Final Status Survey Report CS-HP-PN-009
for NIST Boulder Campus — Building 1 Affected Rooms REV. 0

9.16 DETAILED RESULTS FOR SURVEY UNIT 016

Room 2120 Upper Walls & Ceiling in Low Ceiling Area
(Class 1 Interior Area)
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Survey Package Worksheet for
NIST Boulder SU016

Package Identification No.: SU16F/SU16S Prepared by: Paul C. Ely

Location: Room 2120 Upper Walls & Ceiling in Low
Ceiling Area (Class 1 Interior Area)

Area Classification: Class 1 Signature: % (/é 7 %
7

Area Description

Date Prepared: 4/6/2009

The survey area includes all wall areas above 2 meters and the ceiling in the Low Ceiling Area.

Historical Information

On June 9, 2008, researchers ruptured a glass vial of 0.25 grams of mixed plutonium isotopes in the form of PuSO,-
4H,0 resulting in the contamination of laboratory rooms 2124, 2124A, 2120, 2120A and 2007 in Building 1 on the
NIST campus in Boulder, Colorado. Room 2124 is the room where the glass vial ruptured and is the room that was
the most contaminated. This room is a Class 2 area because it had activity in excess of the release limit of 696
dpm/100 cm” (44 cpm/100 cm®). The isotopes of concern are Pu-238, Pu-239, Pu-240, Pu-241, Pu-242 and Am-241.

The low ceiling area of SU015 was changed from Class 2 to Class 1 after a contaminated wall smear was obtained
during the final status survey from near where ductwork was removed from the Room 2120 vent hood.

General Survey Instructions

1. Use gas proportional detector model numbers 43-68, or equivalent detector as approved by the ES PM for alpha
surface activity surveys. The total instrument efficiency should use the following factors:
® g, 2minstrument efficiency from calibration papers. If a 47 efficiency is reported, calculate the 27t
efficiency as follows using a 5% alpha Back Scatter factor (BS). €i = 2*em \ (1 + BS)
e g, the alpha surface efficiency is 25%.
® g the fraction of radionuclides detected in the survey, 52% for the NIST-Boulder broken vial material.
® &, the total alpha efficiency =¢; * ¢, * ¢;

2. Perform surface scans at a scan speed of 1 probe width per four seconds or less for the 43-68. Any locations that

exceed 35 cpm alpha must be marked with a felt tip pen or equivalent and the extent of the elevated area recorded.
® 100% scan of walls and ceiling for alpha contamination.
® Complete a FSS Grid Scan Record to document scan data.

3. Perform direct alpha surface activity measurements at each measurement location provided on survey map(s).

4. Collect a removable surface activity sample over an area of 100 cm? in size at each measurement location provided
on survey maps. Removable activity results are for information only and the same limits apply as for fixed
contamination as a 10% smear activity removal factor is incorporated into the smear counting results. Notify the
Project Manager if alpha smear results exceed 696 dpm/100 cm’.

5. [Irregular structure and fixed equipment flat surfaces are surveyed as above, curved surfaces are scanned using 43-
68 probes (126 cm?) with additional smear samples obtained and documented on a Judgmental basis with at least
one sample per two (2) square meters of irregular surface area.
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ATTACHMENT 14 - SURVEY DOWNLOAD DATA SHEET

Download Station #: 1
Serial # Verification:

Model 2350-1 ]

Detector:

Print Name:

Survey Techniglan(s):

Print Namc:‘\ho‘/ﬁ @lﬂw'\n User IDVMB IS 3

User ID

nBm R0 (ow Cei

Download Techniclan: Print Name: Sean McChesney Slgnatum:/ﬂi~ %/r /@_ Date: :,/[74’1
4 \

Download File #: 2 S/g/

Problems: (See Comments)

Instrument Serial #(s): Model 2350-1: aA5359

Signature:

Date:

ling

oot Measurements

Slgnature:dajégélﬁdﬁh/ Date: ~<=-01..

Survey Unit Descriptio a i g%g%g; Walls 1029 S
(Example: Survey Package + description \.e. . Building 43, Area 09, Room 100, Floor - Grid Locations A1 through A7)
instrument Calibration Due Date: ﬂ‘glOQ Detector Calibration Due Date: 7/ l s/ 04
Type Of Survey: [(JTerm Survey [ Characterization ] Information Only
Other (explain): F S3
Pre & Post Use Info
Type of Detector Serial Detector Detector Source Mean
Measurement Number Model Number Efficiency BKG Value Pre Post File#
File#
RS

[(JAphaa 43-37

[IBeta B H 43-68B

iAiphaa (19 44ys H 43-68A 0-0473

(O Gammay u 44-2 N/A N/A

(] Aiphaa ﬂ 43-93

Local Area Background Measurements

MEAN Value in cpm |

8 Beta |1 2 l 3 I 4 “ 5 6
ampra f1 3 Lz -l Ia( ,l4 Ls 6 4.0
COMMENTS:
Page S-£301 REVO  PAGE 48 OF 53




@ Duratek l

M2350-1 Downioad ALPHA Report

Station 1 00000188 | Survey Description :Rm 2120 Low ceiling and Upper walls, Direct measur

Survey Reason : Termination

User ID : VMB6153 Technician Name : Vicky Baldwin

Instrument Model : 2350-1 Instrument S/N : 95359 Instrument Cal. Due : 9/3/09
Detector Model 1 43-68A Detector S/N : 119445 Detector Cal. Due : 7/15/09
Masurement Type : ALPHA Detector Type : 01200 : 126 cm2 Gas Proportional Detector, Alpha Window
[Detector Area 126 Efficiency : 0.0473 | Survey Date : 4/6/09

Vicky Baldwin U . H-lo-09

Print Name ) Signature Date
Print Name Signature Date
Comments: . 4
ot Dwget Wasoements
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Duratek Alpha Survey Report

Download File Name: 00000188

Package Surface Sample Counts Time Count Material Grid Location Bkgd Net
ID(LI) (L2) # (sec) Type Type ID(L7) #(L§) DPM/100cm?2
(L5) (L6)
2772727 277727 0 18.0 600 PRABK B9999 2772727 1 0 30
227222 272222 1 5,313.0 60 PRSC1 B9999  zzz777 2 0 89,147
e we 3 a0 e PRelRR TR0 -
SU16F wo2 4 5.0 60 FLDCT B0005 B 2 4 17
SU16F wWo2 5 14.0 60 FLDCT B000S A 3 4 168
SU16F Wo2 6 5.0 60 FLDCT B0005 B 4 4 17
T suleF wos 7 80 60 FLDCT BOOO5S A 5 4 67
SU16F W03 8 3.0 60 FLDCT B0005 B 6 4 -17
SU16F wo3 9 4.0 60 FLDCT B0005 A 7 4 0
SU16F wo3 10 3.0 60 FLDCT B0005 B 8 4 -17
SU16F wo3 1 3.0 80 FLDCT B0O005 A 9 4 -17
SU16F Wo3 12 5.0 60 FLDCT B0005 B 10 4 17
SU16F W03 13 5.0 60 FLDCT B00OS A 11 4 17
SU16F wo3 14 40 60 FLDCT B000S B 12 4 0
SU16F Wo3 15 5.0 60 FLDCT B0005 A 13 4 17
SU16F Wo3 16 5.0 60 FLDCT B000S B 14 a4 17
SU16F Wwo3 17 20 60 FLDCT B0005 A 15 4 -34
SU16F W03 18 40 60 FLDCT B0005 B 16 4 0
T SUteF wos 19 40 60 FLDCT BOOOS A 17 4 0
SU16F Wo4 20 3.0 60 FLDCT B000S B 18 4 -17
SU16F Wo4 21 4.0 60 FLDCT B0005 A 19 4 0
SU16F wWo4 22 4.0 60 FLDCT B0O00S B 20 4 0
SU16F Cco1 23 4.0 80 FLDBK B0010 A 2 4 0
SU16F Co1 24 7.0 60 FLDCT B0010 A 21 4 50
SU16F Cco1 25 7.0 60 FLDCT B0010 B 22 4 50
SU16F Co1 26 5.0 60 FLDCT B0010 A 23 4 17
SU16F Co1 27 4.0 60 FLDCT B0010 B 24 4 0
Su16F co1 28 7.0 60 FLDCT  B0010 B 25 4 50
SU16F Co1 29 5.0 60 FLDCT B0010 B 26 @ 17
SU16F Co1 30 3.0 80 FLDCT B0O10 A 27 4 -17
SU16F Cco1 31 3.0 60 FLDCT 80010 B 28 4 -17
SU18F co1 32 3.0 60 FLDCT B0010 A 29 4 -17
SU16F Ccot 33 20 60 FLDCT B0O10 B 30 4 -34
SU16F Co1 34 6.0 60 FLDCT B0010 A 31 4 34
SU16F co1 35 8.0 60 FLDCT B0010 B 32 4 67
SU16F Co1 38 5.0 60 FLDBK B0010 B 3 4 17
27277 27777 37 37.0 600 PTABK Bog9s  zzzzz 1 0 62
Alpha Flag 50 -
Alpha Max Flag 100
Tuesday, April 07, 2009 Page % of )/{
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Package Surface Sample Counts Time Count Material  Grid  Location Bkgd Net

ID(LI) (L2) # (sec) Type Type ID(L7) #(L8) DPM/100cm2
(LS) (L6)
227277 227277 38 5,383.0 60 PRSC1 B9999 227222 2 0 90,322
Alpha Flag 50 -
Alpha Max Flag 100

Tuesday, April 07, 2009 Page H of ! !
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ATTACHMENT 14 - SURVEY DOWNLOAD DATA SHEET

2 z K
Download Techniclan: Print Name: Sean McChesney SIQnatutezé,i/%égQ Date: M?

Download Station#: ____1 Download File #. / g 5

Serial # Verification: Model 2350-1 ] Detector: ! ] Prc Problems: (See Comments)

Survey Technician(s): ) ﬁ

Print Name:_O[von mﬁhfﬁm\{ User 1D SI N0 Y Signature: W& pate:1 = CL..
Print Name: User ID Signature: Date:

Instrument Serial #(s): Model 2350-1: _ 9§25

Survey Unit Description:_SU0 |l 5 Searm ol bppen W ld ord ol i 120
(Example: Survey Package + description i.:\D16, Building 43, Area 09, Room 100, “Floor - Grid Locations A1 through A7)

instrument Calibration Due Date: \i _|4-05  Detector Calibration Due Date: - (0-069

Type Of Survey. ﬁlerm Survey —&%harf&e_nz‘aﬁen [J Information Only

Other (explain): F% @ ce_ N 8 -0Qq
Pre & Post Use Info
Type of Detector Serial Detector Detector Source Mean
Measurement Number Model Number Efficiency BKG Value Pre Post File#
File#

[JAlphaa “ 43-37

CIBeta B n 43-688

GAphaa § DIS|S0 H 43-68A O3B/

CJGammay H 44-2 N/A N/A

[J Alpha a ﬂ 43-93
Local Area Background Measurements MEAN Value incpm |

B Beta 1 H 2 3 4 u 5 6 -

- = e ™
a_Alpha 1‘[&23[22\ 3 4 ] s 6 “RY
' ~
COMMENTS:
Page 11 of 23
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@ Duratek I

M2350-1 Download ALPHA Report

Station 1 00000185

| Survey Description :Scan of upper walls and ceiling in room 2120

Survey Reason : Termination

User ID : SXM1098

Technician Name : Sharon McChesney

Instrument Model : 2350-1 Instrument S/N : 98625 Instrument Cal. Due : 11/4/09
Detector Mode! 1 43-68A Detector S/N : 075150 Detector Cal. Due : 8/10/09
Measurement Type : ALPHA Detector Type : 01200 : 126 cm2 Gas Proportional Detector, Alpha Window
Betector Area 1126 Efficiency : 0.0386 ] Survey Date : 4/6/09

Sharon McChesney

Print Name

Pririmame o

- k-0

Signagre é 6

Signature

Comments:

Sign-Off

Lons Bre

Page 12 of 23
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Duratek Alpha Survey Report

Download File Name: 00000185

Package Surface Sample Counts Time Count Material Grid Location Bkgd Net
ID(LI) (L2) # (sec) Type Type ID(L7) #(LS) DPM/100cm2
(L)  (Lo)
Z7777 272777 0 28.0 600 PRABK 77777 z72777 1 0 58
272772 277727 1 52340 60 PRSC1 27777 7722727 2 0 107,616
Su16s wo2 2 3.0 60 FLDBK B000S 27777 1 3 [¢]
SuU16S Wo2 3 20 60 FLDBK BOOOS 77777 2 3 -21
Su16s wo2 4 40 60 FLDBK B0005 27772 3 3 21
77777 Z7777 5 35.0 600 PTABK Bg9gg 72777 1 0 72
77777 27777 6 5,485.0 80 PTSC1  B9999 77777 1 o 12,777
Alpha Flag 50 -
Alpha Max Flag w BT
Tuesday, April 07, 2009 Page ? of 3
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NIST BOULDER FSS GRID RECORD

Survey Package: 5-—{ 0k S Room /Surface: D\ | Wallek Cotl
Instrument Model No: ~ Instrument Serial No: R\ &
Detector Model No: TREAN Detector Serial No: &[S
Detector Area (cm?)  |A (, Detector Total @ Eff:  , D2% |,
Technician Name Mm;mm%
GRID MAX READING (cpm) INITIALS DATE

Al 2D M 3-6-08
A A0 SYMC

A3 |5 SYIC
A4 ) SYme |
AS /3 SYINC |

LY AD SYMC
A7 2D SUNC

AR =) SAINC

AS 15 SYIC

A 2D ¢

Al 3 SN

- 1O SIMC

AR IS SY c

Ay ) SN \
Als 2D S W

B Jo \5 SIRC

B 2.0 ST

B/ J O RN
B3 |0 S

By |5 SY e \L
IS 3.0 SYMC

- .
FSS ENGINEER REVEIW _PELIH  pare 1/5/07
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COMPASS Report
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ueE)“}
BUILDING SURFACE SURVEY PLAN

Survey Plan Summary

Page 1 of 3

Site Name: NIST Boulder Campus

Planner(s): p ely

Survey Unit Name: Room 2120 Low Ceiling Area Upper Walls & Ceiling
Comments: Portion of 2120 Upper Wall Changed to Class 1 Area

Statistical Design Details

Area (m?2): 32 Classification: 1

Selected Test: Sign Estimated Sigma (cpm/100 cm?3): 2.7
DCGL (cpm/100 cm?): 44 Sample Size (N): 14
LBGR (cpm/100 cm?): 36 Estimated Conc. (cpm/100 cm?2); 1.8
Alpha: 0.050 Estimated Power: 1.0
Beta: 0.050 Post-EMC Sample Size (N): 14

Prospective Power Curve

—_

Power (Probability SU Passes)
© o2 o900 oo o0

— | S T ] = h M =~ o0 [iu]

-I-III-I-I-III-I-I--II-l
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Net Activity (cpm)
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COMPASS Report Page 2 of 3

Gross Activity Efficiency Data

Instrument Description: Ludlum 43-68 Gas Flow Proportional

Physical Detector Area (cm?): 126

DCGLw (dpm/100 cm3): 696

Total Efficiency: 0.05

DCGLw (cpm/100 cm?): 44

Contaminant HTDC? Energy® Fract® Inst. Eff. Surf. Eff. Total Eff.

Am-241 No N/A 0.10 0.36 0.25 0.01
Pu-238 No N/A 0.01 0.36 0.25 0.00
Pu-239 No N/A 0.31 0.36 0.25 0.03
Pu-240 No N/A 0.10 0.36 0.25 0.01
Pu-241 Yes 5.23 0.48 0.00 0.00 0.00

@Hard-to-detect contaminant bAverage beta energy (keV) [N/A indicates alpha emission] C€Activity fraction

Gross Activity Mean and Sigma Data

Count Time (min): 1
Sign Test Sigma (cpm/100 cm?): 2.7

Data/Material

Mean (cpm/100 cm?)

Std. Dev. (cpm/100 cm?)

MDC (dpm/100 cm?)

SuU 1.8 2.7 147
Elevated Measurement Comparison (EMC) for Gross Activity
Scanning Instrumentation Description: Ludlum 43-68 Gas Flow Proportional
Background (cpm/100 cm?): 2.0
Total Scanning Efficiency: 0.04
True Positive Proportion: 0.95
False Positive Proportion: 0.6
Index of Sensitivity (d'): 1.38
Observation Interval (sec): 1.0
Surveyor Efficiency: 0.50
Area Factor Table Interpolation Method: Linear
Statistical Design Hot Spot Design
N: 14 Actual Scan MDC*: 534
Bounded Area (m2): 2.3 Area Factor: N/A
Area Factor: 5.3 Bounded Area (m2): N/A
DCGLw*: 358 Post-EMC N: 14
Scan MDC Required*: 1,912
Contaminant Energy? Fract® Inst. Eff. Surf. Eff. Total Eff.
Am-241 N/A 0.10 0.20 0.25 0.01
Pu-238 N/A 0.01 0.20 0.25 0.00
Pu-239 N/A 0.31 0.20 0.25 0.02
Pu-240 N/A 0.10 0.20 0.25 0.01

aAverage beta energy (keV) [N/A indicates alpha emission] bActivity fraction

Contaminant DCGLw* Area Factor Scan MDC Req'd*
Am-241 358 5.3 1,912
Pu-238 407 5.4 2,177
Pu-239 370 5.3 1,972
Pu-240 370 Page 1 of 23 5.3 1,976
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* dpm/100 cm?

Report Created 04/06/2009 1055 (COMPASS v1.1.0)
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Survey Unit 016
Class 1
Upper Walls & Ceiling in Low Ceiling Area of Room 2120

X (Max): 51.6 feet 15.7 meters Estimated dimension
Y (Max): 6.6 feet 2.0 meters Estimated dimension
A (Area): 338 ft? 31 m®  Area of Survey area
Actual Survey Area: 212 ft? 19.7 m?
Required Survey Points: 14 38%  Percent void area
N (Points): 30 Estimated Minimum Points
1172
L = [ A_} Spacing for a square grid

N

L= 1.0 meters (distance between measurement points)

X (Origin): 12.4  initially generated random number
Y (Origin): 0.2 initially generated random number

Page 23 of 23
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