e —

NEW BRUNSWICK

Looking Forward through the Past: Status
of the United States Nuclear Safeguards
Reference Material Program at
New Brunswick Laboratory

S ———

November 24, 2010 The Future of Reference Materials - Science andvatian 1



NEw amiRswisk Status of the U.S. CRM Program

o . # 5 UWHE

1 i %#

&) (o

1 1 1 +

November 24, 2010 The Future of Reference Materials - Science andJvatian 2



Status of the U.S. CRM Program

& L A { =0
2 / '
$234312355& '
m 6" $23551" & e " # 0
¢ 1% ,( 1 #> " o
%" $,%,%& ' ' '
& | 7488 9 !
& 49 6 o
. 8- IS &
= 28
= 9" 1 *™
=_= 22 [} < 1I| 1

November 24, 2010

The Future of Reference Materi@lgence and Innovation



8 # -

# !&I 1 1 n 1

== !$ mn 1 m

== ! 1 1 1 n 1

=_= ! ( 1 ( rn . n 1 ] n '
=_= (% (& n n ?

" /" 23A8
November 24, 2010 The Future of Reference Materials - Science andJvatian 4



NEw amiRswisk Status of the U.S. CRM Program

November 24, 2010 The Future of Reference Materials - Science andJvatian 5



|
($ %) 0
* ||+ mn 1 # "

Field Methods

November 24, 2010 The Future of Reference Materials - Science andvatnon 6



Status of the U.S. CRM Program

l $OB & 0B 2291/ $ & 1!
oo oot
3"
- " &
m 2344 "
& #(
mni $ " &
! 1
$ll 1 m n &

0B 29A1/ ' 'l
November 24, 2010 The Future of Reference Materials - Science andJvatian 7



NEW BRURawick Status of the U.S. CRM Program

10 Year CRM Sales/Units Sold Trend ($) ESales ($)
@ Units

$800,000 - - 800
$700,000 - 700
$600,000 - 600

$500,000 -

$400,000 -
$300,000 -
$200,000 ~
$100,000 - I I I
$0 . . . . . . . . . .

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Fiscal Year

500 «

400

Sales ($)

300

November 24, 2010 The Future of Reference Materials - Science andJvatian 8



Status of the U.S. CRM Program

0B - 988819828

November 24, 2010 The Future of Reference Materials - Science andvaiian 9



Status of the U.S. CRM Program

0B 1 988819828

November 24, 2010 The Future of Reference Materials - Science andvaiian 10



Status of the U.S. CRM Program

/ >

/ >
28:1/ / " % 1" > $88@C & @8
2841/ / ' % 1" > $882C & @8
28@1/ / ' 0 1! > $8882C & @8
28A1/ / ? 1Y > $2C)& @8
2851/ / ? 111" > $82C)& @8
2871/ / ? 111" > $88@C)& @8
2831/ / ? 111" > $882C)& @8
2281/ / ? 111" > $8882C)& @8

November 24, 2010 The Future of Reference Materi@sence and Innovation 11



Status of the U.S. CRM Program

) % 6" OB
_-_

" B % $882@C &

4 / 0 % $827C :%7& 288
@ / 0 % $822C :%7& 288
491/ $214¢ / 1 > 4>288

@29 4C -&

_-_

AA $2158 # %> )% 999 # . 5>9@
29: $2156 # $ &%> %727# 6" 5>9@
294 $215 # $ &%> %794# 6" 5>9@

November 24, 2010 The Future of Reference Materi@sence and Innovation 12



Status of the U.S. CRM Program

/| -6

0B

-__

2221/

2291/ /

22:1 /[ -6 "
22@ /
29@1/ [ -6 "
2931/ /[ -6 "
24@ /
24@1 /

24A / -6
243 / -6
3A3 / -6

November 24, 2010

19:: 1"
$3343C 19:&

$ '& '$83335@ -&

> $4@C 19:@&

$™ & '$833355 -&

$# &%> %9$77C D4AC 19:@&
%> %7 $8745 -D8592C 19:@&

$ &/ I
$28 -&
.1 [ 1" $28 -&
" I 1.#
$98C @:C 3:.C 19:@&
%07 | I 0
$3:C 19:@&

I "
$8 C 85C 23C 93C 4@C 19:@&

The Future of Reference Materi@sence and Innovation

8 88@

4
2588
5@
@ 4
2@
89

89
9:8
8@ 22@ 9
4
988

13



Status of the U.S. CRM Program

0B 3A3
"

November 24, 2010

6 " ! ,

The Future of Reference Materi@lgence and Innovation

14



Status of the U.S. CRM Program

0B 3A3 6 " ! |
"
& #01 B 1252D !1!'B 13A3D 0B
3A3
= P 6!) BO1
6B BO16" 6/#/ # #IB |
P
e o> "1
o .
! 6B
6

November 24, 2010

The Future of Reference Materi@lgence and Innovation

15



Status of the U.S. CRM Program

6 11 OB 1 _ #

8889 "1:%7 889C

g88@1/ 6 " $" &1:%7 8 @C 28
828 6 $# &6 " 1:%7 2C @
82@ 6 " $# &6 " 1:%7 2@C 28
8981/ 6 $# &6 " 1:%7 98C 28
8:81/ 6 $# &6 " 1:%7 :8C 28
84@ 6 " $# &6 " 1:%7 4@C @
288 6 " $# &6 " 1:%7 28C 28
2@8 6 $# &6 " 1:%7 2@C 28

November 24, 2010 The Future of Reference Materi@sence and Innovation 16



Status of the U.S. CRM Program

6 " 0B .#
T —— e—

" 1:%7 98C
‘@8 6 " $# &6 " 1:%7 :@C 28
@88 6 " $# &6 " 1:%7 @8C 28
A:8 6 " $# &6 " 1:%7 AC 2
5@8 6 " $# &6 " 1:%7 5@C 28
788 6 " $# &6 " 1:%7 78C 28
7@8 6 " $# &6 " 1:%7 7@C 28
388 6 " $# &6 " 1:%7 38C 28
3:8 6 " $# &6 " 1:%7 3:.C @
358 6 " $# &6 " 1:%7 35C 28

November 24, 2010 The Future of Reference Materi@sence and Innovation 17



Status of the U.S. CRM Program

| 0B

23@3
mo(tt

P IB 343 " ' S >

/

= IB 343 $23A9& B 343
$2359&

2 IB 343 $23A4& B 343
$235@& , e

= 1B 343 $23A5& IB 343 o "t o
$2379&

Nov,%n%gszﬁﬂsig}_\% & The Fuﬁgeﬁf@eference Materials - Science andvation 18



Status of the U.S. CRM Program

29A1/ | -6 "
297 6 "
2:8 / -6 "
2:2 /[ -6 "
2:A 6 "
2:5 6 "
2:7 6 "

November 24, 2010

' %> %9 $7553C D 75C 19:3&

$333AC - 'D34C 19:3&

' 9:3+9496 " 2+2 >

$8 333:5 19:3- 1949& #* '/ I"
1949 1"

$333@C 1949&

1944 1t $3573@C 1944&
' 6 " I' ) 29C 1

- 6 " I' ) 27C 1

v 6 " !' ) /C 1948

The Future of Reference Materi@sence and Innovation

8 882

8 882

8 882
0@8
0@8
90@8

19



Status of the U.S. CRM Program

O/#E6 066!

O ( 0’ #> 233A
¢ 0 #H> $0/ #E& ' * ! '
1 1 D (

¢ 0O/#E 6 OB "1 ? B
2 oH# > 1@@ % o ( 488
2o, " 2
= 1948 AC
@ 0/#E166 1 0B
BH# > 9 % 9
@, " A
m 1948 29C

November 24, 2010 The Future of Reference Materi@lgence and Innovation 20



Status of the U.S. CRM Program

%II I!

6 ' 9884 %#l

6 [} n

m SF" ' G&

|

%ol "o 1 ( $988@
98878& (

F' " G x 0887

| " 1

1 9883
F* " GD"
" F* ' G "ot 1" 0828
' "E G
monm 9822

November 24, 2010 The Future of Reference Materials - Science andvaiian 21 of 17



Status of the U.S. CRM Program

1 1 B

88% reduction in Plutonium

Plutonium Inventory Reduction

Grams

November 24, 2010 The Future of Reference Materials - Science andvaiian 22 of 17



Status of the U.S. CRM Program

. ]
: <
o B ('$ 4/ :2&
m=0™ (- '
8 &
B (
o " $ 9828 9822&
= 288C ™ ( ( 29
o ' 9822
9822
H ; I
/ "1
H " "
$&
H,; "

November 24, 2010 The Future of Reference Materials - Science andvaiian 23



Fe
-

Y
wr

Status of the U.S. CRM Program

1 %II IB

23@3

/ 23A8=

v Lt S
( 0°
#H>
233A
/" , .
o<
! 6 /

Tt 9822

November 24, 2010 The Future of Reference Materials - Science andvaiian

24



Status of the U.S. CRM Program

> | 6 ($,6&
/ 0 )
$ /0)&
516 9887 |
e
('C ( > 9@
0)y (" ((
Can .
o
< 16 /0)
(' ("

November 24, 2010

The Future of Reference Materi@lgence and Innovation

25



Fe
-

L
wr

Status of the U.S. CRM Program

November 24, 2010

B# 0% "# N
1
( 1#0 / 0 # %
1
B#l/#'B O # ' 6

The Future of Reference Materi@lgence and Innovation

26



Status of the U.S. CRM Program

OB 1
5 OB 2291 $ $ & '/ 6 " ! &
> OB 22@1/$ $" & '/ 6 "ol &
> OB 22A1/ $# " 3:C# &
%4 """
> K129 /
* OB 88891/ % 6 " ! 89C # &
> OB 88@1 $ 6 " ! 8 @C # &
5 OB 8281/ % 6 " | 2C# &
*» OB 251 $ ) Y &
6 "0 > $19: 194 1 9@ 19:A 1

9:7& (> 242

November 24, 2010 The Future of Reference Materials - Science andJvatian 27



Status of the U.S. CRM Program

OB

& 0B 2991/%" %> |/ 6 " | &
‘ OB OB 29A1/

Bl 281288 B
¢ 0B 22A1/$" 6 " ! & 2
¢ 0B 2:51/ %" 6 " ! & 2
¢ 0B 2:71/ %' 6 " | & 2
© 0B 2481249 %" 6 " I" & 1948 1949 1944
¢ 0B 24: %' YoM & 1949- 194 4
¢ 0B 244 $' )™/ " & 1948- 194 O- 1944

= 0

' 6" ! o>

T T

. /] "

> D 1"D :8 2:

November 24, 2010 The Future of Reference Materials - Science andJvatian 28



Status of the U.S. CRM Program

OB 1%

¢ > %> $UEL! $
S G
0B AA$) %> 6" | &
= ')19:9 99 "
¥ -" $"19:A "19:5&

/ -" $/1942 [/194:.&
0 non T

A
L4

PTY  TY
w W wr

November 24, 2010 The Future of Reference Materials - Science andvaiian

29



Status of the U.S. CRM Program

0 I # 5 UHE'
o
(
! Y%o#
o v 1$ 1 ( -0
/ &
0 B ' $0B &
¢ " "t 9822 F "G
¢ ,'6 /0) ' (" "
* 1
& ) .

November 24, 2010 The Future of Reference Materi@lgence and Innovation 30



Status of the U.S. CRM Program

0 ' 6B K @8 / (

@ /I ( K " '

1 1 6 i
11 6B 11

November 24, 2010 The Future of Reference Materi@lgence and Innovation 31



