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1. Please state whether any modifications will be made to the Analyzer-5 and Analyzer-6 devices in
order to use the Eckert & Ziegler Isotope Product source model Cf2.N02.

No modifications will be made to the Analyzer-5 and Analyzer-6 devices in order to use the Eckert &
Ziegler Isotope Product source model Cf2.NO2.

2. Please confirm that the Cf2.N02 sources will not exceed the maximum activity of 50 ug (26.8 mCi) of
Cf-252 that is currently stated in the device registration certificate.

The Cf2.N02 sources will not exceed the maximum nominal activity of 50 ug (26.8 mCi) that is
currently stated in the device registration certificate. However, the manufacturer states that there
is the potential for a +15% actual activity tolerance. Therefore, the actual source activity could be as
high as 57.5 ug, or 30.8 mCi and still be sold as a 50 ug source. Typically, there would be a 2-3
month delay between manufacture and installation, so the source would be decayed to
approximately 54 ug, but we will proceed under the assumption that the source could arrive and be
installed at the maximum 57.5 ug activity level.

For this case and all situations where the actual source activity might be larger than the nominal
activity of the source, we are submitting a new set of radiation profiles showing the radiation levels
around the gauge based on a maximum activity level of 57.5 ug. We have prepared these radiation
patterns for the Analyzer-5, Analyzer-6, and the storage drum.

3. Please discuss whether there are any changes to the radiation profiles (external radiation levels) for
the Analyzer-5 and Analyzer-6 device models, based on the Cf2.NO2 source model. Also, if the
source is expected to contain a maximum activity of 57.5 ug of Cf-252 at any time, please provide
the radiation profiles.

There should not be any changes to the radiation profiles based on the use of the Cf2.NO2 source
model versus the originally licensed sources. The source will be installed into the same source
holder and source rod as the original sources and will have a similar radiation profile. The only
significant difference would be the intensity of the dose profiles due to higher or lower actual
source activities.

The following radiation profiles represent the maximum radiation levels around the Analyzer using a
nominal 50 ug Cf-252 source that has a +15% tolerance, or an actual activity of 57.5 ug. The
radiation measurements can be found in the attachments.

Analyzer-5

Empty Belt, Manual Source Drive, Tunnel Extensions, Beam ON & Beam OFF
Loaded Belt, Manual Source Drive, Tunnel Extensions, Beam ON & Beam OFF
Empty Belt, Manual Source Drive, No Tunnel Extensions, Beam ON & Beam OFF
Loaded Belt, Manual Source Drive, No Tunnel Extensions, Beam ON & Beam OFF
Empty Belt, Auto Source Drive, Tunnel Extensions, Beam ON & Beam OFF

Empty Belt, Auto Source Drive, Inside Tunnel Extensions at the Idlers, Beam OFF

"m0 o0 T

Pg1



Scan Technologies, Inc.
License 1299-1

NR-0716-D-110-S

s - g i~ G s I S| A i - i

Analyzer-5
-7 T ~ . 3 -~ i ~ .
!/ x‘lﬂo cm = = tooem—" N\
| 51.8 uSv \
Detector Housing —_—— |
I -~ - I
30 cm 30 cm i 30 cm
| 4 \ |
| NA N | Rl 117.3uSv |
: I
| ! |
| Secm I | Scm | | |/—5 cm |
N ) : : |/_ il : 141.5 uSv :
(I \
I l\ =i / \ Loy J = l\ = ; / |
| i g N o s ~ = I
[ - == Source Housing - |
| Source OFF Condition Source ON Condition |
\ (Shutter Closed) (Shutter Open) /
\ == = Vi
~ 2 7 ~ P #
S o Empty Belt T et
- Manual Source Drive -
Tunnel Extensions 1356101 ppt
032304
Analyzer-5 e o -
S
- = g “~
- 100 cm — \
20.7 uSv \
Detector Housing PR
P fier W
30 cm V4 = \ 30 cm
I { 74.8 uSv

\ =¢
= \ 7
~, — — -
Source Housing -

1

|

|

| Scm
I/TZS.S usv
!

| |
| |
| |
| |

\

—— — — —

Source OFF Condition
(Shutter Closed)

Source ON Condition

(Shutter Open) /
= == /
s \\ s
—~~ Loaded Belt ~ ____,-"
Manual Source Drive @ ~— —————= -
Tunnel Extensions 1556-101ppt

032304

Pg 2




Scan Technologies, Inc.
License 1299-1

NR-0716-D-110-S

Analyzer-5

Detector Housing PR
- —
~
30 cm V4 \. = \

/ | |
i |
| e
l L
& == / -/ % =l
~ ST N 4 ~/L g
- = Source Housing -

Source OFF Condition Source ON Condition
\ (Shutter Closed) (Shutter Open)

\ = =

N PE \
~ _ -7 Loaded Belt ™
Manual Source Drive
No Tunnel Extensions

- S i~ G s I S| A i - i

S~

lf - 233.5 uSv \
Detector Housing _ |
I e . I
| 30 cm 30cm g \\ 0om
3 = 885.5 uSv
| NA N ey L)
| LI :/ :
| | LI |
T I ' S ' 15146 uS
NA I L |-~ 115146usSv |
| [ [
| (- B = :
[ S - s e “ - A\' ra N\ ~L P v I
[ - == Source Housing - |
| Source OFF Condition Source ON Condition |
\ (Shutter Closed) (Shutter Open) /
\ —— ps
~ 2 ya ~ S //
Se _ -7 Empty Belt ~o _ -7
=== - Manual Source Drive ~  —— T T~ ~ -
No Tunnel Extensions 1556-101 ppt
032304
- —T T BEREN

1556-101 ppt
032304

Pg 3




Scan Technologies, Inc.
License 1299-1

NR-0716-D-110-S

Z
Analyzer-5
- = T " = - - g &
~ AN
!/ x‘lﬂom = = 100 em N
[ 21.9 uSv 48.3 uSv \
J— Detector Housing —_—— |
| -~ ~ -~ i |
| 30 cm ra \ /,—-—— 30 cm rd = \ 30 cm |
| 71.3uSv \: 7 1 I"_:_ I : Ir N ': |/117.3 usv |
| I , I
b I - o | : s10cm | 3em : : ! : R :
| 1254usy TN | T |/_ /Tse.g uSv
| N i !
I < S — } \ e \ — } I
I ~ - 7 ~ - # S - # |
[ - == Source Housing - |
| Source OFF Condition Source ON Condition |
\ (Shutter Closed) (Shutter Open) /
\ = ps
b /s N //
""'...____‘ _~“ EmptyBelt o ot
e a Auto Source Drive et =
Tunnel Extensions 1556-101 ppt
032304
Analyzer-5
] ]
&% \\ A
. &
LY
i g
LN C /R
I S —
107.0 uSv 50.6 uSv 28.8 uSv
| |
Empty Belt
Auto Source Drive
At Idlers
Beam OFF

Pg4




Scan Technologies, Inc.
License 1299-1 NR-0716-D-110-S

Analyzer-6

a. Empty Belt, Manual Source Drive, Tunnel Extensions, Beam ON & Beam OFF
Loaded Belt, Manual Source Drive, Tunnel Extensions, Beam ON & Beam OFF
Empty Belt, Manual Source Drive, No Tunnel Extensions, Beam ON & Beam OFF
Loaded Belt, Manual Source Drive, No Tunnel Extensions, Beam ON & Beam OFF
Empty Belt, Auto Source Drive, Tunnel Extensions, Beam ON & Beam OFF
Empty Belt, Auto Source Drive, Inside Tunnel Extensions at the Idlers, Beam OFF
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7. Radiation Dose Rates

An On Belt Analyser-5 radiation survey was conducted from 17" March to 24"
March 2005. Instruments used were:

A. Neutron Meter: Model 12-4 neutron dose meter
S/IN 192476
Manufactured by Ludlum Measurements Inc.
Sweetwater Texas USA
Calibrated by Ludlum to ANSI/NCSL Z540-1-1994 and
ANSI N323-1978 standard on 27™ February 2005

B. Gamma Meter. Model 9 ionisation chamber gamma dose meter
S/N 183526
Manufactured by Ludlum Measurements Inc.
Sweetwater Texas USA
Calibrated by Ludlum to ANSI/NCSL Z540-1-1994 and
ANSI N323-1978 standard on 27™ February 2005

At the time of the On Belt Analyser-5 survey, the Californium sources that were
used had a total activity of 1.02 GBg (51.7 micrograms).

At the time of the Source Storage drum survey in May 2002, different
Californium sources were used and had a total activity of 1.4 GBq (71.4
micrograms).

All measured dose rates have been scaled for a 57.5ug Californium source.
Dose Rate Measurements External to the Analyser
Dose rates were measured on all accessible surfaces of the analyser.

Gamma measurements were made at distances of 5cm, 30cm and 100cm from
the surface of the analyser.

The neutron dosemeter consists of a neutron counter tube inside a polyethylene
sphere 230 mm in diameter. The 5cm neutron measurements were made with
the sphere in contact the surface of the analyser. Measurements were also
made with the centre of the sphere at 30cm and 100cm from the surface of the
analyser.

MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 9 of 55
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The following measurements were taken:
1. On Belt Analyser-5, Belt empty.

2. On Belt Analyser-5, Belt loaded with a typical 200mm depth of crushed
material.

3. Source storage drum

This is the condition of the source storage drum when source rod is
stored in the central tube of the drum. The outer rod is unscrewed and
stored inside the analyser’s electronics cabinet.

NOTE: The reference points illustrated on the drawings indicate the point where
the measurements are made at the surface of the analyser. Measurements are
made at 5cm, 30cm and 100cm adjacent to and on a level plane from that
reference point.

MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 10 of 55
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AT

H1 H2 H3

AZ H4 H5 He

AS H7 H8 HO

FRONT
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 2.3 6.9 9.2 2.3 5.8 8.1 1.2 4.6 4.6
A2 4.6 6.9 104 2.3 4.6 6.9 2.3 35 5.8
A3 2.3 4.6 6.9 2.3 4.6 6.9 2.3 4.6 6.9
H1 104 26.5 36.8 9.2 12.7 21.9 2.3 3.5 5.8
H2 8.1 10.4 18.4 5.8 104 16.1 2.3 4.6 6.9
H3 5.8 9.2 15 4.6 8.1 12.7 1.2 35 4.6
H4 115 12.7 24.2 8.1 8.1 16.1 35 4.6 8.1
H5 6.9 4.6 115 5.8 6.9 12.7 2.3 4.6 6.9
H6 5.8 4.6 104 4.6 5.8 104 2.3 3.5 5.8
H7 8.1 104 18.4 5.8 8.1 13.8 4.6 5.8 104
H8 8.1 9.2 17.3 5.8 5.8 11.5 4.6 4.6 9.2
H9 5.8 6.9 12.7 4.6 4.6 9.2 35 4.6 8.1
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 3.5 35 5.8 2.3 2.3 4.6 1.2 2.3 35
A2 4.6 2.3 6.9 4.6 3.5 6.9 1.2 2.3 35
A3 3.5 2.3 5.8 2.3 2.3 4.6 1.2 2.3 35
H1 8.1 9.2 17.3 35 5.8 9.2 1.2 3.5 4.6
H2 35 4.6 8.1 2.3 5.8 8.1 1.2 3.5 4.6
H3 35 35 6.9 2.3 4.6 6.9 1.2 2.3 35
H4 115 9.2 20.7 4.6 6.9 11.5 1.2 4.6 5.8
H5 5.8 2.3 8.1 35 5.8 9.2 1.2 4.6 5.8
H6 4.6 2.3 6.9 35 4.6 8.1 1.2 2.3 35
H7 9.2 9.2 18.4 35 4.6 8.1 1.2 2.3 35
H8 6.9 5.8 12.7 35 3.5 6.9 1.2 2.3 35
H9 4.6 35 8.1 2.3 3.5 5.8 1.2 2.3 35
MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 11 of 55
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B4 6.9 8.1 15 8.1 104 18.4 5.8 9.2 15
B8 4.6 12.7 17.3 6.9 4.6 115 5.8 4.6 104
B12 4.6 9.2 13.8 8.1 9.2 17.3 5.8 6.9 12.7
X 18.4 123.1 | 1415 17.3 82.8 100.1 11.5 40.3 51.8
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B4 5.8 5.8 115 5.8 8.1 13.8 2.3 17.3 19.6
B8 6.9 8.1 15 4.6 9.2 13.8 2.3 20.7 23
B12 3.5 6.9 10.4 2.3 8.1 10.4 1.2 9.2 10.4
X 11.5 26.5 38 12.7 18.4 31.1 2.3 5.8 8.1
MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 12 of 55
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1l 5.8 8.1 13.8 8.1 10.4 18.4 5.8 9.2 15
C5 4.6 11.5 16.1 6.9 4.6 11.5 5.8 4.6 10.4
C9 4.6 8.1 12.7 8.1 9.2 17.3 5.8 6.9 12.7
Y 17.3 118.5 | 135.7 16.1 84 100.1 12.7 38 50.6
BEAM ON Loaded belt radiation dose rates in pSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1 5.8 6.9 12.7 8.1 10.4 18.4 5.8 8.1 13.8
C5 4.6 11.5 16.1 6.9 4.6 11.5 5.8 5.8 11.5
C9 4.6 8.1 12.7 8.1 9.2 17.3 5.8 6.9 12.7
Y 12.7 24.2 36.8 11.5 20.7 32.2 2.3 5.8 8.1
MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 13 of 55
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D1 D2 D3

D4 D& Do

D/ D8 D9

REAR
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 2.3 8.1 115 35 8.1 104 2.3 4.6 6.9
D2 3.5 9.2 115 35 10.4 12.7 2.3 35 5.8
D3 2.3 9.2 115 35 8.1 10.4 2.3 6.9 8.1
D4 5.8 104 16.1 4.6 104 13.8 2.3 4.6 6.9
D5 8.1 15 21.9 4.6 9.2 13.8 2.3 5.8 8.1
D6 5.8 11.5 16.1 35 6.9 104 2.3 5.8 8.1
D7 2.3 4.6 5.8 2.3 4.6 5.8 2.3 4.6 5.8
D8 2.3 35 5.8 35 4.6 8.1 2.3 35 4.6
D9 2.3 35 4.6 2.3 4.6 6.9 2.3 3.5 5.8
BEAM ON Loaded belt radiation dose rates in pSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 6.9 5.8 115 6.9 3.5 10.4 2.3 35 5.8
D2 8.1 6.9 15 8.1 4.6 12.7 35 35 6.9
D3 6.9 6.9 13.8 6.9 4.6 11.5 2.3 3.5 5.8
D4 115 8.1 19.6 8.1 5.8 13.8 35 2.3 5.8
D5 13.8 104 24.2 9.2 4.6 12.7 4.6 35 8.1
D6 12.7 11.5 24.2 9.2 4.6 13.8 35 2.3 5.8
D7 6.9 35 104 6.9 2.3 9.2 35 1.2 4.6
D8 8.1 35 115 6.9 2.3 9.2 35 1.2 4.6
D9 5.8 4.6 104 5.8 35 9.2 2.3 2.3 4.6
MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 14 of 55
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 10.4 75.9 86.3 9.2 94.3 103.5 3.5 40.3 43.7
E2 23 1139 | 136.9 115 105.8 | 117.3 5.8 35.7 41.4
E3 10.4 74.8 85.1 9.2 96.6 105.8 4.6 42.6 46
E4 9.2 51.8 61 8.1 52.9 61 4.6 27.6 32.2
E5 9.2 75.9 85.1 5.8 51.8 57.5 4.6 16.1 20.7
E6 9.2 50.6 59.8 9.2 55.2 64.4 4.6 25.3 29.9
E7 9.2 74.8 84 8.1 98.9 107 4.6 43.7 47.2
ES8 24.2 112.7 | 136.9 115 103.5 115 5.8 334 39.1
E9 10.4 75.9 86.3 10.4 97.8 108.1 35 44.9 48.3
E10 2.3 6.9 9.2 1.2 3.5 4.6 2.3 6.9 9.2
E1l1 2.3 8.1 104 2.3 6.9 9.2 2.3 9.2 11.5
E12 2.3 8.1 104 1.2 3.5 4.6 2.3 8.1 10.4
G1 4.6 8.1 12.7 2.3 8.1 104 2.3 12.7 15
G2 4.6 13.8 18.4 3.5 9.2 12.7 2.3 6.9 9.2
G3 4.6 10.4 15 3.5 6.9 104 1.2 4.6 5.8
G4 12.7 23 35.7 5.8 23 28.8 2.3 25.3 27.6
G5 115 28.8 40.3 8.1 17.3 25.3 35 13.8 17.3
G6 5.8 104 16.1 4.6 13.8 18.4 1.2 104 115
G7 5.8 8.1 13.8 2.3 9.2 115 2.3 115 13.8
G8 5.8 12.7 18.4 3.5 115 15 1.2 6.9 8.1
G9 3.5 10.4 13.8 35 5.8 9.2 2.3 4.6 6.9
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BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 12.7 26.5 39.1 9.2 27.6 36.8 35 115 15
E2 13.8 29.9 43.7 11.5 32.2 43.7 3.5 11.5 15
E3 12.7 25.3 38 9.2 27.6 36.8 3.5 104 13.8
E4 12.7 15 26.5 9.2 23 32.2 35 115 15
E5 8.1 24.2 32.2 6.9 184 25.3 35 9.2 12.7
E6 115 13.8 25.3 9.2 25.3 345 35 104 13.8
E7 13.8 25.3 39.1 9.2 26.5 35.7 3.5 104 12.7
E8 15 31.1 46 10.4 31.1 41.4 3.5 104 12.7
E9 12.7 26.5 39.1 9.2 27.6 36.8 35 104 13.8
E10 2.3 2.3 4.6 2.3 1.2 35 2.3 0 2.3
E11l 2.3 2.3 4.6 2.3 1.2 2.3 2.3 0 2.3
E12 2.3 2.3 4.6 2.3 1.2 3.5 2.3 0 2.3
Gl 5.8 35 9.2 3.5 4.6 8.1 1.2 2.3 3.5
G2 35 2.3 5.8 35 35 6.9 35 3.5 6.9
G3 35 2.3 5.8 2.3 2.3 4.6 2.3 3.5 5.8
G4 104 6.9 17.3 3.5 6.9 10.4 2.3 5.8 8.1
G5 8.1 4.6 12.7 5.8 5.8 11.5 2.3 3.5 5.8
G6 3.5 35 6.9 35 5.8 9.2 2.3 3.5 5.8
G7 5.8 2.3 8.1 35 35 6.9 1.2 1.2 2.3
G8 35 1.2 4.6 2.3 35 5.8 2.3 3.5 5.8
G9 2.3 2.3 4.6 2.3 3.5 5.8 2.3 2.3 4.6
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

F1F2 F3

F4 F5  F6

F7 F8 FO
BOTTOM

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 35 104 13.8 5.8 104 16.1 5.8 12.7 18.4
F2 8.1 10.4 18.4 8.1 16.1 24.2 4.6 115 16.1
F3 4.6 104 15 4.6 9.2 13.8 4.6 12.7 17.3
F4 19.6 39.1 58.7 16.1 32.2 48.3 6.9 13.8 20.7
F5 41.4 87.4 128.8 25.3 48.3 73.6 6.9 15 21.9
F6 20.7 40.3 61 15 29.9 44.9 5.8 13.8 19.6
F7 35 9.2 12.7 5.8 9.2 15 5.8 13.8 19.6
F8 9.2 104 19.6 6.9 16.1 23 4.6 10.4 15
F9 4.6 9.2 13.8 5.8 9.2 15 4.6 13.8 18.4

BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 35 9.2 12.7 6.9 9.2 16.1 5.8 13.8 19.6
F2 9.2 11.5 20.7 8.1 13.8 21.9 3.5 11.5 15
F3 4.6 11.5 16.1 4.6 8.1 12.7 4.6 11.5 16.1
F4 18.4 345 52.9 16.1 28.8 44.9 6.9 115 18.4
F5 36.8 92 128.8 23 51.8 74.8 8.1 115 19.6
F6 18.4 41.4 59.8 17.3 28.8 46 6.9 13.8 20.7
F7 35 8.1 115 5.8 6.9 12.7 4.6 11.5 16.1
F8 8.1 11.5 19.6 6.9 16.1 23 4.6 9.2 13.8
F9 4.6 9.2 13.8 6.9 9.2 16.1 35 13.8 17.3
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Source Storage Drum Front

A

Source Storage Drum Top

’__

C E
D
Source storage drum radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
A 38 28.8 67.9 21.9 16.1 38 104 115 21.9
B 362.3 370.3 | 732.6 93.2 177.1 | 270.3 28.8 38 66.7
C 322 322 644 107 201.3 | 308.2 27.6 41.4 69
D 322 354.2 | 676.2 100.1 209.3 | 309.4 26.5 44.9 71.3
E 322 2415 | 563.5 104.7 1449 | 249.6 23 44.9 67.9
F 322 289.8 | 611.8 112.7 193.2 | 305.9 28.8 36.8 65.6
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Appendix F Radiation Survey Without Tunnel Extensions

NOTE: Radiation levels for the Front, Top, Rear and Bottom surfaces are

unchanged when the tunnel extensions are removed.

] ]
B1 B2 B3| B4
B/ B8
BY 510 B11B12
[] []
LEFT SIDE

BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm

Gamma Neutron Total Gamma Neutron | Total Gamma Neutron | Total
B1 18.4 243.8 262.2 28.8 334.7 | 3634 9.2 154.1 163.3
B2 20.7 886.7 907.4 63.3 822.3 | 885.5 15 218.5 | 233.5
B3 16.1 188.6 204.7 32.2 355.4 | 387.6 10.4 144.9 154.1
B4 6.9 8.1 15 17.3 121.9 | 139.2 9.2 128.8 | 136.9
B5 28.8 262.2 291 32.2 211.6 | 243.8 6.9 64.4 71.3
B6 97.8 1416.8 | 1514.6 63.3 608.4 | 671.6 12.7 79.4 92
B7 28.8 300.2 328.9 32.2 240.4 | 272.6 6.9 65.6 72.5
B8 4.6 12.7 17.3 12.7 90.9 103.5 6.9 55.2 62.1
B9 104 44.9 55.2 13.8 52.9 66.7 8.1 40.3 47.2
B10 42.6 121.9 164.5 24.2 159.9 184 104 56.4 66.7
B11l 104 56.4 66.7 13.8 81.7 95.5 8.1 38 46
B12 4.6 9.2 13.8 8.1 35.7 43.7 6.9 31.1 36.8

BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 18.4 97.8 116.2 21.9 92 113.9 9.2 35.7 44.9
B2 69 185.2 | 254.2 36.8 1449 | 181.7 11.5 44.9 56.4
B3 20.7 95.5 115 23 94.3 117.3 8.1 34.5 42.6
B4 35 15 17.3 2.3 28.8 31.1 1.2 31.1 32.2
B5 46 127.7 | 173.7 28.8 134.6 | 163.3 9.2 26.5 35.7
B6 N/A N/A N/A 345 202.4 | 236.9 11.5 27.6 39.1
B7 48.3 127.7 176 26.5 127.7 | 154.1 9.2 25.3 34.5
B8 6.9 8.1 15 4.6 13.8 18.4 2.3 29.9 32.2
B9 19.6 25.3 44.9 18.4 26.5 44.9 8.1 18.4 26.5
B10 41.4 32.2 73.6 25.3 43.7 69 9.2 20.7 29.9
B11l 21.9 26.5 47.2 17.3 26.5 43.7 8.1 17.3 25.3
B12 35 6.9 10.4 2.3 12.7 15 1.2 15 16.1
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C9

C10 C11 C12
[ ] L
RIGHT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1l 5.8 8.1 13.8 16.1 126.5 | 142.6 9.2 121.9 | 1311
Cc2 13.8 177.1 | 190.9 34.5 358.8 | 393.3 10.4 151.8 | 162.2
C3 20.7 908.5 | 929.2 59.8 816.5 | 876.3 13.8 213.9 | 227.7
C4 17.3 232.3 | 249.6 32.2 346.2 | 378.4 8.1 154.1 | 162.2
C5 4.6 11.5 16.1 115 96.6 108.1 6.9 49.5 56.4
C6 25.3 312.8 | 338.1 34.5 247.3 | 281.8 6.9 71.3 78.2
Cc7 92 1403 1495 63.3 595.7 659 11.5 74.8 86.3
C8 32.2 253 285.2 29.9 204.7 | 234.6 6.9 59.8 66.7
C9 4.6 8.1 12.7 8.1 32.2 40.3 6.9 36.8 43.7
C10 9.2 59.8 69 13.8 86.3 100.1 8.1 334 41.4
Ci11 43.7 117.3 161 20.7 140.3 161 10.4 51.8 62.1
C12 104 48.3 58.7 11.5 50.6 62.1 8.1 36.8 44.9

BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1 2.3 16.1 18.4 2.3 27.6 29.9 1.2 28.8 29.9
Cc2 23 89.7 112.7 20.7 98.9 119.6 6.9 36.8 43.7
C3 63.3 178.3 | 241.5 34.5 151.8 | 186.3 10.4 48.3 58.7
C4 20.7 103.5 | 124.2 20.7 89.7 110.4 9.2 32.2 41.4
C5 6.9 9.2 16.1 4.6 11.5 16.1 2.3 32.2 345
C6 46 135.7 | 181.7 25.3 120.8 | 146.1 9.2 21.9 31.1
Cc7 N/A N/A N/A 345 201.3 | 235.8 11.5 25.3 36.8
C8 44.9 134.6 | 1794 29.9 128.8 | 158.7 9.2 27.6 36.8
C9 3.5 5.8 9.2 2.3 13.8 16.1 1.2 13.8 15
C10 19.6 27.6 47.2 17.3 27.6 44.9 8.1 18.4 26.5
Ci11 39.1 32.2 71.3 23 46 69 9.2 24.2 334
C12 18.4 26.5 44.9 19.6 23 42.6 9.2 17.3 26.5
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Appendix G Radiation Survey With Automatic Source Drive Option

AT
H1 HZ H3
[
AZ H4 H5 He
AS H7 H8 H9
FRONT
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 2.3 6.9 9.2 2.3 5.8 8.1 1.2 4.6 4.6
A2 4.6 6.9 104 2.3 4.6 6.9 2.3 35 5.8
A3 2.3 4.6 6.9 2.3 4.6 6.9 2.3 4.6 6.9
H1 104 26.5 36.8 9.2 12.7 21.9 2.3 3.5 5.8
H2 8.1 10.4 18.4 5.8 104 16.1 2.3 4.6 6.9
H3 5.8 9.2 15 4.6 8.1 12.7 1.2 35 4.6
H4 11.5 12.7 24.2 8.1 8.1 16.1 35 4.6 8.1
H5 6.9 4.6 115 5.8 6.9 12.7 2.3 4.6 6.9
H6 5.8 4.6 104 4.6 5.8 104 2.3 3.5 5.8
H7 8.1 104 18.4 5.8 8.1 13.8 4.6 5.8 104
H8 8.1 9.2 17.3 5.8 5.8 11.5 4.6 4.6 9.2
H9 5.8 6.9 12.7 4.6 4.6 9.2 35 4.6 8.1
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 0 0 0 0 0 0 0 1.2 1.2
A2 1.2 0 1.2 0 0 0 0 1.2 1.2
A3 0 0 0 0 0 0 0 0 0
H1 1.2 1.2 2.3 0 0 0 0 35 35
H2 2.3 1.2 35 0 0 0 0 2.3 2.3
H3 1.2 0 1.2 0 2.3 2.3 0 1.2 1.2
H4 0 1.2 1.2 0 0 0 0 0 0
H5 0 1.2 1.2 0 0 0 0 0 0
H6 0 0 0 0 1.2 1.2 0 0 0
H7 0 0 0 0 1.2 1.2 0 1.2 1.2
H8 0 0 0 0 0 0 0 1.2 1.2
H9 0 0 0 0 1.2 1.2 0 1.2 1.2
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I O

B13 |80 B2 53| B4

B14 |BH \ B6 / 57| B8

B15 (B9 B10 Bi1B12

[ ] [ 1
LEFT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 27.6 95.5 123.1 19.6 61 80.5 10.4 31.1 41.4
B2 33.4 104.7 138 23 85.1 108.1 11.5 31.1 42.6
B3 25.3 84 109.3 18.4 51.8 70.2 104 26.5 36.8
B4 6.9 8.1 15 8.1 104 18.4 5.8 9.2 15
B5 25.3 66.7 92 18.4 46 64.4 10.4 23 334
B6 33.4 63.3 96.6 23 52.9 75.9 10.4 21.9 32.2
B7 27.6 48.3 75.9 18.4 36.8 55.2 10.4 27.6 38
B8 4.6 12.7 17.3 6.9 4.6 115 5.8 4.6 104
B9 18.4 38 56.4 15 36.8 51.8 8.1 26.5 345
B10 20.7 47.2 67.9 15 40.3 55.2 8.1 345 42.6
B11 18.4 38 56.4 12.7 25.3 38 4.6 27.6 32.2
B12 4.6 9.2 13.8 8.1 9.2 17.3 5.8 6.9 12.7
B13 38 9.2 47.2 36.8 9.2 46 35 6.9 104
B14 25.3 5.8 31.1 21.9 4.6 26.5 35 5.8 9.2
B15 9.2 2.3 115 8.1 2.3 10.4 3.5 35 6.9
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 35 2.3 5.8 2.3 2.3 4.6 1.2 1.2 2.3
B2 3.5 2.3 5.8 2.3 1.2 35 1.2 1.2 2.3
B3 4.6 2.3 6.9 2.3 2.3 4.6 0 1.2 1.2
B4 0 0 0 1.2 0 1.2 1.2 0 1.2
B5 3.5 2.3 35 35 1.2 4.6 2.3 2.3 4.6
B6 2.3 35 35 2.3 2.3 4.6 1.2 1.2 2.3
B7 2.3 2.3 2.3 2.3 1.2 35 1.2 1.2 2.3
B8 1.2 0 1.2 2.3 0 2.3 1.2 0 1.2
B9 4.6 2.3 6.9 35 1.2 4.6 2.3 1.2 35
B10 3.5 2.3 5.8 35 2.3 5.8 2.3 2.3 4.6
B11 1.2 1.2 2.3 2.3 2.3 4.6 1.2 1.2 2.3
B12 0 0 0 1.2 1.2 2.3 0 0 0
B13 2.3 2.3 4.6 2.3 2.3 4.6 1.2 1.2 2.3
B14 115 6.9 18.4 6.9 1.2 8.1 2.3 1.2 35
B15 25.3 6.9 32.2 11.5 2.3 13.8 2.3 0 2.3
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] j ]

CTIcz C3 d4]| c13

C5[Ce \ C7 / ¢yl C14

C9|cno C11 cha C15

[] [
RIGHT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1 5.8 8.1 13.8 8.1 104 18.4 5.8 9.2 15
Cc2 25.3 84 109.3 18.4 51.8 70.2 104 26.5 36.8
C3 33.4 104.7 138 23 85.1 108.1 11.5 31.1 42.6
C4 27.6 95.5 123.1 19.6 61 80.5 10.4 31.1 41.4
C5 4.6 11.5 16.1 6.9 4.6 115 5.8 4.6 10.4
C6 27.6 48.3 75.9 18.4 36.8 55.2 104 27.6 38
Cc7 33.4 63.3 96.6 23 52.9 75.9 104 21.9 32.2
C8 25.3 66.7 92 18.4 46 64.4 10.4 23 334
C9 4.6 8.1 12.7 8.1 9.2 17.3 5.8 6.9 12.7
C10 18.4 38 56.4 12.7 25.3 38 4.6 27.6 32.2
Cl1 20.7 47.2 67.9 15 40.3 55.2 8.1 345 42.6
Ci12 18.4 38 56.4 15 36.8 51.8 8.1 26.5 345
C13 38 9.2 47.2 36.8 9.2 46 35 6.9 10.4
Cil4 25.3 5.8 31.1 21.9 4.6 26.5 35 5.8 9.2
C15 9.2 2.3 115 8.1 2.3 10.4 3.5 35 6.9
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1 0 0 0 1.2 0 1.2 1.2 0 1.2
Cc2 4.6 2.3 6.9 2.3 2.3 4.6 0 1.2 1.2
C3 35 2.3 5.8 2.3 1.2 35 1.2 1.2 2.3
C4 35 2.3 5.8 2.3 2.3 4.6 1.2 1.2 2.3
C5 1.2 0 1.2 2.3 0 2.3 1.2 0 1.2
C6 2.3 2.3 2.3 2.3 1.2 35 1.2 1.2 2.3
C7 2.3 35 35 2.3 2.3 4.6 1.2 1.2 2.3
C8 35 2.3 35 35 1.2 4.6 2.3 2.3 4.6
C9 0 0 0 1.2 1.2 2.3 0 0 0
C10 1.2 1.2 2.3 2.3 2.3 4.6 1.2 1.2 2.3
Ci11 35 2.3 5.8 35 2.3 5.8 2.3 2.3 4.6
Ci12 4.6 2.3 6.9 35 1.2 4.6 2.3 1.2 35
C13 2.3 2.3 4.6 2.3 2.3 4.6 1.2 1.2 2.3
Cil4 115 6.9 18.4 6.9 1.2 8.1 2.3 1.2 35
Ci15 25.3 6.9 32.2 11.5 2.3 13.8 2.3 0 2.3
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D1

D2 D3

D4 D5 D6 | |4

D7 D8 D9 |17

BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

REAR (EXTRA SHIELDING BLOCK)

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 1.2 2.3 35 1.2 4.6 5.8 0 2.3 2.3
D2 1.2 1.2 2.3 1.2 2.3 35 0 3.5 35
D3 1.2 1.2 2.3 1.2 2.3 35 0 4.6 4.6
D4 1.2 0 1.2 2.3 1.2 3.5 0 2.3 2.3
D5 1.2 2.3 3.5 1.2 1.2 2.3 1.2 3.5 4.6
D6 1.2 2.3 35 0 2.3 2.3 1.2 2.3 35
D7 0 2.3 2.3 1.2 2.3 35 0 2.3 2.3
D8 0 2.3 2.3 0 2.3 2.3 0 1.2 1.2
D9 0 2.3 2.3 1.2 2.3 3.5 0 3.5 3.5

BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 1.2 1.2 2.3 1.2 0 1.2 0 0 0
D2 1.2 1.2 2.3 1.2 0 1.2 0 1.2 1.2
D3 1.2 0 1.2 0 1.2 1.2 0 0 0
D4 4.6 0 4.6 35 1.2 4.6 1.2 1.2 2.3
D5 5.8 1.2 6.9 35 1.2 4.6 1.2 1.2 2.3
D6 4.6 0 4.6 35 1.2 4.6 1.2 1.2 2.3
D7 6.9 0 6.9 3.5 1.2 4.6 1.2 2.3 3.5
D8 8.1 1.2 9.2 3.5 1.2 4.6 1.2 0 1.2
D9 6.9 0 6.9 35 0 35 1.2 1.2 2.3
11 1.2 1.2 2.3 2.3 0 2.3 1.2 1.2 2.3
12 2.3 1.2 35 2.3 1.2 35 0 1.2 1.2
13 1.2 1.2 2.3 1.2 1.2 2.3 1.2 0 1.2
14 9.2 4.6 13.8 8.1 3.5 11.5 2.3 0 2.3
15 35 1.2 4.6 4.6 1.2 5.8 1.2 0 1.2
16 1.2 0 1.2 35 1.2 4.6 1.2 0 1.2
17 15 5.8 20.7 10.4 2.3 12.7 1.2 0 1.2
18 6.9 2.3 9.2 6.9 2.3 9.2 1.2 1.2 2.3
19 1.2 1.2 2.3 3.5 1.2 4.6 1.2 2.3 3.5
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

E13 E14 E15
1 E2 E3 |G
E4| ED

G2 G3

E6|G4 GO G6

E7 E8 E9|G/ G8 G9
E10OETTEN2
TOP

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
E1l 104 75.9 86.3 9.2 94.3 103.5 35 40.3 43.7
E2 23 113.9 | 136.9 115 105.8 | 117.3 5.8 35.7 41.4
E3 104 74.8 85.1 9.2 96.6 105.8 4.6 42.6 46
E4 9.2 51.8 61 8.1 52.9 61 4.6 27.6 32.2
E5 9.2 75.9 85.1 5.8 51.8 57.5 4.6 16.1 20.7
E6 9.2 50.6 59.8 9.2 55.2 64.4 4.6 25.3 29.9
E7 9.2 74.8 84 8.1 98.9 107 4.6 43.7 47.2
E8 24.2 112.7 | 136.9 115 103.5 115 5.8 334 39.1
E9 104 75.9 86.3 10.4 97.8 108.1 35 44.9 48.3
E10 2.3 6.9 9.2 1.2 3.5 4.6 2.3 6.9 9.2
E11 2.3 8.1 104 2.3 6.9 9.2 2.3 9.2 115
E12 2.3 8.1 104 1.2 35 4.6 2.3 8.1 104
E13 1.2 2.3 35 1.2 6.9 8.1 1.2 2.3 35
El14 1.2 2.3 35 2.3 4.6 6.9 1.2 2.3 35
E15 1.2 1.2 2.3 2.3 3.5 5.8 1.2 1.2 2.3
Gl 4.6 8.1 12.7 2.3 8.1 104 2.3 12.7 15
G2 4.6 13.8 18.4 35 9.2 12.7 2.3 6.9 9.2
G3 4.6 104 15 35 6.9 10.4 1.2 4.6 5.8
G4 12.7 23 35.7 5.8 23 28.8 2.3 25.3 27.6
G5 115 28.8 40.3 8.1 17.3 25.3 35 13.8 17.3
G6 5.8 104 16.1 4.6 13.8 18.4 1.2 104 115
G7 5.8 8.1 13.8 2.3 9.2 115 2.3 115 13.8
G8 5.8 12.7 18.4 35 11.5 15 1.2 6.9 8.1
G9 35 104 13.8 35 5.8 9.2 2.3 4.6 6.9
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BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
E1l 2.3 1.2 35 2.3 1.2 35 0 0 0
E2 2.3 1.2 3.5 2.3 1.2 3.5 0 1.2 1.2
E3 2.3 1.2 3.5 2.3 1.2 3.5 1.2 1.2 2.3
E4 2.3 0 2.3 2.3 1.2 35 1.2 1.2 2.3
E5 1.2 1.2 2.3 2.3 2.3 4.6 0 1.2 1.2
E6 2.3 1.2 35 2.3 1.2 35 0 1.2 1.2
E7 0 0 0 2.3 1.2 3.5 0 1.2 1.2
E8 0 0 0 3.5 1.2 4.6 1.2 1.2 2.3
E9 0 0 0 2.3 1.2 35 0 1.2 1.2
E10 0 1.2 1.2 0 1.2 1.2 0 0 0
E11 0 0 0 0 1.2 1.2 0 0 0
E12 0 0 0 0 0 0 0 0 0
E13 1.2 0 1.2 1.2 1.2 2.3 0 1.2 1.2
E14 1.2 1.2 2.3 1.2 0 1.2 1.2 1.2 2.3
E15 1.2 1.2 2.3 1.2 0 1.2 0 1.2 1.2
Gl 6.9 0 6.9 2.3 1.2 3.5 0 0 0
G2 8.1 1.2 9.2 2.3 1.2 3.5 0 1.2 1.2
G3 3.5 1.2 4.6 2.3 1.2 3.5 0 1.2 1.2
G4 35 1.2 4.6 1.2 1.2 2.3 0 2.3 2.3
G5 4.6 1.2 5.8 1.2 1.2 2.3 0 1.2 1.2
G6 0 1.2 1.2 2.3 0 2.3 0 1.2 1.2
G7 1.2 0 1.2 0 0 0 0 1.2 1.2
G8 2.3 1.2 35 2.3 0 2.3 0 1.2 1.2
G9 2.3 1.2 35 35 1.2 4.6 0 0 0
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F1 F2 F3

F4 F5 F6

F7 F8 F9

F10 F11 F12

BOTTOM
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 3.5 104 13.8 5.8 10.4 16.1 5.8 12.7 18.4
F2 8.1 104 18.4 8.1 16.1 24.2 4.6 11.5 16.1
F3 4.6 104 15 4.6 9.2 13.8 4.6 12.7 17.3
F4 19.6 39.1 58.7 16.1 32.2 48.3 6.9 13.8 20.7
F5 41.4 87.4 128.8 25.3 48.3 73.6 6.9 15 21.9
F6 20.7 40.3 61 15 29.9 44.9 5.8 13.8 19.6
F7 3.5 9.2 12.7 5.8 9.2 15 5.8 13.8 19.6
F8 9.2 10.4 19.6 6.9 16.1 23 4.6 104 15
F9 4.6 9.2 13.8 5.8 9.2 15 4.6 13.8 18.4
F10 2.3 6.9 9.2 4.6 6.9 115 35 9.2 12.7
F11 5.8 5.8 115 5.8 10.4 16.1 4.6 8.1 12.7
F12 3.5 4.6 8.1 4.6 6.9 115 3.5 8.1 115
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 1.2 4.6 5.8 2.3 8.1 10.4 4.6 10.4 15
F2 2.3 5.8 8.1 5.8 13.8 19.6 3.5 9.2 12.7
F3 1.2 4.6 5.8 2.3 6.9 9.2 35 104 13.8
F4 35 11.5 15 5.8 104 16.1 5.8 12.7 18.4
F5 9.2 11.5 20.7 8.1 16.1 24.2 4.6 115 16.1
F6 35 104 13.8 4.6 9.2 13.8 4.6 12.7 17.3
F7 20.7 40.3 61 17.3 32.2 49.5 5.8 13.8 19.6
F8 40.3 85.1 125.4 23 48.3 71.3 6.9 15 21.9
F9 20.7 39.1 59.8 16.1 29.9 46 6.9 13.8 20.7
F10 15 345 49.5 13.8 28.8 42.6 4.6 115 16.1
F11 34.5 78.2 112.7 20.7 47.2 67.9 4.6 12.7 17.3
F12 16.1 32.2 48.3 15 27.6 42.6 4.6 11.5 16.1
MAOOO2R16 On Belt Analyser-5 Health and Safety Review (57.5ug Cf-252 source) 50 of 55

8.19




Scantech International

NOTE: These radiation levels are inside the tunnel extensions at the idlers

closest to the On Belt Analyser-5 with the BEAM OFF.

—

—

BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

At Left, Centre and Right hand side rollers closest to On Belt Analyser-5
Gamma Neutron Total
L 40.3 66.7 107
C 13.8 38 50.6
R 6.9 21.9 28.8
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7. Radiation Dose Rates

An On Belt Analyser-6 radiation survey was conducted from 17" to 26" October
2006. Instruments used were:

A. Neutron Meter: Model 12-4 neutron dose meter
SIN 227972
Manufactured by Ludlum Measurements Inc.
Sweetwater Texas USA
Calibrated by Ludlum to ANSI/NCSL Z540-1-1994 and
ANSI N323-1978 standard on 27" February 2006

B. Gamma Meter. Model 9 ionisation chamber gamma dose meter
S/N 226089
Manufactured by Ludlum Measurements Inc.
Sweetwater Texas USA
Calibrated by Ludlum to ANSI/NCSL Z540-1-1994 and
ANSI N323-1978 standard on 27" February 2006

At the time of the On Belt Analyser-6 survey, the Californium source that was
used had a total activity of 0.85 GBg (42.8 micrograms).

At the time of the Source Storage drum survey in May 2002, different
Californium sources were used and had a total activity of 1.4 GBq (71.4
micrograms).

All measured dose rates have been scaled for a 57.5ug Californium source.
Dose Rate Measurements External to the Analyser
Dose rates were measured on all accessible surfaces of the analyser.

Gamma measurements were made at distances of 5cm, 30cm and 100cm from
the surface of the analyser.

The neutron dosemeter consists of a neutron counter tube inside a polyethylene
sphere 230 mm in diameter. The 5cm neutron measurements were made with
the sphere in contact the surface of the analyser. Measurements were also
made with the centre of the sphere at 30cm and 100cm from the surface of the
analyser.

MAOO14R5 On Belt Analyser-6 Health and Safety Review (57.5ug Cf-252 source)
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The following measurements were taken:

1. On Belt Analyser-6, Belt empty.

2. On Belt Analyser-6, Belt loaded with 150kg/m of crushed material.

3. Source storage drum
This is the condition of the source storage drum when source rod is
stored in the central tube of the drum. The outer rod is unscrewed and
stored inside the analyser’s electronics cabinet.

NOTE: The reference points illustrated on the drawings indicate the point where

the measurements are made at the surface of the analyser. Measurements are

made at 5cm, 30cm and 100cm adjacent to and on a level plane from that
reference point.

MAOO14R5 On Belt Analyser-6 Health and Safety Review (57.5ug Cf-252 source)
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AT
H1 H2 H3
AZ H4 H5 He
AS H7 H8 HO
FRONT
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 0.7 8.1 8.7 1 7.1 8.2 1.4 6.2 7.5
A2 14 7.1 8.5 14 6.4 7.8 1.4 5.8 7
A3 1.4 5.8 7 1 5.8 6.7 0.7 5.8 6.3
H1 7.4 15.4 22.9 4.4 12.1 16.4 1.4 8.5 9.9
H2 4.7 7.6 12.3 3 6.7 9.7 1.4 5.8 7
H3 3.3 10.9 14.3 2.3 7.4 9.8 1.4 3.8 5.2
H4 5.4 6.2 115 3.3 7.8 11.2 1.4 9.5 10.8
H5 4.7 6.7 11.4 3 5.2 8.3 1.4 3.8 5.2
H6 3.3 4.3 7.6 2.3 6 8.3 1.4 7.6 9
H7 2.6 4.3 7 2.3 6.7 9 2.1 9.1 11
H8 2.6 3.8 6.4 1.7 4.3 6 0.7 4.7 5.4
H9 2.6 4.3 7 2.1 4.3 6.3 1.4 4.3 5.6
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 1.4 0 1.4 1 2.9 3.9 0.7 5.8 6.3
A2 1.4 0 1.4 1.7 2 3.6 1.4 3.8 5.2
A3 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
H1 54 7.1 12.5 3.3 6.4 9.8 1.4 5.8 7
H2 4 47 8.7 2.6 4.7 7.5 1.4 4.7 6.1
H3 2.1 7.6 9.7 1.7 6.2 7.8 1.4 4.7 6.1
H4 6.1 7.6 13.7 4 5.8 9.8 2.1 3.8 5.9
H5 5.4 7.1 125 3.3 6 9.3 1.4 4.7 6.1
H6 3.3 47 8.2 2.3 5.8 8.1 1.4 6.7 8.1
H7 2.6 0 2.6 2.1 0 2.1 1.4 0 1.4
H8 2.6 0 2.6 2.1 0 2.1 1.4 0 14
H9 2.1 0 2.1 1.7 0 1.7 1.4 0 14

MAOO14R5 On Belt Analyser-6 Health and Safety Review (57.5ug Cf-252 source)
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] ]
31 32 53] B4
B5 \ BA / S /| B8
S
B9 B10 BIB12
[ ]
LEFT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 17.5 129.4 | 146.9 11.4 86.1 97.5 5.4 42.8 48.2
B2 21.5 231.2 | 252.7 14.1 144.1 | 158.2 6.7 57 63.8
B3 16.1 127 143.1 11 86.6 97.6 6.1 46.1 52.2
B4 1.4 19 20.4 2.8 21.3 26.3 1.5 18.2 19.7
B5 17.5 100.4 | 117.8 11 68.5 79.6 4.7 36.6 41.3
B6 24.2 163.2 | 187.3 15.1 102.7 | 117.9 6.1 42.3 48.4
B7 17.5 108 125.5 11.7 73.9 85.7 6.1 39.9 46
B8 3.3 15.6 19.1 3.7 17.4 21 3.1 15.4 18.5
B9 13.5 105.1 | 118.6 8.4 73.3 81.7 3.3 41.4 447
B10 16.1 131.3 | 147.4 10.1 90.6 100.6 4 49.9 53.9
B11 14.7 108 122.7 8.7 76.6 85.3 2.6 45.2 47.8
B12 2.1 4.3 6.3 2.5 4.8 7.4 2.2 4.1 6.3
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 12.1 76.6 88.7 7.4 51.2 58.5 2.6 25.6 28.4
B2 18.7 103.7 | 1225 11.4 68.3 79.7 4 32.8 36.8
B3 12.1 77.5 89.6 7.4 52.6 59.9 2.6 27.6 30.2
B4 4 10.9 15 2.6 8.3 11 1.4 5.8 7
B5 10.7 64.2 75 7 48.1 55.1 3.3 31.9 35.2
B6 20.1 82.3 102.5 14.1 56.6 70.7 8.1 30.9 39
B7 12.1 66.6 78.7 7.4 48.5 55.9 2.6 30.5 33.1
B8 3.3 15.2 18.6 2.6 10.9 13.6 2.1 6.7 8.6
B9 10.7 55.2 65.9 8.4 40.1 48.5 6.1 25.2 31.3
B10 20.1 85.1 105.2 13.5 60.8 74.3 6.7 36.6 43.4
B11 10.7 50.9 61.6 8.4 40.5 48.9 6.1 30 36
B12 2.1 0 2.1 1.7 0 1.7 1.4 0 1.4
Note: B1-11 points are at end of the tunnel extension. B1-3, B5-7 and B9-11 measurements

were taken slightly inside tunnel extensions. B2, B6 and B10 are normally inaccessible.
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] ]
CT{ce C3 d4
C5 |Ch \i / ( 8’
S =
Colcno C11 Chd
[
RIGHT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1 1.2 19.4 20.5 2.6 21.4 24 1.8 18.1 19.9
C2 16 127 142.9 11.2 86.7 97.9 5.6 46.1 51.8
C3 21 231.2 | 252.2 13.8 144.7 | 158.5 6.3 57.2 63.5
C4 17.8 129.5 | 147.3 114 86.5 97.9 5.8 42.7 48.4
C5 3.2 15.4 18.6 4.1 17.1 21.3 3.2 15.3 18.5
C6 17.7 107.9 | 125.7 12.2 73.8 86 5.6 40.4 46.1
Cc7 23.7 163.6 | 187.2 14.5 103 117.5 6.1 42.2 48.3
C8 17.5 99.9 117.4 11.3 68.4 79.7 4.7 36.1 40.8
C9 2.5 4.5 7 2.4 4.4 6.7 1.6 4.5 6.1
C10 15.1 108.2 | 123.3 8.7 76.2 85 2.6 457 48.3
Cl1 15.6 131.1 | 146.7 10.1 91 101.1 45 50.4 54.9
C12 13.1 105.2 | 118.3 7.8 73.3 81.1 3.6 41.9 454
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total

C1l 3.7 11.4 15.1 2.8 8.2 10.9 1.2 5.8 7
C2 12 77.9 89.8 7.5 52.9 60.4 2.9 27.8 30.7
C3 19.1 103.3 | 122.4 10.8 68.5 79.4 4.5 32.7 37.1
C4 11.7 76.9 88.7 7.9 51.2 59 2.8 255 28.3
C5 3 14.8 17.8 2.4 10.8 13.2 24 6.6 9
C6 12.3 66.8 79.1 7.1 48.9 56.1 2.2 30.9 33
Cc7 20.5 82.2 102.7 14.5 56 70.5 7.9 314 39.3
C8 10.1 63.9 74.2 6.7 48 54.7 3.2 315 34.6
C9 1.7 -0.2 1.5 1.3 -0.1 1.2 1.2 0.2 1.4
C10 104 51.4 61.8 8.4 40.5 48.9 5.9 29.9 35.8
Cil1 20.4 85.4 105.7 13.3 61.3 74.5 6.9 36.9 43.7
Ci12 10.5 55.8 66.2 8.6 39.7 48.3 6.4 24.7 31.1

Note:

C2-12 points are at end of the tunnel extension. C2-4, C6-8 and C10-12 measurements
were taken slightly inside tunnel extensions. C3, C7 and C11 are normally inaccessible.
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]

D1 DZ D3
11 12 13
D4 Do D& |14 |5 16
D7 D8 D9 |17 18 19
REAR
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 4 9.5 13.6 2.3 8.5 10.9 0.7 7.6 8.3
D2 4 11.8 15.9 2.6 8.9 11.5 1.4 5.8 7
D3 4 11.4 154 2.6 8.3 11 1.4 5.2 6.6
D4 4.7 7.1 11.8 3 6.9 9.9 1.4 6.7 8.1
D5 4.7 7.1 11.8 3 7.4 104 1.4 7.6 9
D6 4.7 11.8 16.6 3 8.5 11.6 1.4 5.2 6.6
D7 2.1 0 2.1 14 0 14 0.7 0 0.7
D8 2.1 0 2.1 1 0 1 0 0 0
D9 2.1 0 2.1 14 0 14 0.7 0 0.7
11 6.7 16.2 22.9 4.4 9.1 13.5 2.1 2 3.9
12 6.1 10.5 16.6 3.7 6.9 10.6 1.4 3.3 4.7
13 4 5.8 9.8 2.6 5.8 8.4 1.4 5.8 7
14 7.4 7.1 145 4.4 6 10.4 1.4 4.7 6.1
15 6.1 6.7 12.7 3.7 4 7.7 1.4 14 2.8
16 4 7.1 11.2 2.6 5.8 8.4 1.4 4.3 5.6
17 3.3 3.8 7.1 2.1 3.3 53 0.7 2.9 3.6
18 4 4.3 8.3 2.6 4.7 7.5 1.4 5.2 6.6
19 3.3 6.7 10 2.1 5.2 7.2 0.7 3.8 4.5
BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 4.7 10 14.7 3 8.5 11.6 1.4 7.1 8.5
D2 4.7 9.5 14.3 3 6.9 9.9 1.4 4.3 5.6
D3 4.7 10 14.7 3 6 9 1.4 2 3.2
D4 4.7 3.3 8.1 2.6 2.6 5.3 0.7 2 2.5
D5 4.7 5.8 104 3 55 8.5 1.4 5.2 6.6
D6 4.7 8.1 12.8 2.6 6.2 8.9 0.7 4.3 4.9
D7 2.1 4.3 6.3 14 4.7 6.1 0.7 5.2 5.9
D8 2.1 2.4 4.4 14 3.6 4.9 0.7 4.7 5.4
D9 2.1 2.4 4.4 14 3.3 4.7 0.7 4.3 4.9
11 4.9 7.6 12.5 3.6 6.4 10 1.6 54 6.9
12 3.9 5.2 9.1 2.8 4.4 7 1 5.3 6.3
13 2.1 7.1 9.2 2 5.6 7.6 1.5 4.5 6
14 55 7.5 13 4.3 5.8 10.1 1.5 3.3 4.7
15 5.8 7.6 13.3 3.2 6.4 9.7 1.2 4.8 6
16 3.1 4.5 7.6 2.4 55 7.9 1.5 6.6 8.1
17 2.2 0.5 2.6 2.2 -0.2 2 1 -0.2 0.8
18 2.2 0 2.1 1.8 0 1.8 0.9 0 1
19 1.7 0.1 1.8 1.2 0.1 1.3 1.4 0.3 1.6
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£ B2 E3|GT G2 G3

F4| E5 ||[EB|G4 G5 GC6

F7 E8 E9|G/ G8 G9

FTOETT Ef1 2
TOP
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 2.6 11.4 14.1 2.3 11.6 14 2.1 11.8 13.9
E2 2.6 6.2 8.9 2.6 9.8 12.4 2.6 13.3 16
E3 2.6 7.1 9.8 2.3 8.9 11.2 2.1 10.5 12.5
E4 10.7 48.5 59.2 10.7 39.4 50.3 10.7 30.5 41.2
E5 16.1 69 85.1 16.1 53.9 70.2 16.1 39 55.1
E6 10.7 51.4 62.1 10.7 43.2 54.1 10.7 35.2 45.9
E7 2.1 9.1 11 2.1 11.2 13.2 2.1 13.3 15.3
E8 2.1 9.5 115 2.1 13.1 15.1 2.1 16.7 18.6
E9 2.1 10.5 125 2.1 11.2 13.2 2.1 11.8 13.9
E10 1.4 6.7 8.1 1.4 8.3 9.7 14 10 11.4
E11 0.7 6.7 7.4 1 6.7 7.7 14 9.8 11.2
E12 1.4 6.7 8.1 1.4 8.3 9.7 1.4 10 11.4
G1 6.1 17.1 23.1 4 13.1 17.1 2.1 9.1 11
G2 6.1 15.6 21.7 4 13.1 17.1 2.1 10.5 12.5
G3 5.4 10.5 15.9 3.7 11.4 15.1 2.1 12.4 14.4
G4 175 50.9 68.3 10.4 40.7 51.1 3.3 30.5 33.8
G5 14.7 37.6 52.3 9.1 29.4 38.5 3.3 21.4 247
G6 6.7 17.6 24.3 5.1 18.1 23.1 3.3 18.5 21.9
G7 6.7 24.7 314 4.4 20 24.4 2.1 15.2 17.3
G8 8.1 19 27 5.1 16.4 21.4 2.1 13.8 15.8
G9 6.1 13.3 19.3 4 14.3 18.3 2.1 15.2 17.3
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BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 2.1 14 35 1.7 2.9 4.5 1.4 4.3 5.6
E2 2.1 2.4 4.4 1.7 4.7 6.4 1.4 7.1 8.5
E3 2.1 2.4 4.4 1.7 3.1 4.7 1.4 3.8 5.2
E4 9.4 28.5 38 6.3 24 30.4 3.3 19.6 22.9
E5 12.1 59.9 72 7.7 40.7 48.4 3.3 21.4 24.7
E6 9.4 22.3 31.7 6.3 19.8 26.1 3.3 17.1 20.5
E7 2.1 4.3 6.3 2.1 5.2 7.2 2.1 6.2 8.2
E8 2.1 6.2 8.2 2.3 6 8.3 2.6 5.8 8.4
E9 2.1 2.9 4.8 2.1 5.2 7.2 2.1 7.6 9.7
E10 2.1 4.7 6.8 14 2.4 3.7 0.7 0 0.7
E11 1.4 4.7 6.1 1 4.7 5.8 0.7 0 0.6
E12 2.1 14 3.5 14 0.7 2.1 0.7 0 0.7
Gl 6.7 5.2 12 4.7 5.8 10.4 2.6 6.2 8.9
G2 54 8.1 135 3.7 6.2 9.9 2.1 4.3 6.3
G3 4 6.2 10.2 2.6 7.6 10.4 1.4 9.1 10.4
G4 135 23.8 37.3 8.4 16.7 25.1 3.3 9.5 12.9
G5 9.4 16.7 26 5.8 12.7 18.3 2.1 8.5 10.6
G6 4 6.7 10.7 3 7.1 10.1 2.1 7.6 9.7
G7 6.7 17.1 23.8 4.7 11.8 16.6 2.6 6.7 9.3
G8 54 17.1 22.5 3.7 12.7 16.3 2.1 8.1 10.1
G9 4 5.2 9.3 3 5.8 8.7 2.1 6.2 8.2
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

F1F2 F3

F4 F5  F6

F7 F8 FO
BOTTOM

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 2.9 10.2 12.8 4.8 10.2 15.8 4.9 12.3 18.1
F2 7.2 10 17.4 7 15.5 23.7 3.9 10.8 15.8
F3 4 104 14.6 4.1 9.1 13.2 4 11.8 16.4
F4 19.4 39.3 58.8 15.9 31.9 47.7 7.5 13.7 21
F5 41.9 87.3 129.1 24.7 48.4 73.1 6.6 15.2 21.7
F6 20.6 40.8 61.3 15.2 29.8 44.9 5.3 13.9 19.2
F7 3 9 12.7 55 8.2 14.8 55 13.2 18.9
F8 9 10.4 18.7 6.1 16.2 23 3.6 9.7 14.6
F9 3.9 8.5 13 5.2 8.7 15.1 4.3 13.7 17.6

BEAM ON Loaded belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 3.3 8.4 12.7 6.9 8.4 16 51 13.7 18.7
F2 9.1 10.9 20 7.9 13.3 21.2 2.8 10.7 14.6
F3 4.6 11.5 16.1 4.7 7.5 12 3.7 10.7 155
F4 18.1 35.1 53.1 16 29.1 45 6.3 11.7 18.1
F5 36.8 92.3 129.1 23.6 51.2 74.8 8.2 11.5 19.7
F6 18.6 41.9 60.5 17.4 28.2 45.7 6.8 14.1 20.9
F7 2.9 7.6 11.6 55 6.2 125 3.7 10.9 155
F8 7.8 11.4 18.9 6.8 15.4 22.7 4 8.5 12.9
F9 4.3 9 13.6 6.2 8.4 15.9 2.8 13.8 17.3

MAOO14R5 On Belt Analyser-6 Health and Safety Review (57.5ug Cf-252 source)

Page 17 of 53

9.9




Scantech International

Source Storage Drum Front

A

Source Storage Drum Top

’__

C E
D
Source storage drum radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
A 38 28.8 67.9 21.9 16.1 38 10.4 115 21.9
B 362.3 370.3 | 732.6 93.2 177.1 | 270.3 28.8 38 66.7
C 322 322 644 107 201.3 | 308.2 27.6 41.4 69
D 322 354.2 | 676.2 100.1 209.3 | 309.4 26.5 449 71.3
E 322 2415 | 563.5 104.7 1449 | 249.6 23 449 67.9
F 322 289.8 | 611.8 112.7 193.2 | 305.9 28.8 36.8 65.6
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Appendix F Radiation Survey With Automatic Source Drive Option

AT
H1 HZ H3
[
AZ H4 H5 He
AS H7 H8 H9
FRONT
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 0.7 8.1 8.7 1 7.1 8.2 1.4 6.2 7.5
A2 14 7.1 8.5 14 6.4 7.8 1.4 5.8 7
A3 14 5.8 7 1 5.8 6.7 0.7 5.8 6.3
H1 7.4 15.4 22.9 4.4 12.1 16.4 1.4 8.5 9.9
H2 4.7 7.6 12.3 3 6.7 9.7 1.4 5.8 7
H3 3.3 10.9 14.3 2.3 7.4 9.8 1.4 3.8 5.2
H4 5.4 6.2 115 3.3 7.8 11.2 1.4 9.5 10.8
H5 4.7 6.7 11.4 3 5.2 8.3 1.4 3.8 5.2
H6 3.3 4.3 7.6 2.3 6 8.3 1.4 7.6 9
H7 2.6 4.3 7 2.3 6.7 9 2.1 9.1 11
H8 2.6 3.8 6.4 1.7 4.3 6 0.7 4.7 5.4
H9 2.6 4.3 7 2.1 4.3 6.3 1.4 4.3 5.6
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
Al 0.7 0 0.7 0.3 0 0.3 0 0 0
A2 0.7 0 0.7 0.5 0 0.5 0.2 0 0.2
A3 0 0 0 0.1 0 0.1 0.2 0 0.2
H1 1.4 0 1.4 1 0 1 0.7 0 0.7
H2 2.1 0 2.1 1.7 0 1.7 1.4 0 1.4
H3 14 0.5 1.8 1 0.2 1.3 0.7 0 0.7
H4 0.7 0.5 1.2 0.7 0.2 0.9 0.7 0 0.7
H5 1.4 0 1.4 1 0 1 0.7 0 0.7
H6 0.7 0.5 1.2 0.7 0.2 0.9 0.7 0 0.7
H7 0.7 0.5 1.2 0.3 0.2 0.6 0 0 0
H8 0.7 0 0.7 0.3 0 0.3 0 0 0
H9 0 0.5 0.5 0 0.2 0.2 0 0 0
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] |
B13 |80 B2 53| B4
B14 |BH \ B6 / 57| B8
B15 BP9 B10 Bi1B12
[ ] [ 1
LEFT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 17.5 129.4 | 146.9 11.4 86.1 97.5 54 42.8 48.2
B2 21.5 231.2 | 252.7 14.1 144.1 | 158.2 6.7 57 63.8
B3 16.1 127 143.1 11 86.6 97.6 6.1 46.1 52.2
B4 1.4 19 20.4 2.8 21.3 26.3 15 18.2 19.7
B5 17.5 100.4 | 117.8 11 68.5 79.6 4.7 36.6 41.3
B6 24.2 163.2 | 187.3 15.1 102.7 | 117.9 6.1 42.3 48.4
B7 17.5 108 125.5 11.7 73.9 85.7 6.1 39.9 46
B8 3.3 15.6 19.1 3.7 17.4 21 3.1 154 18.5
B9 13.5 105.1 | 118.6 8.4 73.3 81.7 3.3 41.4 44,7
B10 16.1 131.3 | 147.4 10.1 90.6 100.6 4 49.9 53.9
B11 14.7 108 122.7 8.7 76.6 85.3 2.6 45.2 47.8
B12 2.1 4.3 6.3 2.5 4.8 7.4 2.2 4.1 6.3
B13 36.2 7.2 43.5 34.5 8.2 42.8 3.3 5.8 9.2
B14 23.8 6.9 30.7 20.9 4.8 25.9 3.9 6.2 10.1
B15 7.7 2.8 10.6 7.5 2.4 10 35 3.9 7.4
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
B1 45.7 7.1 52.8 25.9 4.7 30.6 6.1 2.4 8.4
B2 4.7 4.7 9.4 3.3 3.1 6.4 2.1 1.4 35
B3 2.6 2.9 55 2.1 2 3.9 1.4 0.9 2.3
B4 0.5 1.4 1.8 0.2 0.9 1.2 0 0.5 0.5
B5 45.7 10.9 56.6 255 7.1 32.7 54 3.3 8.7
B6 24.2 8.5 32.8 14.1 5.2 19.3 4 2 6
B7 4 4.7 8.7 3 2.6 5.6 2.1 0.5 2.5
B8 0.7 2 2.5 0.5 1.2 1.6 0.2 0.5 0.7
B9 53.7 18.1 71.8 30.2 11.2 41.4 6.7 4.3 11
B10 2.6 0.9 3.7 3 1.4 4.5 3.3 2 5.3
B11 0.7 0.9 1.6 1 1.2 2.2 1.4 1.4 2.8
B12 0.2 0.9 1.3 0.1 0.5 0.6 0 0 0
B13 1.4 2 3.2 1 2.2 3.1 0.7 2.4 3.1
B14 4 3.3 7.4 2.6 4.3 7 1.4 5.2 6.6
B15 9.4 4.3 13.7 54 3.8 9.2 1.4 3.3 4.7
Note: B1-11 points are at end of the tunnel extension. B1-3, B5-7 and B9-11 measurements

were taken slightly inside tunnel extensions. B2, B6 and B10 are normally inaccessible.
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] ]

CT [z C3 g4) ¢13

Co|Ch \ C/ / Tqg C14

C9lcpo C11 Chd C15

[ ]
RIGHT SIDE
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1l 1.2 194 20.5 2.6 21.4 24 1.8 18.1 19.9
Cc2 16 127 142.9 11.2 86.7 97.9 5.6 46.1 51.8
C3 21 231.2 | 252.2 13.8 144.7 | 158.5 6.3 57.2 63.5
C4 17.8 129.5 | 147.3 114 86.5 97.9 5.8 42.7 48.4
C5 3.2 154 18.6 4.1 17.1 21.3 3.2 15.3 18.5
C6 17.7 107.9 | 125.7 12.2 73.8 86 5.6 40.4 46.1
Cc7 23.7 163.6 | 187.2 14.5 103 117.5 6.1 42.2 48.3
C8 17.5 99.9 117.4 11.3 68.4 79.7 4.7 36.1 40.8
C9 2.5 45 7 2.4 4.4 6.7 1.6 4.5 6.1
C10 15.1 108.2 | 123.3 8.7 76.2 85 2.6 45.7 48.3
Cil1 15.6 131.1 | 146.7 10.1 91 101.1 4.5 50.4 54.9
C12 13.1 105.2 | 118.3 7.8 73.3 81.1 3.6 41.9 45.4
C13 35.7 7 42.8 35 8.3 43.2 3.7 5.6 9.4
Cil4 24.3 6.7 30.9 21.4 4.4 25.8 4 6.1 10.1
C15 7.6 3.1 10.7 7.4 2.6 10 3.8 4.1 7.9
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
C1l 0.9 1.4 2.3 0.1 1.3 1.4 0 0.9 0.9
Cc2 2.1 3.2 5.3 1.6 2.4 4 1.3 1 2.3
C3 4.6 4.9 9.5 3.9 3.3 7.2 1.8 1.6 35
C4 455 6.6 52.1 26.5 4.9 31.4 5.9 2.3 8.2
C5 0.5 1.7 2.2 0.8 0.7 15 0 0.9 0.9
C6 4.1 5.1 9.2 3 3.2 6.2 1.6 0.8 2.4
Cc7 23.8 8.3 321 13.7 5.5 19.2 3.8 2.4 6.2
C8 45.9 11.5 57.4 25.6 7.4 33 5.2 2.8 7.9
C9 0.5 14 1.8 0.3 0.8 1.2 0 0.6 0.6
C10 0.9 0.7 1.6 0.6 1.2 1.7 1.3 1.6 2.9
Cil1 2.2 0.5 2.6 3.3 1.2 4.5 35 2.4 5.9
C12 54.1 17.7 71.8 29.7 10.8 40.5 6.8 4.6 11.4
C13 1.2 2.4 3.6 0.7 2 2.6 1 2.6 3.7
Cl4 3.9 3.8 7.7 3.1 4.3 7.4 1.2 4.8 6
C15 9.1 4.7 13.8 5.9 35 9.3 1.7 3.5 5.2
Note: C2-12 points are at end of the tunnel extension. C2-4, C6-8 and C10-12 measurements

were taken slightly inside tunnel extensions. C3, C7 and C11 are normally inaccessible.
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D1 D2 DS E
D4 D5 D6 | 14
D7 D8 D9 |17

BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

REAR (EXTRA SHIELDING BLOCK)

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 0 4.7 4.7 0 4.5 4.5 0 4.3 4.3
D2 0 2 2 0 4 4 0 6.2 6.2
D3 0 2 2 0 3.6 3.6 0 5.2 5.2
D4 0.7 2.4 3.1 0.7 3.6 4.3 0.7 4.7 5.4
D5 0.7 3.8 4.5 0.7 4.5 5.2 0.7 5.2 5.9
D6 0.7 4.3 4.9 0.7 4.5 5.2 0.7 4.7 5.4
D7 0 2 2 0.3 3.1 35 0.7 4.3 4.9
D8 0.7 14 2.1 0.7 2.2 2.8 0.7 2.9 3.6
D9 0 4.3 4.3 0 4.5 4.5 0 4.7 4.7

BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
D1 0.7 0.9 1.6 0.7 0.5 1.2 0.7 0 0.7
D2 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
D3 0.7 0.5 1.2 0.7 0.2 0.9 0.7 0 0.7
D4 2.1 0.5 2.5 15 0.2 1.7 0.9 0 0.9
D5 3.3 0.9 4.3 2.2 0.5 2.6 0.9 0 0.9
D6 2.1 0 2.1 15 0 15 0.9 0 0.9
D7 3.3 0.5 3.8 2.3 0.2 25 1.4 0 14
D8 4 2.4 6.4 2.6 1.2 3.9 1.4 0 14
D9 3.3 0.9 4.3 2.3 0.5 2.9 1.4 0 1.4
11 2.6 2.4 5.1 1.7 1.2 2.9 0.7 0 0.7
12 1.4 0 1.4 1 0 1 0.7 0 0.7
13 0.7 0.5 1.2 0.3 0.2 0.6 0 0 0
14 10.7 5.2 16 6.3 2.9 9.2 2.1 0.5 2.5
15 4 1.4 54 2.6 0.7 3.5 1.4 0 14
16 14 0.5 1.8 1 0.2 1.3 0.7 0 0.7
17 14.7 4.7 19.6 8.1 2.4 10.5 1.4 0 14
18 4 14 5.4 2.3 0.7 3.1 0.7 0 0.7
19 1.4 0.5 1.8 1 0.5 1.5 0.7 0.5 1.2
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BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

E15 E14 E15
E1 EZ E3|CG1 G2 G3
E4| ES ||[EBIG4 G5 C6
E7 E8 E9|G/ G8 G9
E10OETTEN2

TOP

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 2.6 11.4 14.1 2.3 11.6 14 2.1 11.8 13.9
E2 2.6 6.2 8.9 2.6 9.8 12.4 2.6 13.3 16
E3 2.6 7.1 9.8 2.3 8.9 11.2 2.1 10.5 12.5
E4 10.7 48.5 59.2 10.7 394 50.3 10.7 30.5 41.2
E5 16.1 69 85.1 16.1 53.9 70.2 16.1 39 55.1
E6 10.7 51.4 62.1 10.7 43.2 54.1 10.7 35.2 459
E7 2.1 9.1 11 2.1 11.2 13.2 2.1 13.3 15.3
ES8 2.1 9.5 115 2.1 13.1 15.1 2.1 16.7 18.6
E9 2.1 10.5 125 2.1 11.2 13.2 2.1 11.8 13.9
E10 1.4 6.7 8.1 14 8.3 9.7 1.4 10 11.4
E11l 0.7 6.7 7.4 1 6.7 7.7 1.4 9.8 11.2
E12 1.4 6.7 8.1 14 8.3 9.7 1.4 10 11.4
E13 6.1 17.1 23.1 4 13.1 17.1 2.1 9.1 11
E14 6.1 15.6 21.7 4 13.1 17.1 2.1 10.5 12.5
E15 5.4 10.5 15.9 3.7 11.4 15.1 2.1 12.4 14.4
G1 175 50.9 68.3 10.4 40.7 511 3.3 30.5 33.8
G2 14.7 37.6 52.3 9.1 29.4 38.5 3.3 21.4 247
G3 6.7 17.6 24.3 51 18.1 23.1 3.3 18.5 21.9
G4 6.7 24.7 314 4.4 20 24.4 2.1 15.2 17.3
G5 8.1 19 27 51 16.4 21.4 2.1 13.8 15.8
G6 6.1 13.3 19.3 4 14.3 18.3 2.1 15.2 17.3
G7 2.6 11.4 14.1 2.3 11.6 14 2.1 11.8 13.9
G8 2.6 6.2 8.9 2.6 9.8 12.4 2.6 13.3 16
G9 2.6 7.1 9.8 2.3 8.9 11.2 2.1 10.5 12.5
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BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

5cm 30cm 100cm

Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
El 54 0.5 5.9 3.3 0.2 3.6 1.4 0 14
E2 5.8 0.5 6.2 3.9 0.9 4.8 2.1 14 3.5
E3 54 2 7.2 3.3 1.6 51 1.4 14 2.8
E4 2.1 0 2.1 1.7 0 1.7 1.4 0 14
E5 3.3 0 3.3 2.2 0 2.2 1 0 1
E6 2.1 0 2.1 1.7 0 1.7 1.4 0 14
E7 0.7 14 2.1 0.7 0.7 14 0.7 0 0.7
E8 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
E9 0.7 0.5 1.2 0.7 0.2 0.9 0.7 0 0.7
E10 0.2 0 0.2 0.3 0 0.3 0.5 0 0.5
E11 0.2 0 0.2 0.3 0 0.3 0.5 0 0.5
E12 0.2 0 0.2 0.3 0 0.3 0.5 0 0.5
E13 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
E1l4 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
E15 0.7 0 0.7 0.7 0 0.7 0.7 0 0.7
Gl 6.1 0.9 7 3.2 0.5 3.7 0.5 0 0.5
G2 6.7 0 6.7 3.7 0 3.7 0.7 0 0.7
G3 2.1 0 2.1 14 0 14 0.7 0 0.7
G4 2.6 0 2.6 14 0.7 2.1 0 14 14
G5 2.6 0.5 3.1 14 0.5 1.8 0 0.5 0.5
G6 14 0 1.4 1 0.2 1.3 0.7 0.5 1.2
G7 0.7 0 0.7 0.6 0.2 0.8 0.5 0.5 0.9
G8 14 0 1.4 0.7 0.7 14 0 1.4 14
G9 0.7 0.5 1.2 0.3 0.2 0.6 0 0 0
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F1 F2 F3

F4 F5 F6

F7 F8 F9

F10 F11 F12

BOTTOM
BEAM ON Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total
F1 2.9 10.2 12.8 4.8 10.2 15.8 4.9 12.3 18.1
F2 7.2 10 17.4 7 15.5 23.7 3.9 10.8 15.8
F3 4 10.4 14.6 4.1 9.1 13.2 4 11.8 16.4
F4 194 39.3 58.8 15.9 31.9 47.7 7.5 13.7 21
F5 41.9 87.3 129.1 24.7 48.4 73.1 6.6 15.2 21.7
F6 20.6 40.8 61.3 15.2 29.8 44.9 53 13.9 19.2
F7 3 9 12.7 55 8.2 14.8 55 13.2 18.9
F8 9 10.4 18.7 6.1 16.2 23 3.6 9.7 14.6
F9 3.9 8.5 13 5.2 8.7 15.1 4.3 13.7 17.6
F10 0.3 6.9 7.2 3.2 6.2 9.4 3.1 11.4 145
F11 6.9 8.2 15.1 3.6 13.9 17.5 0.7 6.9 7.6
F12 1.4 6.1 7.5 3.2 5.9 9.1 2.1 11.3 13.2
BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252
5cm 30cm 100cm
Gamma Neutron | Total Gamma Neutron | Total Gamma Neutron | Total

F1 0 3.2 3.2 1.4 6.8 8.2 3.9 9.5 135
F2 1.6 4.5 6.1 4.6 12.7 17.3 2.2 7.8 10
F3 0 3.3 3.3 1.3 6.1 7.5 2 8.9 10.8
F4 2.6 11 13.7 55 9.3 14.8 55 115 17
F5 8.9 10.6 19.3 7 16.1 23.1 3.9 11.5 15.4
F6 2.4 9.7 12.1 3.7 8.6 12.3 3.8 11.7 154
F7 20.8 39.8 60.6 17.3 32.4 49.7 5.9 14.3 20.1
F8 39.9 85.4 125.4 225 47.7 70.3 7.2 14.4 21.7
F9 20.4 39.2 59.7 16.3 30.4 46.7 7.5 13.3 20.7
F10 145 345 49 13.7 29 42.7 4.3 11.2 15.3
F11 34.3 78.7 112.9 20.8 47.3 68.1 51 12.8 17.8
F12 15.9 32.4 48.2 145 27.8 42.3 4.4 11.5 15.9
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NOTE: These radiation levels are inside the tunnel extensions at the idlers
closest to the On Belt Analyser-6 with the BEAM OFF.

[ ] [ ]

BEAM OFF Empty belt radiation dose rates in uSv/hr for 57.5ug of Cf-252

At Left, Centre and Right hand side rollers closest to On Belt Analyser-6
Gamma Neutron Total
L 38.2 65.3 103.5
C 13.2 37 50.3
R 7.5 20.7 28.2
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