !!B.3 1.3 6,383 28.75 IJ
A,-70 !,740 374.0 28.! 345.9 !.8 3,459 15.58 |A-q 16,691 1,669.1 28.1 1,641.0 0.8 16.410. 73.92 |
_

3,312 3 1.2 28.1 23.1 2.0 3,031 13.65 'A-Q
-

A-73 9,909 990.9 28.1 962.8 1.0 9,628 43.373

A-74 6,514 651.4 28.1 623.0 1.3 6,233 28.08
A-J75 4,911 491.1 23.1 463.0- 1.6 4,630 20.86 i

,

A 76, 15,832 1,583.2
. 28.1 1,555.1 0.8 15,551 70.05 !

,

48,065 4,806.5 ''8.1 4.778.4 0.5 47,784 215.24 !A-Q
'

A-78 18,768 1,876.8 28.1 1,848.7 0.7 18,487 83.27 |
.,

4,516 3,451.6 23.1 ;,423.5 0.5 34,2:5 154.21 !
A-JE
A-80 5,299 529.9 28.!- 501.8 1.5 5,018 22.60 i
A-Q 0,621 ;62.1 !!.! !!4.0 1.9 3,340 15.05 |A-82 15,207 1,520.7 28.1 1,492.6 0.8 14,926 67.2 |
A-83, 10,057 1,005.7 08.1 977.6 1.0 9.776 44.04

.t

A-84, 18,299 1,829.9 28.1 1,801.8 0.8 18,018 81.16 !
A-85 16,103 1,610.3 28.11,582.2 0.8 15,822 71.27 . !
A-86 12,852 1,285.2 28.1 1,257.1 0.9 12,571 56.63 |
A-87 5,816 581.6 28,. ! 553.5 1.4 5,5!5 24.93 i
A-88, 5,114 511.4 28.! 483.3 1.5 4,833 21.77 '

A _B9 8,588 858.8 23.1 830.7 1.1 8,307 37.42 1
A-90 9,015 901.5 28.1 873.4 1.1 B,734 39.34 '|
A-91, 4,719 471.9 28.1 443.8 !.6 4,438 19.99 |A-92 4,044 404.4 28.1 ;76.3 1.7 !,763 16.95 j
A-93 4,765 476.5 28.1 448.4 1.6 4,484 20.20 |
_

A-94 6,478 647.8 08.1 619.7 1.3 6,197 27.91,

|A 2,967 296.7 28.1 268.6 2.1 2,686 12.10 |
J
A-96 2.481 248,1 28 ! 0:0.0 2.4 2,:00 9.91 j
A-97, 5,591 559.1 28.1 531.0 1.4 5,310 23.92

|
,

A-98 3,2:8 323.8 28.1 295.7 2.0 2.957 13.32 ;

@ 8,065 806.5 08.1 778.4 !.: 7,784 5.06 [A-100 10,016 1,201.6 28.1 1.17;.5 0.9 !!,735 52.86 |
-24-
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APPENDl!F. S'JRVEY RESULTS - 1817 Willias Penn Way
1. Initial Survey, Jan.5,1991. Data (Cont.)

CCNTAMINATICN SURVEY - SMH (US), JANUARY 5, 1991. SREENFIELD BUILDING (CCNTINUED)

N EG. TIME EE.CFM hET CFM S.D.I EFFIC LFM/100 CMr to-* uCi/ce2
R BG. COUNTSMEAR GR. COUNT CT TIME

H 16,540 10 1,654.0 306 10 ;0.6 1,6:3.4 0.8 0.10 16,234 73.13

B-2 3,079 307.9 30.6 277.; 2.1 2,713 12.49
2

B_-3 7,085.0 708.5 30.6 677.9 1.; 6,779 30.54

|-4 4,066.0 406.6 .0. 6 !?6.0 1.E 3,760 16.94_

P-5 1,145 !!4.5 30.6 23.9 4.5 E39 3.78

P 5,336 533.6 30.6 503.0 1.5 5,0 0 22.66
d
E-7 2,!92 239.2 30.6 09.6 :5 2,086 9.40

B-B 910.0 91.0 30.6 60.4 !.8 604 2.72

P-9 B74.0 97.4 30.6 !!.B !.0 5!! 2.56

5-10 1,204 120.4 9. 6 !c.? 4.3 598 4.05

B-!! 1,274 127.4 30.6 96.B 4.1 968 4.36

B-12 1,902 190.2 30.6 159.6 .9 1,596 7.19

E-13 916 91.6 :0.6 6!.0 5.7 610 2.75

B-14 706 70.6 :0.6 20.0 9.0 400 1.80

B-15 1,354 1:5.4 30.6 104.E 3.9 1,042 4.72

B-16 1,270 1:7.0 30.6 96.4 4.1 964 4.34

!-g 9,35; 95.; 30.6 :04.7 1.1 9,047 40.75

E-la 961 96.1 30.6 65.5 5.4 655 2.95

B-19 2,460 246.0 !0.6 :15.4 2.4 0,154 9.70

B-20 2,61 236.1 30.6 235.5 :.5 2,055 9.26

P-21 2,128 Ol!.B 30.6 162.2 2.7 1,E:: B.21

P-22 1,084 108.4 30.6 77.B 4.2 778 3.50

B-M B,701 870.1 30.6 S!9.5 1.1 B,395 37.E2

P-14 5,187 518.7 30.6 828.1 1.5 4,881 21.99

.

.
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~ APPENDIX P. SURVEY RE TS - 1817 William Pann Way. g .
*

1. Initia survey, Jan.5, 1991. Plot.- Sto Room*

. .
. ,
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i '' APPENDIX F. SURVEY RESULTS - 1817 William Penn Way

1. Initial Survey, Jan.5, 1991. Plot - Assembly Room
.
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APPENDIX F. SURVEY RESULTS - 1817 William Penn Way ; ,

l 1. Initial Survey, Jan.5, 1991. Plot - Boxing Area .
, , ,
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, APPDjDIX F. SURVEY RESULTS - 1817 William Penn Way
O

l'. Initial Survey, Jan.5, 1991. Plot - Buffing Room

2. FollowJp Survey, Feb.5, 1991
,,
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APPENDIIF. SURVEY FESULTS - 1817 Willian Penn Way
*

1. Follow 2p Survey, feb.5, 1991. Data.
1
,

CONTAMINATION SURVEY - EMH (US), FEBRUARY 5, 1991. 1817 WitLIAM PENN WAY
2

EMEAR BR. COUNT CT. TIME SCFM BB. COUNT BE. TIME IG.CFM NET CFMS.D.I EFFIC. OFM/100 CMr 10-* uti/ce

D-! 6,611 10 661.1 401 10 40.1 621.1 1.3 0.41 1,515 6.82

Dj 18,643 1,864.3 40.1 1,624.3 0.8 4,449 20.04

40.I 1,752.6 0.8 4,275 19.25

H 17,926 1,792.6
40.1 1,084.5 1.0 2,645 11.91

D !!,245 1,124.5d 40.1 259.5 2.2 633 2.85

D-5 2,995 299.5

D-6 4,328 432.8 40.1 392.8 1.8 958 4.31

Ssears talen in buf fing reon with locations per attachec fletch.

.
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APPENDIX F. SURVEY RESULTS - 1817 Willias Penn Way
3. Post Decon. Survey, Mar.4,1991 - Data

CONTAMINATION SURVEY . SMH (US), MARCH 4, 1991. 1817 Willias Penn Way

SMEAR SR. COUNT CT. TIME G_CPf! BB.CDUNT BB. TIME _BG. CPM NET CFM S.D.1 EFFIC. DPM1100 CM8 10-* eCi/ css

E-35 6,897 10 689.7 290 10 29.0 660.7 .l.3 0.43 1,537 6.92
E-36 1,674 167.4 29.0 138.4 3.2 322 1.45
E-37 373 37.3 29.0 8.3 31.0 19 0.09

E-38- 5,380 538.0 29.0 509.0 1.5 1,184 5.33
E-39 5.448 544.8 29.0 515.8 1.5 1,200 5.40 t

E-40 8,367 836.7 -29.0 807.7 1.2 1,878 8.46 |
E-41 9,319 931.9 29.0 902.9 1.1 2,100 9.46

E-42 3,354 335.4 29.0 306.4 2.0 713 3.21

E-43 2,660 266.0 29.0 237.0 2.3 551 2.48

[_h 10.783 1,078.3 29.0 1,049.3 1.0 2.440 10.99

[-45, 14,512 1,451.2 29.0 1,422.2 0.9 3.307 14.905

[-41 13,909 1,390.9 29.0 1,361.9 0.9 3.167 14.27

E-47 1,630 163.0 29.0 134.0 3.3 312 1.40
.,

E-48 1,605 160.5 29.0 131.5 3.3 306 1.38 '

E-49 1,465 146.5 29.0 117.5 3.6 273 1.23

E-50 1,085 108.5 29.0 79.5 4.7 185 0.83
,

E-51 2,417 241.7 29.0 212.7 2.4 495 2.23

E-5'e 691 69.1 29.0 40.1 7.8 93 0.42

E-53 5,984 598.4 29.0 569.4 1.4 1,324 5.96

E-54 666 66.6 29.0 37.6 8.2 87 0.39
*

E-55 674 67.4 29.0 38.4 8.1 89 0.40

E-56 546 54.6 29.0 25J 11.3 60 0.27

E-57 1.027 102.7 29.0 73.! 4.9 171 0.77 *

E-58 713 71.3 29.0 42.3 7.5 98 0.44 -

E-59 637 63.7 29.0 34.7 8.8 81 0.36

E-60 3,243 324.3 29.0 295.3 2.0 687 3.09 ,

E-61 531 53.1 29.0 24.1 11.9 56 0.25

E_ gf. 37,190 3,719.0 29.0 3,690.0 0.5 0.581 M3 ,

E-63 6,991 699.1 29.0 670.1 1.3 1,558 7.02

E-64 2,114 211.4 29.0 182.4 2.7 424 1.91

[-65 11,970 1,197.0 ' 29.0 1,168.0 0.9 2.716 lui
E-66 7,981 798.1 29.0 769.1 1.2 1,789 8.06

E-67 2,702 270.2 29.0 241.2 2.3 561 2.53 ,

E-68 2,006 200.6 29.0 171.6 2.8 399 !.80 '

E-70 1,014 101.4 29.0 72.4 5.0 168 0.76
,

4 19.17
'

[-71, 18,594 1,859.4 29.0 1,830.4 0.8 E
[-l{ 72,070 7,207.0 29.0 7,178.0 C.4 16.693 M
E,-7 3,,, 33.809 3,380.9 29.0 3,351.9 0.6 7.795 3,5d13

[-74 38,379 3,837.9 29.0 3,008.9 0.5 0.858 39.90

[-7), 35,769 3,576.9 29.0 3,547.9 0.5 BE 37.17 ,

[ .7i 29,822 2,982.2 29.0 2,953.2 0.6 6.868 30.94

[-71 52,522 5,252.2 29.0 5,223.2 0.4 12.d41 54.72
. ,

E-78 7,645 764.5 29.0 735.5 1.2 1,710 7.70 *

[-79, 13,466 1,346.6 29.0 1,317.6 0.9 3.064 13.80 I
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APPENDIX F. SURVEY RESULTS - 1817 Willian Penn Way
3. Post Decon. Survey, Mar.4,1991 - Data (Cont.1

C0liTAMINAi!ON SURVEY - SMH (USl, MARCH 4, 1991. 1817 Willias Penn Way (Conti

SMEAR GR. COUNT CT. TIME 6[PM_ 98.CpVNT [6. TIME B6. CPM NET CPM S.D.! EFFIC. DPMIl00 CM' 10-* uti/ce'

[-10 45,686 10 4,568.6 290 10 29.0 4,539.6 0.5 0.43 10.557 &}},

[-|1 20,300 2.030.0 29.0 2,001.0 0.7 4d}51 ggi,9,j,
_

E-82 7,988 798.8 29.0 769.8 1.2 1,790 8.06

[-@,3, 15,799 1,579.9 29.0 1,550.9 0.8 M Eg), _

[-i4 44,669 4,466.9 29.0 4,437.9 0.5 &}[1 46.49

E !B}, 144,793 14,479.3 29.0 14,450.3 0.3 33.605 151.38

W 61,665 6,166.5 29.0 6,137.5 0.4 14.273 [4J9

M 51,211 5,121.1 29.0 5,092.1 0.4 11.842 . &}4_

[-E8 32,152 3,215.2 29.0 3,186.2 0.6 7.410 13,,Ja.

E-89 2,157 215.7 29.0 186.7 2.6 434 1.96

E-90 3,000 300.8 29.0 271.8 2.1 632 2.85

E-91 3,069 306.9 29.0 277.9 2.1 646 2.91

[-H !1,716 1,171.6 29.0 1,142.6 1.0 g,657 I1.975

[-93 13,382 1,338.2 29.0 1,309.2 0.9 3.045 13.71

E-94 5,054 505.4 29.0 476.4 1.5 1,108 4.99

E-95 1,372 137.2 29.0 108.2 3.8 252 1.13

M.2
E_,96 28,907 2,890.7 29.0 2,861.7 0.6 6.655

E_-92 19,740 1,974.0. 29.0 1,945.0 0.7 4.523 gol
9

E-98 8,444 844.4 29.0 815.4 1.1 1,896 8.54

[-H 16,715 1,671.5 29.0 1,642.5 0.8 3_J,[0 Egl,
E-100 12,355 1,235.5 29.0 1,206.5 0.9 !Joh Sti
F-1 2,198 219.8 29.0 190.8 2.6 444 2.00

F-2 3.807 300.7 29.0 351.7 1.8 818 3.68

F_ _3 !!,347 1,134.7 29.0 1,105.7 1.0 2.571 &}|,3

F-4 2,115 211.5 29.0 192.5 2.7 424 1.91

F-5 1,036 103.6 29.0 74.6 4.9 173 0.78

F-6 869 86.9 29.0 57.9 5.9 135 0.61

F-7 3,626 362.6 29.0 333.6 1.9 776 3.49

F-8 2,707 270.7 29.0 241.7 2.3 562 2.53

F,-9, 20,131 2,013.1 29.0 1,984.1 0.7 4.614 [M
F_-10 24,842 2,484.2 29.0 2,455.2 0.6 W [],,13,0

F3 30,529 3,052.9 '29.0 3.023.9 0.6 7_J}i, 1 9.
F_- 12, 14,753 1,475.3 29.0 1,M6.3 0.8 }JD. - ),}J),

F-13 5,351 535 1 29.0 506.1 1.5 1,177 5.30

F-14 3,797 379.7 29.0 350.7 1.8 816 3.67

F-16 4,317 431.7 29.0 402.7 1.7 937 4.22

T-17 5,753 575.3 29.0 546.3 1.4 1,270 5.72

F-18 3,155 315.5 29.0 286.5 2.0 666 3.00

[-19, 12.346 1,234.6 29.0 1,205.6 0.9 g 80i 1 9.
F-10, 13,261 1,326.1 29.0 1,297.1 0.9 3.017 &l9
F-21 878 87.8 29.0 58.8 5.8 137 0.62

F 22 3,844 384.4 29.0 355.4 1.8 827 3.72

F-23 1,326 132.6 29.0 103.6 3.9 241 1.09

g F_-gi 9,528 952.8 29.0 923.8 1.1 2.148 9_df,
,
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APPENDIX F. SURVEY RESULTS _ 1817 William Penn Way j
" 3. Post-Decon Survey, Mar.4, 1991 - Plot, Buffing Room
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APPENDIX F. SURVEY RESULTS - 1817 William Penn Way

3. Post Decon. Survey, Mar.4, 1991 - Plot, Assembly Room
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APPEND!! 6. SURVEY RESULTS - 941 Wheatland Avenue, Third flecr
1. Initia! Survey, Jan.5 818, 1991 - Data

CCNTAMINATICN SURVEY - SMH (US), JANUARY 5, 1991. WHEATLAND AVENUE BUILDING

SMEAR GR. COUNT CT. TIME S,CFM PS. COUNT ES. TIME PS. CPM NET CFM S.D.I EFFIC. DPM/100 CM2 10-* uti/cs2

E-25 811 10 41.1 30.6 10.5 25.5 0,10 105 0.47
B-26 389 38.9 30.6 8.3 31.8 83 0.37
B-27 542 54.2 30.6 23.6 12.3 26 1.06
E-28 498 49.8 30.6 19.2 14.8 192 0.86
B-29 380 38.0 30.6 7.4 !5.4 (MDA' (MDAS
B-30 429 42.9 30.6 12.3 22.0 123 0.55
B-31 !83 38.3 30.6 7. 7 34.1 <MIA (MDA
B-32 512 !!.2 30.6 :0.6 !!.9 206 0. c3
0-33 333 32.3 30.6 7. 7 54.1 'rDA <MDA
E-34 092 39.2 30.6 E.6 30.7 E6 0.39
E-!5 361 36.1 30.6 5.5 47.0 'EA (Mrn
B-:6 413 41.3 30.6 10.7 25.1 107 0.48
B-37 364 36.4 30.6 5.8 44.6 (CA <9A.

B-08 5!; !!.! 30.6 22.7 12.8 2:7 1.02
B-39 549 54.9 30.6 24.3 12.0 243 1.09
E-40 :6! 36.1 30.6 5.5 47.0 JDA (MDA
B-41 447 44.7 30.6 14.1 19.5 141 0.64
E-42 360 36.0 30.6 5.4 47.8 GDA GDA
B-43 331 33.1 30.6 2.5 101 MDA GDA
B-44 672 67.8 30.6 :7.2 8.4 ;72 1.68

PJ 1,;3; 133.3 30.6 102.7 3.9 1,0:7 4g
B-46 469 46.9 30.6 16.3 17.1 163 0.73
E-47 379 37.9 00.6 7.3 05.9 GDA GDA
P-48 465 46.5 30.6 15.9 17.5 159 0.72.

2-49 1,515 151.5 30.6 120.9 '.5 1.209 5_.45
P-50 476 47.6 !0.6 17.0 16.4 170 0.77
P-51 575 57.5 30.6 :6.9 !!.0 26? 1.21

PJ 1,713 171.3 30.6 140.7 :.: 1,407 _!.:4y 1,3:5 1;2.5 30.6 101.9 4.0 1,019 4.59
B-54 988 98.8 30.6 68.2 5.3 682 3.07_ |

B-55 978 97.8 30.6 67.2 5.3 672 3.03
B-56 421 4:.1 30.6 !!.5 23.4 115 0.52
B-57 7:8 72.8 30.6 42.2 7. 6 422 1.90
B-58 4:8 43.8 30.6' 13.2 20.7 132 0.59
B-59 706 70.6 30.6 40.0 8.0 400 1.80
B-60 Bla 81.6 30.6 51.0 6.6 5!0 2.30
B-61 617 61.7 :0.6 31.1 9.S 311 1.40
B-62 745 74.5 30.6 43.9 7.4 439 1.98
B-63 2,286 228.6 30.6 198.0 2.6 1,980 B.92

E_l 1,624 162.4 30.6 1:1.8 3.3 1,318 5 |
8-65 1,755 175.5 30.6 144.9 3.1 1,449

-
,

6.53
R ,468 246.8 30.6 ?!6.2 2.4 2,162 92]P ,141 214.1 30.6 183.5 2.7 1,835 82
Nate: 1. 3 A 2 less than sintrue detectable activity : (4.66HPS.Cil"2/!5. Time)
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APPENDl! 8. SURVEV RESULTS - 941 Wheatland Avenue, Third Flcor

1. Initial Sarvey, Jan.5 118, 1991 - Cata (Cont.!

!MEAR ER. COUNT CT. TIME QCFMBS.CDUNTE8.TIMEBS.CFM NET CFMS.D.I EFFIC. DFM/100 CM2 10-* uti/cs2

B-68 5,882 588.2 30.6 557.6 1.4 0.10 5,576 25.12

BJ 5,021 502.1 30.6 471.5 1.5 4,715 21.24
5-70 7,470 747.0 30.6 716.4 1.2 7.164 32.27
B-71 4,993 499.3 30.6 463.7 1.6 4 ?!.112 87
B-7_2 8,810 281.0 30.6 850.4 1.1 B 38.31J4
63 1,730 173.0 '0.6 142.4 '.2 1,424 63
5-74 712 71.2 30.6 40.6 7.? 406 1.83

B-75 822 82.2 !0.6 51.6 6.5 516 2.32
B-76 719 71.9 'S. 6 41.3 '.B !!' !.86
B-77 938 93.8 30.6 6'.2 5.6 632 2.85

EJ 1,345 134.5 30.6 103.9 '.9 1,039 g
B-79 1,756 175.6 '0.6 145.0 '! 1,450 J6
B-80 961 96.1 '0.6 65.5 5.4 e55 2.95
B-81 843 84.3 30.6 53.7 6.3 5'7 2.42

BJ 1,772 177.2 30.6 146.6 '.! MQ 6J
B-83 867 86.7 30.6 56.1 6.1 561 2.53
5-84 673 67.3 '0.6 36.7 8.5 '67 1.65

B,-85 2,677 267.7 30.6 237.! 2.3 2,371 10.68

BJ 2,636 263.6 '0.6 233.0 2.3 2,330 10.50

BJ 5,569 556.9 '0.6 526.3 1.5 5,263 23.71

5-88 3,686 '68.6 '0.6 338.0 1. 'i 3,380 15.23

B-89 4,306 430.6 30.6 400,0 1.7 4,000 18.02

BJ 17,687 1,768.7 30.6 1,738.1 0.8 17,381 78.29

B-91 2,069 206.9 30.6 176.3 2.8 1,763 M
BJ 4,760 476.0 30.6 445.4 1.6 4,854 20.06

B-93 1,625 162.5 '0. 6 131.9 3. 3 1,319 SJ
BJ 1,889 188.9 30.6 158.3 '.0 1,583 73 3
B-95 1,144 114.4 30.6 93.8 4.5 838 3.77

g 2,194 219.4 '0.6 188.8 2.6 1,888 BJ,

B-97 1,105 110.5 30.6 79.9 4.7 799 3.60
B-98 680 68.0 30.6 37.4 8.4 374 1.68

B-99 801 80.1 30.6 49.5 6.7 495 2.23
B-100 967 96.7 30.6 , 66.1 5.4 661 2.98

Note: 1. (MDA * less than sinisas dettctable activity = (4.66((28.CT)"2/BG.Tise)
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APPENDl!6. S'RVEY RESULTS - 941 Wheatland Avenue, Third FicorJ

1. Initial Survey, Jan.5 &lB, 1991 - Data (Cent.1

CONIAMINAll0N SURVEY - SMH (US1, JANUARY 5, 1991. WHEATLAND AVENUE BUILDING (CONT!NUEM

SMEAR GR.000NT CT. TIME g EG.CDUNT BG. TIME BG. CPM NET CPM S.D.I EFFIC. CPM /100 CMr go-* uCi/cs2
C-1 457 10 45.7 306 10 30.6 15.1 18.3 0.10 151 0.68
C-2 1,196 !!9.6 30.6 89.0 4.4 890 4.01
C-3 888 88.4 30.6 57.8 6.0 578 2.60
C-4 3,5d 356.8 !0.6 326.2 1.9 ' 262 14.69,
C-5 786 78.6 30.6 48.0 6.9 480 2.16
C-6 486 48.6 30.6 18.0 15.6 ISO 0.81
C-7 791 79. ! ;0.6 48.5 6.8 425 2.18
C-8 436 43.6 30.6 13.0 :1.0 1:0 0.59
C-9 ,057 105.7 30.6 75.1 4.9 751 3.'8
C-10 tib c5.6 30.6 !5.0 !.9 20 1.58
C-!! 521 52.1 2.6 :1.5 13.4 215 0.97
C-12 :97 39.7 !0.6 9.1 29,1 91 0.41
C-!! 428 42.8 0.6 12. : .: 1:: 0.55
C-14 707 M.7 20.6 40.1 7.9 491 !.910-15 1,::: 123.3 30.6 92.7 4.2 907 8.18
C-16 72 72.2 30.6 41.6 7. 7 416 1.87
C-17 800 82.0 30.6 5 .4 6.5 514 2.!2
C-18 !!4 !!.4 30.6 :.8 90.4 <MDA8 (MDA8
C-19 43; 43.3 |0. 6 1:. 7 21.4 1:7 0.57
C-20 414 41.4 0.6 10.8 24.8 100 0.49
C-21 402 40.2 30.6 9.6 27.7 96 0.43
C-22 690 69.0 30.6 :8.4 8.2 384 1.73
C-23 564 56.4 30.6 25.8 11.4 258 1.16

Note: 1. (MM less than sinisus detectable activity = (4.66!!!G.Cil8'2/fG.fise)
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- APPENDl!6. SURVEY FESULTS - 941 Wheatland Avenue, Third Flocr I

1. Initia! Survey,-Jan.5 1i18, 1991 - Data (Cont.)

CONTAMINATICN SURVEY - SMH (US), JANUARY 18,1991. liHEATLANDAVENUEBU!LDING >

SMEAR GR.C'" INT CT. TIME @CFM PS. COUNT BS.T!ME B5.CFM NET CFft S.D.I . EFFIC. DFM/100CM' 10-* oCi/cs*'
C-24 288 10 28.8 297 10 29.7 -0.9 -269 0.10 (MDA8 (MDA*

C-25 296 29.6 29.7 -0.1 -2435 (MDA (MDA ,

C-26 593 59.3 29.7 29.6 10.1 296 1.33 !

C-27 340 34.0 29.7 4.3 -58.7 (MDA -(MDA ;

C-28 1,622 162.2 29.7 132.5 3.3 1,325 52
C-29 325 32.5 29.7 2.8 89.I <MDA .(MDA -

C-30 303 30.3 29.7 0.6 408 (MDA (MDA |
C-31 536 53.6 29.7. 23.9 12.1 239 1.00

'

C-32 433 43.3 29.7 13.6 19.9 136 0.61

C-33 507 50.7 29.7 21.0 13.5 210 0.95
*

C-34 301 30.1 29.7 0.4 611 aDA (MDA

C-35 578 57.8 29.7 28.1 10.5 281 1.27

C-36 428 42.8 29.7 13.1 20.6 131 0.59 '

C-37 747 74.7 29.7 45.0 7. 2 450 2.03

C-38 460. 46.0 29.7 16.3 16.9 163 0.73

C-39 324 32.4 29.7 2.7 92.3 (MDA (MDA

C-40 326 32.6 29.7 2.9 84.1 (MDA (MDA

C-41 388 38.8 29.7 9.1 28.8 91 0.41

C-42 301 30.1 29.7 0.4 611 (MDA (MDA

C-43 498 49.8 29.7 20.1 14.0 201 0.91

C-44 319 31.9 29.7 2.2 !!3 . 3A (MDA

i- C-45 402 40.2 29.7 10.5 25.2 105 0.47

C-46 618 61.8 29.7 32.1 9.4 321 1.45

C-47 70,414 9,041.4 29.7 9,0!!.7 0.3 90,117 405.93 :

Cl B.?!! 07!.! 29.7 841.4 1.1 8,414 37.90

RI 132,743 13,274.5 29.7 13,244.8 0. 3 132,448 596.61

si 8,622 862.2 29.7 832.5 - 1.1 B,325 37.50

JBCT 2,121 2:2.1 29.7 182.4 2.7 !,224

M9CW 2,513 251.3 29.7 221.6 2.4 2,216

CW 368 36,8 29.7 7.1 36.3 GDA 3DA
T

C-54 374 37.4 29.7 7.7 33.6 (MDA (MDA

C-55 942 94.2 29.7 64.5 5.5 645 2.91

C-56 478 47.8 29.7 18.1 15.4 181 0.82 <

C-57 4,669 466.9 29.7 437.2 1.6 4,372 19.69

Cl 767 76.7 29.7 47.0 6.9 470 2.12

C-59 1,971 197.1 29.7 167.4 2.8 1,674 7._54
6.50 ;_5RI 1,739 173.9 29.7 144.2 3.1 1,442

C7 499 49.9 29.7 20.2 14.0 202 0.91 |
C-62 312 31.2 29.7 1.5 164 (MDA (MDA ;

C-63 397 39.7 29.7 10.0 26.3 100 0.45 *

C-64 314 31.4 29.7 1.7 145 3DA (MDA

C-65 909 80.9 29.7 51.2 6.5 512 2.31 ;

C-66 429 42.9 29,7 13.2 20.4 132 0.59
'

C-67 469 46.9 29.7 17.2 16.1 172 0.77 1

'

Note: 1. aDA less than sinisus detectable activity : (4.66((B6.CT)*'2/B6.fise)
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APPENDIX G. SURVEY RESULTS - 941 Wheatland Avenue, Third Floor-
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APPEND!!8. EURVEY RESULTS - 941 Wheatland Avenue, Third Floor

2. Follenap Sarvey, Feb.21,1991 - Data

CONTAMINATICN SURVEY - SMH (US), FEBRUARY 21,1991. 941 Wheatland Avenue

SMEAR GR.CDUNT CT. TIME !:FM BG. COUNT EG.ilME PG. CPM NET CPM S.D.I EFFIC. DPM/100 CM2 10-* uCi/cs2P

D 36 816 10 81.6 :40 10 24.0 57.6 5.6 0.43 134 0.60
2 D-37 843 84.3 24.0 60.3 5.5 140 0.63,

D-38 1,873 187.3 24.0 163.3 2.8 360 1.71
4 D-:9 955 95.5 24.0 71.5 4.8 166 0.75
6 D-40 592 59.2 24.0 35.2 0.2 82 0.37
4 D-41 424 42.4 24.0 18.4 14.0 43 0.19
8 D-42 441 44.1 24.0 20.1 13.0 47 0.21
9 D-43 635 63.5 24.0 39.5 7.5 92 0.41
9 D-44 1,135 !!3.5 24.0 89.5 4.1 230 0.?!
! D-45 915 91.5 :4.0 67.5 5.0 :57 0.71

C-46 467 46.7 24.0 22.7 !!.7 53 0.24
C-47 1,410 141.0 24.0 117.0 3.5 272 1.23
?-48 1,479 147.9 24.0 1:3.9 3.4 283 1,30
C-49 !,966 196.6 24.0 172.6 :.7 401 1.31
D-50 1,192 !!9.2 :4.0 A. 4.0 221 1.00
D-51 1,739 173.9 24.0 149.9 !.0 349 1,57

|-52 3,001 330.1 :4.0 356.1 1.S E20 3.73
0-53 1,032 103.2 24.0 79.2 4.5 184 0.83
D-54 2,540 054.0 :4.0 :30.0 0.3 535 2.41
0-55 1,350 135.0 24.0 !!!.0 3.6 258 1.16
D-56 459 45.9 24.0 :!.9 12.1 !! 0.23
D-57 560 56.0 24.0 32.0 8.8 74 0.34
D-58 399 39.9 24.0 15.9 15.9 37 0.17
D-59 1,693 169.3 24.0 145.3 3.0 338 1.52
D-60 570 57.0 :4.0 33.0 S.6 77 0.35.

D-61 340 34.0 :4.0 10.0 :4.1 23 0.10
D-62 522 5:.2 24.0 :8.2 9.8 66 0.30
0-63 930 93.0 24.0 69.0 5/ 160 0.72
D-64 532 53.2 :4.0 29.2 '.s 68 0.!!
D-65 345 34.5 24.0 10.5 23.0 :4 0.!!
D-66 7,182 718.2 24.0 694.2 1.2 1,614 7J
D-67 3,030 303.0 :4.0 279.0 2.0 649 2.92
D-68 2,922 292.2 24.0 268.2 2.1 624 2.81

D-69 4,127 412.7 24.0 388.7 1. 7 904 4.07
D 5,677 567.7 '24.0 543.7 1.4 1,264 5, 20J
D-71 10,652 1,065,2 24.0 1,,041.2 1.0 2.421 10.?!
D-72 656 65.6 :4.0 41.6 7.2 97 0.44
0-73 863 86.3 24.0 62.3 5.3 145 0.65
D-74 1,600 160.0 24.0 136.0 3.2 316 1.42
0-75 3,164 316.4 24.0 292.4 2.0 680 3.06
D-76 1,336 133.6 24.0 109.6 3.6 255 1.15
D-77 3,363 336.3 24.0 '12.3 1.9 726 3.27
D-78 3,107 310.7 24.0 286.7 2.0 667 3.00

D,79 37,604 3,760.4 24.0 3,736.4 0.5 8,689 39.14

D-80 3,618 361.8 :4.0 337.8 1.8 786 3.54

D3 9,973 997.3 24.0 973.3 1.0 2.263 10.20

.a2
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APPEND!!6. SUR','EY RESULTS - 941 Wneatland Avenue, Third Floor

2. Follong Survey, Feb.21,1991 - Data (Cont.)

CCNTAMINATION SURVEY - SMH (US), FEBRUARY 21,1991. 941 Wheatland Avenue (Cont.)

SMEAR GR. COUNT CT. TIME GCFM B5.CDUNT BG. TIME PS. CPM NET CFM S.D.! EFFIC. DFM/100 CM2 10-* uti/cs2

D-82 4,072 10 407.2 240 10 24.0 383.2 1.7 0.43 891 4.01

D-83 425 42.5 24.0 18.5 13.9 43 0.19

D-84 497 49.7 24.0 25.7 10.6 60 0.27

D-85 728 72.8 24.0 48.3 6.4 113 0.51

D-86 339 33.9 24.0 9.9 24.3 23 0.10

D-87 456 45.6 24.0 21.6 12.2 50 0.23

D-88 837 83.7 24.0 59.7 5.5 139 0.63

D-89 238 23.8 24.0 -0.2 -1093 -0 -0.00

0-90 2,403 240.3 24.0 216.3 2. 4 503 2.27
--

D-91 1,443 144,3 24.0 120.3 3.4 280 1.26

D-92 1,044 104.4 24.0 80.4 4.5 187 0.E4

D-93 996 99.6 24.0 75.6 4.6 176 0.79

D-94 946 94.6 24.0 70.6 4.9 164 0.74

D-95 2,886 288.6 24.0 264.6 2.1 615 2.77

D-96 3,970 397.0 24.0 373.0 1.7 867 3.91

D-97 3,025 302.5 24.0 278.5 2.0 648 2.92

D-98 401 40.1 24.0 16.1 15.7 37 0.17

D-99 !99 39.9 24.0 15.9 15.9 37 0.17

D-100 3,745 374.5 24.0 350.5 1.8 815 3.67

E-1 3,253 325.3 24.0 301.3 2.0 701 3.16

E-2 582 58.2 24.0 34.2 8.4 80 0.36 ,

E-3 444 44.4 24.0 20.4 12.8 47 0.21

E-4 2,599 259.9 24.0 235.9 2.3 549 2.47

E,-5 14,181 1,418.1. 24.0 1,394.1 0.9 3,242 14.60

E-6 22,323 2,232.3 24.0 2,208.3 0.7 5,136 23.13

E-7 374 37.4 24.0 13.4 18.5 31 0.14

E-8, 12,586 1,258.6 24.0 1,234.6 0.9 2,871 12.93

Ej 7,717 771.7 24.0 747.7 1.2 1,739 g

EJ 13,296 1,329.6 24.0 1,305.6 0.9 3,036 13.68

E-11 691 69.1 24.0 45.1 6.8 105 0.47

E-12 441 44.1 24.0 20.1 13.0 47 0.21

EJ 6,737 673.7 24.0 649.7 1.3 1,511 63
E 14 842 84.2 24.0 60.2 5.3 140 0.63

E-15 927 92.7 '24.0 68.7 5.0 160 0.72

E-16 720 72.0 24.0 48.0 6.5 112 0.50

36
E 6,462 646.2 24.0 622.2 1.3 1,447
J 7JEJ 7,771 777.1 24.0 753.1 1.2 1,751

E-19 291 29.1 24.0 5.1 45.2 12 0.05

E-20 1,505 150.5 24.0 126.5 3.3 294 1.33

E-21 1,098 109.8 24.0 85.8 4.3 200 0.90

E-22 1,034 103.4 24.0 79.8 4.5 185 0.83

E-23 712 71.2 24.0 47.2 6.5 110 0.49

E-24 1,324 132.4 24.0 108.4 3.6 252 1.14

E-25 1,283 128.3 24.0 104.3 3.7 243 1.09

E-26 476 47.6 24.0 23.6 11.3 55 0.25
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APPEND!!6. EURVEY REEL'LTS - 441 Wheatland Avenue, Dird Fle:r
2. Fcllemap Survey, Feb.21, 1991 - Cata (Cont.'

CONTAMINAil0N SURVEY - EMH (US), FEBRUARf 21,1991. 941 Wheatland Avenue (Cent.)

SMEAR 6R. COUNT CT. TIME G M BG.CDUNT B3. TIME EG.CFM NET CFM S.D.1 EFFIC. 0FM/100 CM2 10-' uti/ce2

E-27 657 65.7 24.0 41.7 7. 2 .43 97 0.44
E-28 293 29.3 24.0 5.3 43.6 12 0.06
E-29 370 37.0 24.0 13.0 19.0 30 0.14
E-30 2,224 222.4 24.0 198.4 2.5 461 2.08
E-J31, 7,867 786.7 24.0 767.7 1.2 1,774 g
E-32 1,954 195.4 28.0 161.4 2.8 375 1.69

JE 15,595 1,559.5 24.0 1.535.5 P.S !,571 16.09

Ssear talen inside inlet pipe (0.75" copper) to vacuus line.

SMEAR ER. COUNT CT. TIME e H EG. COUNT EG. TIME EG.CFM NET CFM S.D. EFFIC. EFM uCi/ca
E-34 1,:44,096 134,409.6 24.0 !!4,385 0.1 0.43 312,525 0.14

271 f t, tube resoved --> B260 ca -->1.2 sci teta!
,k

Am

.
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|APPENDIX G. SURVEY RESULTS - 941 Wheatland Avenue, Third Floor
., ,

2. Followup Survey, February 21, 1991. Plot- all data except utility room
1
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.o * APPENDIX G. -SURVEY RESULTS - 941 Wheatland Avenue, Third Floor

.

2. Followup Survey, February 21, 1991. Plot- Data >1,000 dpm/100 cm2.. _
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A,PPENDIX G. SURVEY RESULTS - 941 Wheatland Avenue, Third Floor ; *

2. Followup Survey, February 21, 1991. Plot - Utility Room j.,
,
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APPENDIX G. SUitVEY RESULTS - 941 Wheatland Avenue, Third Floor
|3. 2nd. Post Decon Survey, Mar.4,1991 - Data i

i

CONTAMINATION SURVEY - SMH IUS), MARCH 4,1991. 941 Wheatland Avenue
'

i
SNEAR GR. COUNT CT. TIME 6 CPM BB. COUNT B6. TIME l'G. CPM NET CPM S.D.1 EFFIC. DPM/100 CM8 10-* uti/ce'

F-25 1,334 133.4 29.0 104.4 3.9 243 1.09
F-26- 345 34.5 29.0 5.5 45.8 13 0.06

,

F-27 480 48.0 29.0 19.0 14.6 44 0.20
F-28 1,077 107.7 29.0 78.7 4.7 183 0.82
F-29 436 43.6 29.0 14.6 18.5 34 0.15 ,

F-30 434 43.4 29.0 -14.4 18.7 33 0.15
F-31 291 29.1 29.0 0.1 2,410 0 0.00 .

F-32 1,166 !!6.6 29.0 87.6 4.4 204 0.92 |F-33 1,900 180.0 29.0 151.0 3.0 351 1.58
3

F-34 1,950 195.0 29.0 166.0 2.9 386 1.74
F_ _35 4,640 464.0 29.0 435.0 1.6 1.012

'

J4
F-36 2,417 241.7 29.0 212.7 2.4 495 2.23 ;

F-37 1,371 137.1 29.0 108.1 3.8 251 1.13 f
F-)_8 6,810 681.0 29.0 652.0 1.3 1.516 @

.

, j

F-39 400 40.0 29.0 11.0 23.9 26 0.12 |F-40 3,422 342.2 29.0 313.2 1.9 728 3.28
F-41 1,838 183.8 29.0 154.8 3.0 360 1.62

i
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APPENDIX G. SURVEY RESULTS - 941 Wheatland Avenue, Third Floor .

3. Post 2nd. Decontamination, Mar.4, 1991 - Plot (except utility room)
I .
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Results in DPM per 100 square centimeters
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7 APPENDIX G. SURVEY RESULTS - 941 Wheatland Avenue, Third Floor

3. Post 2nd. Decon., Mar.4, 1991 - Plot, Utility Room
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APP [NDI! H. SURVEY FEEUliS - 941 Wheatlar.a Avenue - SWTC
1. Spot Servey, Feb.5, 19?!. - Data

CCNTAMINAi!GN SURVEY - EMH (US) FEERUARY 5, 1991. 941 WHEATLAND AVENUE 8

SMEAR GR. COUNT CT.!'ME GCFM BG. COUNT BG. TIME BS.CFM NET CFM S.D.I EFFIC. DFM/100 CM2 10-* cCi/cs2

D-28 416 10 41.6 401 10 40.1 1.6 184 0.41 (MDA2 (MDA8
D-30 6,368 636.8 40.1 596.8 1.4 1,455 6.56
DJ !!,154 1,115.4 40.1 1,075.4 1.0 2,623 11.81
D-32 472 47.2 40.1 7.2 41.3 (MDA (MDA

D-33 401 40.1 40.1 0.1 5662 (MDA (MDA

D-34 2,722 272.2 40.1 232.2 2.4 566 2.55
D-35 3,953 395.3 40.1 355.3 1.9 866 3.90

Note: 1. Incosplete survey to spot check areas in SWTC and related areas found to be contasinated in 12/88 survey.
Coverage of SWTC u l01.

2. (MDA : less than sinteus detectable activity (4.66(TBS.CC "2/BG.Tise)

Seear locations as fellows:

0-28 Work station in basesent ahere watch exchange in nandled.
D-29 Blank

! D-30 Sayda bencn in sain SWTC uctr area.
D-31 R. Book benct ' ' ' ' *

D-32 Opening table - receiving area
D-33 Boxes full of old matches for exchange - basesent.
D-34 Work bench in quick repair.
D-35 Al Roger's bench in sain SWTC mark area.

One paper seear nusbered D-70 mas a,lso taken at the same locatien as D-35 and counted for alpha contasination using
a AB-WI smear counting head on a Fylen AB-5 counter. The result was below detection limits ((MDA).

|
|
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APPENDIX E

U.S. NUCLEAR REGULATORY COMMISSION
GUIDELINES FOR SURFACE CONTAMINATION
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and restoration of the site oy cackfilling ano olanting vecetation af ter waste
removal is completea. A final raciation ;;rvey to verify tnat tne radioactivity
remaining on the site is less than release limits is cerformec :rior to release
of a site for unrestrictea use. :ecomm1ssioning is assumea to te performed by
a contractor nired oy the owner cr coerator of ne site.

Decommissioning costs include the costs of staff labor, equipment, supplies,
; oil sample analyses, waste management, and a contractor's fee. Total costs
shown in Table 2.8-1 are the sum of clanning and preparation, actual decommis-
sioning, and termination survey costs. All costs are expressed in early 1978
dollars and include a 25" contingency. Approximately 753 of tne cost of decom-
missioning a site with a contaminated ground surface, and approximately 90% of
the cost of the removal option for aecomm1ssioning a t3ilings pile is relatea
to waste management (i.e, the packaging, transportation, and disposal of soil
and waste exhumed from the sites).

Occupational radiation doses are estimatea on tne casis of an assumed
average dose rate of 0.1 mrem /hr to decommissioning workers. This exposure
level was estimated on the basis of experience at tailings sites and low-level
waste burial grounds and chosen conservatively.

| 2.9 ACCEPTABLE CONTAMINATION LEVELS FOR UNRESTRICTED RELEASE
'

0F NON FUEL-CYCLE NUCLEAR FACILI~IES

Two cocuments recognized by regulatory agencies ana'the nuclear industry
as providing guidance on acceptable levels of racioactive surface contamination

I for the release of facilities for unrestricted use are the present NRC guide-
I

l lines for decontamination of facilities and equipment prior to release for
I

unrestricted use'1) and the craf t ANSI stancara on residual surface contamina-
(

i

tion.52) Table 2.9-1 shows a comparison of published guidelines on acceptable
| surface contamination levels for unrestricted release, with values calculated

on an assumed radiation dose limit basis of 5 mrem / year to an incividual who
works for 2000 hr/yr in a room that is uniformly contaminated witn residual
amounts of individual radioisotopes. *he NRC, as cart of its reevaluation of

Jecommissioning policy, might out guidance on residual :cntam1 nation limits in

|

|
r

2-19
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ne form of an annuai cose limit. :: is expected that the coce limit, if one
is cnosen, may be on the orcer of 5 : rem / year to a realistically exoosed(
incivicual.'7)

The assumptions maae to calculate surface contamination levels
that result in the 5 mrem / year exposure are detailed in Appendix C.

Results snown in Table 2.9-1 suggest that guidance on residual surface con-
tamination for unrestricted release for some isotopes nas been set much lower
than surface contamination levels that would result in the mocest exposure
allowable to a worker in an unconditionally released facility. Provided that
contamination at these lower levels can be detected, this is in keeping with
the ALARA onilosoony of minimizing exposure to ionizing radiation.

In Table 2.9-1, some typical survey-t" e instruments for detecting surface
contamination are listed ar? representative detection limits are given for com-
parison with current residual contamination limits.

(Information about instru-
ments and techniques for the detection and measurement of surface contamination
is given in Appencix C.) For alpha-emitting radioisotopes, pure beta emitters
of moderate to high energy, and most beta-gamma emitters, current residual
contamination limits appear to have been set at about the limits of detection
of typical survey-type instruments. For low-energy beta emitters and for radio-
isotopes that decay by electron capture and emit only low-ene.gy gamma rays
and x-rays, it may be very difficult to measure surface cor.tamination at the
limits set by regulatory guidance. The ouestien of estebiishing residual
contamination limits that are meaningful in terms of detection capabilities of
commercially available survey instruments is currently receiving cetailed
investigation under an NRC contract with the Oak Ridge National Laboratory.

I 2.10 FACILITATION OF DECOMMISSIONING

Factors that would facilitate the decommissioning of non-fuel-cycle nuclear
facilities can be categorized as design considerations, cperating practices, and
researen needs.

Laboratory design cons 1cerations include the careful planning
of laboratory f acilities to minimize cifficult-to-decontam1nate situations and
the use of construaion materials tnat are easily decontaminatie. Operating
arececures snould be cesigned to maintain surface contamination at low levels

2-21
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APPENDIX C

7ETAILS V 1ECCf:MI53 DNING OF RFTERENCE E'*EE

his accendix crovides aetails to sucoort the descriotion of the decommis-sioning of sites presented in Chaoter 7
<

a th a contaminated underground waste line andTne reference sites include 1) a site
hold-up tank, 2) a site with a:antaminated ground surface, and

| 3) a tallings plie/ evaporation pond containingaranium and thor 1u
ofNUREG/CR-1754.tgresidues. The reference sites are descr1Dec in Section 7.3i

)
1

The decomnissioning alternatives for contaminated sites are 1) site stabi-
lization folicsed by long-tem care and 2) removal cf the contaminated materialto an approved snallow-land burial ground. !

Details of the technology and costs
fofthesetwoalternativesaregiveninanotherreoortonthetecnnologgIsafety, and costs of decennissioning a low-level jwaste burial ground.' For i:anvenience of reference, trief descriot1ons of seve

:ntions are given in Section G.1 of NUREG/CR-1754.t 'Jal site stabilization

The following key bases and assumptions are used for estinating manpowerreautrenents and costs:

1.
The deConmissioning of a site is performed by a contractor hired bythe owner / operator of the site. Separate contractors might be hired
for the site survey and for the actual decomnissioning operations. ,

|In sone instances, the owner / operator would perform nis own site !
survey.) The impact on deconcissioning costs of ut
tors is discussed in Section 0.1 of NUREG/CR-1754.t {izing contrac-

'

To determine t9e total t1me reaut red to decomm1ssion a radioactively
.

:entaminated site, an estinate is maae of the time recuired for effi-nent :erformance of tne work by a costulated work crew. ~his timeest1 rate is tb 'acreased by 50% to provide for preparation and set-20 tire, rest u - as, etc. (ancillary time).
1. All

radioactive wastes from the deconn1ssioning of contaminated sitesare snipped
by truck a distance of SUO kn to a shallow-land burialground.

.: . 'ransportation and waste disposal
coerations are subcontractedict1vities.

The manoower costs for the transoortation and disDosalaf radioactive material are included
itens. in the total costs of these

! :

'econni cioning includes the Dackfilling of a site fron wnich wastes
.

-3ve w etnumed and the restoration of the cecommissioned site by

" . . ' .
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gracing the site and/or planting grass or 'other appropriate vege-
- !

* * *

. .

tative cover. Costs of backfilling ana site restoration are inclucedin ene costs of decomissioning.. '|

6. .lf a site is to be released for unrestricted public use, tne final I

decommissioning activity is a site survey to verify that residual )
levels of raaicactivity are below unrestricted release limits. i

Costs iof this final radiation' survey are included in .the estimated costs ofdecommissioning.
,

7 All costs are in January 1988 dollars. !

For ease in evaluating time and manpower requirements for the decommis-
!,

sioning of sites, each decommissioning alternative is civided into a sequence
|

of tasks or steps. For the site stabilization alternative, the steps are: i

|
planning and preparation (including initial site survey)

*

!
moeilization/demoeilization !*

I

* site stabilization ;

1* revegetation.

tFor the removal alternative, the steps are: 1

*
,
'

t

planning and preparation (including initial site survey) -

*

mootlization/ demobilizatione s
'

* remove overourden
,

* texnume. and package c' ontaminated material
,'

!*
transport and dispose of contaminated material at a' shallow-land

!,Durial grouna
*
,

backfill and restore siteo

>

termination site survey. I
*

f

DETAILS OF DECOMMISSIONING A CONTAMINATED UNDERGROUND ORAIN LINE

,'

C.1 [
~,

Time and manpower requirements and total costs for tne exnumation and e'

disposal of a contaminated drain line, nold-up tant, !
sented in this se and soil are pre-. l

ofNOREG/CR-1754.gon. The reference sita is descr10ed in Section 7.3.1
Proceoures for decommissioning a drain line and !

nold-up tant are given in Section G.2.1 of tnat sante document, i
*
,

i

C.2
,

t

i

,
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Details of estimatea time and manoower recuirements for removing a
contaminatea dra1n line anc nold-up tanx are presentea in Taole C.1. The
rac1ological survey tnat prececes site cecommissioning is performea by awork crew consisting of a foreman ano two nealtn pnysics tecnnicians fromthe site owner's organization. A foreman ano an equipment operator arereoutrea dur'ng excavation of the trencn. Exhumation ano packaging of a20-m-long 0.1-m-di ameter drai n line, a 1.5-m-ai ameter, 2-m-ni gn cylin-drical sold-up tanx, and contaminated soil are performea Dy a crew that
includes a foreman, an equipment operator, a 01pefitter, and two tecn-nicians. A health pnysics tecnn1cian is present during excavation ano
exnumation operations to maxe radiolog1 cal meacurements. An equipment
operator and a tecnnician eacxfill and grace tne site after exnumationoperations are completed. The final site survey is performeo.by a foreman

-

and two nealth pnysics technicians.

Costs details for removing a contaminated drain line and hold-up tank
are presented in Table C.2. The total cost of decommissioning tne site is
estimated to be about 569,200. A contractor's fee is ing
total cost as descr1 Dea in Section 0.1 of NUREG/CR-1754.4 {yced in tne1 It is assumedthat soil samples are sent to a commerc1al laoorat

''" '"*''" 5- "*5t*management costs are based on a requirement for 7 m5'of plastic-lined
plywood boxes to contain the exnumea material and contaminated soil.

Onl i about 13% of the total decommissioning costs are due to disposal
cnarges, 4 th most of this due to disposal of the hold-up tank. Volumereduction of the nold-up tank via sectioning and supercompaction was not
analyzea beccuse of the lack of any significant savings potential.

I

Unit cos factors for the removal of a contaminated drain line andhold-up tank are given in Table C.3. The cost factors for manpower,
equipment, and materials are given in 5/m3 (rectangular volume occupied by
both the tank ano drain line comoinea). These unit cost factors are also

;

a function of the aeoth at whicn tne drain line is burted, hence the
-i t e rm. Ne soil analysis cost factor is given in 5/m (linear lengtn) of
tne crain line wnile tne, package, transporta cn, ano disposal cost
f actors are ggven in 5/m* of waste volume. L.e waste volume unit factor
is given in m of waste volume generated per rectangular volume of the
tank ano drain line comoined.

h

i
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IABLE C.I. Details of Estimated Time and Manpower Requirements for the
Removal of a Contaminated Drain Line and Hold-Up Tank

'
IA>r ker Man Devsline

I Egsipment IIeetth Physics total Iterpower Co s(serstor (Ders1 *I &apervisor(b) loreman Operator _ Craftsam
Technician _ iechnician ston-ders (S themsids) ,d)Ploming aruf 5 5 5 -- -- 4 -- 14 3.51

Preparation

Mobilisation/ 2 1 2 2 -- -- 2 T 2.1% )F~Demt6tiration !.

Em>ve therturden 1.5 0.15 1.5 1.5 -- 1.5 -- 5.25 1.42Eshune armi Package 3 1.5 3 3 3 3 6 19.5 5.01
Drain iit.e

ca i sh<sm araj Padage 2.$ 1.25 2,5 2.5 2.5 2.5 5 16.25 4.11
*
p Hold up Iant

84&fil!.nl 1 0.5
. Restore Sete +

1 ..
.

1 2.5 ' O.725'

f inal Site Survey 1 1 2 .. .. 4 .. gj
letals 17 13 16 10 - 5.5 15 14 71,5 13,31

(a) $0% ancillery time is included in estimate.
tb) therged half-time to project.
(c) Costs are in January 1988 dot ters.
(d) 251 contingercy riot ancitajed. Naber of cost figures stmei is for computationet accuracy only.

:
'
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TABLE C.2.
Cost Oetails for'tne Removal of a ContaminatedOra 1n Line ano Hold-up Tant

Cost Item Cost (5 thousanas)(a), , _

Manpower
18.31

Equipment
16.50

Materials. 2.82
Soil Analyses 6.40
Contractor's FeeID) 3.07
Waste Management

Packaging 0.70
'

Transportation 0.32
Disposal 7.32

Subtotal 55.44
25% Contingency 13.86>

Total 69.3

| (a) Costs are in January 1988 dollars. Number
.

of figures snown is for computational
accuracy only.

(0) Based on 8% of the sum of contractor's
charges for manpower, equipment, mate-
rials, and packaging.

i

C.5
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TABLE C.2.
Estimatec Unit Factors f or semovai of a Contaminatea

,

'

Drain Line ana Hold-Uo Tan < id I

_ _ Cost Item actorI3IUnit c

Manpower ($K/m3 of tank anc pipe) 3.23 - 0.29M
3Equipment ($K/m of tanx ana pipe) 2.90 + 0.26H
3Materials (5K/m of tank anc pipe) 0.50 * 0.0SH

Soil Analysis (5K/m of pipe lengtn) 0.32
3 3Waste Volume (m waste /m of tanx ana pipe) 1.40

Packaging ($K/m3 waste) 0.10
Transportation ($K/m3 waste) 0.05

3Disposal ($K/m waste) 1.05

(a) Costs are in January 1988 collars.
(b) H is tne deptn at wnicn the dr 1 line is Durted.

|
|

|
|
|

|

|
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OETAILS OF OECOMMISSIGNING A CONTA;i!NATED GROUND SURFACE

-

Tine and manoower reoutrements and total costs for the removal cf conta1sted soil fron a reference site' are evaluated
'

nt-
in thj section. The referencesite is described in Section 7.3.2 of NUREG/CR-1754.\ gI

It is assumed to be
was trucked to tne s1te from another location, cumoed on the site:entaminated with radioactive residue fron uranium crocessing operations that

:
'

'ill naterial. Orocedures for remo , and used as
in Section G.3.1 of NUREG/CR-1754.\ gng contan1nated grounn surface are given

_;

!

Details of estimated time and nanpower reouirenents for removing a con-taminated ground surface are presented in Table C.4
crew consisting of a foreman and Radiological surveys are

.

perforned by a work
nicians from the site owner's oqganization. three health onysics tech-
removal of approximately 1000 m of contaminatedThe contractor's workcrew for

soll includes a foreman, twoaouionent operators, and two laborers.
This crew 1s assisted by a healthpnysics tecnnician.

Backfilling and grading of the site (af ter soil removalooerations are completed) is accocolisned by a work
man, too eautpnent coerators, and a laborer. crew that includes a fore-

Cost details for renoving a contaminated ground surface are presented in.Table L.5.
$1,329,000. The total cost of decommission 11g the site is estimated te be about

initial and final site surveys.Approximately 7" of the total decommissioning cost is related to the
associated with the analysis of soil samples.iore than 70", of the cost of site surveys is

located with reasonable accuracy, visual insoection of the site permits cn area of contaminated soil to beif adeouate records exist, or if
soil sanples collected for analysis.it may be possible to reduce the nunoer of

For example, .if samples are collected

blocks used as a basis for the cost estimates of Table C.4, the number of soil' rom the centers of 20-m by 20-m survey blocks instead of from the 10-m by 10-m
samples and the cost of sample analyses would decrease by a factor of 4

.
"ost of the cost of soil removal (approximately 89% of total) is related*o tne packaging, transportation, and disposal of tne exnuned material.

aging costs could be substantially reduced if the soil were transported to' thePack-

snailow-land burial ground in plastic-lined duno trucks instead. of being pack-aged in plywood boxes.
Transportation Cnarges are not significantly affected

ny the type of venicle used to transoort' the soll, but are affected by the
:1 stance from the contaminated site to the burial ground. Disposal costs are
. significantly affected by alternative nodes of packaging or transport since
not

*5ese costs are directly proportional to tne volune of soll reoutring removal.
31soosal costs account for about 73". of the total decommissioning cost.

No savings througn volune reduction is poss1 ole since soll in not conoact1ble3r conoustible.

C.7
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Unit cost factors for tne removal of contaminated grouno surface are given
,

in Taole C.6. The cost f actors f or canpower. eouloment, materials ano soilanalysis are given in $/m' firea) of toe site. Tne cacKagirig, transoortation.
ano disposal cost factors.are given in 5/m' Of waste volume. IngwastevolumeJ
untt factor is given in m uf waste volume generated per area (m ) of the site.

C.3
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LABLE C,4.
Details of Estimated Time and Manpower Requirements for the
Removal of a Contaminated Ground Surface

.

Time
- UOrket MsnOg ___

coerstar (Dors)I*I 5 pervisor8DI Equipment health Fhysics Truck Totalforemen operator _ Technician
Driver Laborer Man-ders Marpower Cobts

.

Plannirq and 20 20 20 -- 30 -- -- 70 16.36-

*d3($ thouserstsiPreparat o,

' M4s t ir.t s m/ 2 1 2 4 . 4 13 3,n

.

Deactilization
\
,

inhere ani Package 12 6 12 24 12 -- 24 78 20.67
Ctsituemated Soit

n
* Backfill arst 3 1.5 3 6
*

Restcre site 8 3 21.5 5.86
isnal site survey J _ gj j --

13 -- -- A} 4.45totals 42 31 42 34 57 8 31 203 50.44.

-

to) 50% encillery t ame is incitahed see est!awtes.
(b) . Charged hat f * time to project.
(c) Costs are in Jaru.ty 1988 dot lars.
(d) 251 cmtirgency not inclused, Ntster of cost figures donni is f or. twymatational accuracy only.

'

i
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TABLE C.1. Cost Details 'er tre ?.enoval f Contaninatec
_

3rounc Surface

cost Iten Cost 'I thousanosi f3I
fianoower 53.44

Ecuipment 38.40

fiaterials 19.20

Soil Analyses 76.80

Contractor's Fee (b) 16.17

Waste ttanagement

Dackaging 94.14

Transportation 102.53

Disposal 1065.90

Subtotal 1463.58

25% Contingency 365.90

Total 1829.5

(a) Costs are in January 1988 dollars. 'Junber
of figures shown is for computational
accuracy only.

'b) Based on 8% of tne sum of contractor's
cnarges for manoower, ecuipment, cate-
rials, and packaging.

!
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TABLE C.6. Estimatea Unit,F ctors fcr Removal of Contaminated4
3rouna SurfacM 3'

. Cost Item Unit Factor
Manpower ($K/m2 of site) 0.005-

2Equipment (SK/m of site) 0304
Materials ($K/m2 of site) 0.002
Soil Analysis ($K/m2 of site) 0.008
'4aste Volume (m3 2waste /m site) 0.100

3Packaging ($K/m waste) 0.094
Transportation ($K/m3;

waste) 0.103
Otsposal ($K/m3 waste) 1.066

(a) Costs are in January 1988 dollars,

l

|
,
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~.2 Tr A:L5 0F DEC0!'"'"I:0NING ; ~t: LINGS DILE/EVAPO?ATION ?OND

Tine ano nanoower reaut renents anc total costs for ceconnissioning a tail-
mes 311e/ evaporation conc ty tne alternatives of !) stabilization or
21 renovai are evaluated 1" tnis section. Annual reautrements and costs of
long-tern care f ollowing stabilization are also evaluated.

Tne taili is described in Section 7.2.3 of
NUREG/CR-1754.7;g oile/ evaporation cond't is actually a settling pond that contains the residue'

from ore refinery operations in wnicn tin slag 1s processed for the recovery of
niobium and tantalum. The res1due from these operations contains 0.2 wt% V 038
and 0.5 wt". Tn03 The pond neasures 100 m long by,50 m wide by 5 m deep with a
2.5 to 1 slope on eacn side. It contains 16,400 n of glassy residue weighing

74.1 x 10 kg.

given in Section G.O.1 of NUREG/CR-1754.''}e/ pond by the two alternatives are
Procedures for deConn1ssioning tne p;

Jetails of est1nated t1re and nanoower reauirements for decomnissioning
tne clie/ conc are presented in Taole C.7. Cost details are presented in

Table C.A.

C.3.1 Site Stabilization Alternative

The asonalt for the nard cover over the tailings pile / evaporation pond is
delivered to the site in tanker trucks. It is then transferred to a self-
oropelled soil stabilizer for application to the surf ace of the pile /ponc. The

dasphalt is appliec at an assumed rate of 50 L/n . Two days are required to
complete this operation, wnich is performed by a work crew consisting of a
forenan, two equipnent operators, and two laborere.

,Tne soil used as oackfill over the hard Cover is nauled to the s1te in
IJ-n- duro trucks. Approx 1nately 5,600 n of soil is reouired. Af ter tr.e soll
s in olace, it is aced to tne specif1ec contours anc compacted witn a

3ller. :ix days are recuired to conolete tnis operation, wnicn is performed
af a work crew tnat includes a foreman, two eculonent operators, eignt truck
rivers, and two lacorers.

Af ter ne soll cove over the pile /Dond is compacted and contours are

establisned, the area 's planted witn grass. 'wo ecuipment operators and two
laborers perform this operation.

The total cost of site stabilization is estinated to be about $334,000.

* bout nalf of this cost is for tne asonalt and the soil used to establish the*

cover over the ta11ings oile.

~ e total annual cost of long-tern care is est1 rated to be acout $11,000.
"annower sts represent ainost 607, of this cost.

- ,,
-.6b
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tailings pile are given in Taole C.J. Unit cost factors for tne site stabilization ~ ano annual long-term care 'of3

All or tne r.ost
eautoment, materials, and soil analysis) are given in 5/m'; actors (manoower, -

tne tatitags pile. ' area ) .occupiec by.

.3.2 lemoval Alternattve
t

Iwo work Crews, working at coposite ends of the plie/ pond,
remove and package the res1due from the plie/cond.

~ach crew Includes three
are employed to

equipment operators and.three lacorers.
nealth pnysics technic'ian assists the crews.A foreman suoervises the worx, and a

;

!

3ulldozers ana front-ena loadersare used to break up the resteue and load4 it into 1.2-m oy 1.2-m by 2.4-m
(3.4-m ) plastic-linea plywood boxes for sniement to the snallow;1and burial i
ground.

residue and contaminated soil removec from the site.Approximately 5,700 boxes are reautreo for tne 19,000 m' of tailings
to four Doxes per flat-bed trailer.Snipments are weignt-t imitea, and are restrtctedThe boxes are snipped by
truck to the burial grouno.

decou.,1ssion ene site. Therefore, 1442 snipments must ca made to

After tne contaminated material is removea, soll is Drougnt from off-site i4

in 20-m -capacity scraper-naulers to fill tne hole.
The site is then gradedand seeded witn grass.

!,
>

Approximately 114 work cays (23 weeks) are required to remove tne contami i
nated mater 1al ana restore the site.

'

-

The total cost of tne removal option is estimated to be about $31 mil-lion. Most of this cost (approximately d1%) is associated witn the aisposal oftne exhumed material. The waste management cost could be recuced by aDout
51.6 million if the contaminated magerial was transportea to tne snallow-land ;

ourtal ground in plastic-linea 10-m -capacity dump trucks instead of beingpackageo in plywood boxes.
since sett in not compact 1ble or comoustible.No savings througn volume recuction is poss1 Die

Unit
:Jst factors for the removal of a tallings pile are given inTaole C.10. ine cost

analys:s are given in $/mfacgorsformanpower,equioment, materials, and soil

transportation, and disposal cost factors are given in 5/m(volume) of tne tailings pile. 3The packaging,t

The waste volume unit factor is given In m" of waste volure generated per m ofof waste volume.
tallings pile. d ;

!

.
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TABLE C.7. i

Details of Estimated Time and Manpower Requirements for Decommissioning ~ I
1

a Tallings Pile / Evaporation Pond -

Worser Man DevsIime
Ocera t ion (Dews)(s) Steer visor (b) Equipment Truck Nestth Physics

total Marpower CosForemen Operator Eriver _ Technician Laborer Secretary Man-days (S thouserufs)!$*d)site stabilitation tation
Pteming and Preperation 20 20 20 -- -- 10 -- 20 - 70 15.71mbil izeiDen bi t t re 2 1 2 4 -- -- 4 -- 11 3.11Piecesent of astheit 2 1 2 4 -- 2 4 -- 13 3.44

Leyer

Placement of Soit Cover 6 3 6 12 40 2 12nevegetation J 1 -- _{
75 19.20 -

-

-- -- 2 -- 5 Jd3totals 32 26 30 22 40 14 22 20 174 42.59
.

.t as irre Care tamuel
.

ye,,Lyts]
.

s oninis t r at ion 2 2 -- -- -- - - 2 4 OAsite Maintenerse 3 - 3 3 -- --
3 -- 9 1.60

!

n
E nv e r mnental Sur ve s t - 1

.

% i anc e
-- -- -- 2 -- -- 2 0.33 ~1''

Vegetat sun Managecent 4 -- 4 -- -- -- 8 -- 1g ,{.{2totals to 2 7 3 -- 2 11 2 27 5.19

semoval OctLon
iPtaming and Preparation 20 20 20 -- -- 10 -- 20 70 15.7t

1

M:biliae/Decebilire 4 2 4 24 -- -- 24
i

54 14.86Enhure and Package 90 45 90 540 -- 90 540 -- 1,305 349.16
.

--

Initings

Beck fill er.1 Restore 20 10 20 40 100 - 40 -- 210 54.96
site

Final $tte survey 5 3 5 -- -- 10 -- -- 18 3.19lot al s 139 80 139 SO4 100 110 604 20 1,65 7 438.45

(a) 50% ancillar y tire e s inc ttalas in est enuto.
(b) Charged half-time to project.
(c) Costs are in January 1988 dollers. Nirter of cost f igur es shew)
(d) 25% cmtingercy not e nc t uled. is for computational accurety only.
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TA8LE C.3.
Cost Details for Decomissioning a Tailings Pile / Evaporation Pona

Cost (5 thousanas)(a )_

Site ,
Long-ferm Care diteCost Item Stabili7at90n (Annual Costs) RemovalManpower 42.9 5.2

Equipment 438.5
36.7 1.6 163.6Materials 160.4 0.8 127.0Soi1 Analyses 7.9 1.6

Contractor's Fee (D) 11.1
19.2

201.5
--

Waste Management

Packaging --

1,790.2--

Transportation
--

1,998.6--

Disposal
--

20,269.9--

Subtotal 267.1 9.1 25,000.4
25% Contingency 66.8 2.3 6,250.1
Total 334 11 31,250

(a) Costs are in January 1988 dollars.
Number of figures snown isfor computational accuracy only.

(b)
Basea on 8% of the sum of contractor's charges for manpower,
equipment, materials, and packaging.

TABLE C.9.
Estimated Unit Factors for Site Stabilization and
Long-Term Care of a Tailings Pile / Evaporation Pona!d)

Long-Term CareCost Item Site Stabilization (Annual Costs)
2Manpower ($K/m of pona) 0.0086

2 0.0010
Equipment ($K/m of pona) 0.0073
Materials ($K/m2

0.0003
of pona) 0.0321

Soil Analysis (3X/m2 0.0002
of pona) 0.0016 0.0003

(a) Costs are in January 1988 dollars.

C.15
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TABLE C.10. Estimated Unit r

actors f or Remov.11 af a TailingsJile/ Evaporation Ponc'd

Cost Item dit Factor'

Manpower (5K/m3 of pile) 0.0267,

Eauloment (SK/m' of aile) 0.0100
Materials (5K/m3 of pile) 0.0077

,

5011 Analysis ($K/m' of pile) 0.0007
Waste Volume (m3 3waste /m of oile) 1.1585

,

Packaging (SK/m' of waste) 0.0942
Transportation (5K/m3 of waste) 0.1052

3J1sposal (SK/m of waste) 1.0668

(a) Costs are in January 1933 dolIars.

2.16
.
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* * :' (FOR LFMS USE).

F- : INFORMATION FROM LTS-
BETWEEN. .

:
: LICENSE FEE MANAGEMENT BRANCHr ARM = PROGRAM CODE: 03214

AND : STATUS CODE: 0
. REGIONAL LI*ENSING SECTIONS- : FEE CATEGORY: 3B

: EXP. DATE: 19990831
: FEE COMMENTS: ALWAYS
: DECOM FIN ASSUR REQD: Y
::: : ::: :::::: ::: :::::::: : ::::: :: :::: ::

LICENSE FEE TRANSMITTAL g7qqy

- A. - REGIO N /
4

d b ''. 1. AP P LIC AT ION ATTACHED _.

jdff(IfAPPLICA1T/ LICENSEE: SMH (US) INC.
* * ' I I" *R E C EIV E3 OATE: 940202

DOCKET NO: 3012704 ,

CONTROL No.: 119261 M
[ "-LICENSE NO. : 37-03572-06

'jfg,ACTION TYPE: AMENOMENT j, j

2. FEE ATTACHED
AMOUNT: _________

CHECK N3.: _______ _

3. COMMENTS

SIGNED _________________....____
D AT E _____________________..__

8. LICENS E F EE M ANAGEMENT BRANCH (CHECK WHEN MIL E STONE 03 IS ENTER ED /__/ )<

1. FEE C ATEGORY AND AMOUNT: ____________ _____________ . ___________

-2. CORRECT FEE PhID. APPLIC ATION M AY BE PROCESSED FOR:
AMENDME1T _________ ____

RENEWAL ______________

' LICENSE __________.___

3. OTHER ______________________..._________

.__________.______________________

SIGNED _________________________________

D AT E ____..___________________________
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* MILESTONE 941024,

MAIL CONTROL NO: 119261 DOCKET NO: 03012704 LICENSE NO: 37-03572-06__

NAMES SMH (US) INC. ACTION TYPE: 4

NON-FEE:
MILESTONE MILESTONE TICKLER

MILESTONE DATE MILESTONE REVIEWER DATE DATE I

________; >________ _________ ________________ _________

01 340202 10 PO 940222 0
02 940204 13 K2 940805 0
03 940210 19 Q5 941020 941124
07 940217 20 QS 941020 0

__
21 K2 941020 0

__
22 K2 941020 0

_ _ _

000 000
|

l

i

^T for Attention, Home to Switch n Capture Off a Local '

|
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