
2006/7 Beach Finds Number & Analysis Summary

NOTES on Tables:

1. This document gives the initial monitoring and analysis results for the finds from the first campaign of the new beach monitoring
programme. These results have all been reported to the Environment Agency who have requested advice, from the Health Protection
Agency (HPA) on the implications of the finds. The  HPA have given the following advice:

On the basis of information provided by the Environment Agency on 6 July 2007 on the finding of radioactive 
particles on beaches near the BNG Sellafield site, the Health Protection Agency (HPA) considers that no special 
precautionary actions are necessary at this time regarding access to or use of these beaches. However, HPA 
will continue to work with relevant authorities to keep the situation under investigation.

2. The Radioactive Substances Act 1993 authorisation (number BX9838) requires the operator to undertake environmental 
measurements.  The specification for these measurements are given in the Compilation of Environment Agency Requirements (CEAR).
For Beach monitoring the CEAR reference 1/19/003 paragraph 13, dated 01/04/2007, requires: 

13. The operator shall carry out large area beach monitoring and analysis for radioactive particles as specified
below:
a) Large area beach monitoring shall be carried out, in accordance with Best Practicable Means, between Mean
High Water Spring and Mean Low Water between Ravenglass and St. Bees Head, at locations to be agreed in
advance with the Agency.
b) The monitoring shall be carried out between April 2007 and March 2008 in accordance with a programme 
agreed with the Agency. A minimum beach area of 15 Ha to be surveyed by 31 July 2007,with a minimum
area of 100Ha to be surveyed by 31 March 2008. The proportions of substrate to bemonitored shall be a minimum
of 80% sand at each location.
c) The monitoring system to have the capability to detect, with a probability of 95%, 1E+05 Bq of Cs-137 at 10cm
depth in sand.
d) All beach monitoring finds shall be analysed and assessed, in accordance with Best Practicable Means, to an
analytical schedule and methodology agreed with the Agency.
e) Develop a programme to carry out research and development of large area beach survey monitoring systems
and equipment to efficiently detect Am-241, Sr-90 and other relevant radionuclides in discrete radioactive
particles by 31 June 07.
f) The Operator shall provide a report of the initial assessment of the Best Practicable Means for monitoring of
beaches; the report to be provided by 31 December 2008.

3.  Prior to the above requirements the previous CEAR required the operator to undertake trials of the monitoring equipment to test

its effectiveness (CEAR reference: 1/9/002, Investigatory monitoring for 2006, dated 01/04/2006) 

4.  This document contains the results of the trials and monitoring undertaken to date in the following tables:
Areas This contains a summary of the monitoring trials and the first phase of the 2007/8 monitoring programme.  It gives

the area covered by the evolution and classic monitoring systems and the waypoints and linear distances for
each area.

Find Totals This contains the finds details and a summary of the number of types of finds.
Find Analysis This contains the gamma scan analysis results plus an estimate of the probability of beta content and an age 

estimate based on Cs134:Cs137 ratios and Pu239:Pu241 ratios.

5. The activity values reported represent the best estimate to one significant figure.  There is an uncertainty associated with these
estimates that includes components from counting statistics, calibration of non-uniform sources, reproducibility of sample
geometry and self-absorption within the sample matrix and associated sandy material.  The overall uncertainty for any given 
measurement is estimated to be within a factor of two of the reported value, except for U237(Pu241), Pu238 and Pu239 for which
the uncertainty is estimated to be within a factor of ten.
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Beach Areas Monitoring Using NUKEM Classic and Evolution Systems

Update Date => 17/07/2007

Beach Trials

Evolution 
System

Classic 
System

Sellafield Beach 301790 503520 190 8.1 9.2 - 01/12/2006

Braystones Beach 299925 506155 330 10.2 12.5 13.5 02/02/2007

Description Monitoring Zone
E N E N E N E N

Sellafield Beach part of E 301790 503520 301895 503360 301435 503290 301540 503130
Braystones Beach part of D 299925 506155 300070 505960 299615 505950 299976 505735

Beach Monitoring programme

Total to 
date

Sand
Shingle / 
Pebble

Average % 
Sand

St Bees North A 295956 511776 760 15 0.0
St Bees South to Seamill B 296532 511270 490    6 6.7 6.7 0 100% 23/05/2007
Seamill to Baystones C 296842 510901 4700 Classic 0.0

Braystones North D 299350 506875 1000  10 0.0
Sellafield North E 300070 505960 3300  15 3.5 3.3 0.2 94% 03/06/2007
Ehen Spit F 301895 503360 770 10 8.8 8.3 0.5 94% 03/06/2007
Seascale North G 302360 502740 1700    9 10.1 9.8 0.3 97% 09/06/2007
Seascale South H 303390 501390 1000 9 0.0
Seascale to Barn Scar I 303850 500579 1900  10 0.0
Barn Scar J 304570 498737 980  10 0.0
Barn Scar to Drigg Point K 305017 498008 3600 Classic 0.0
Drigg point L 307223 495233 1200    6 0.0
Monitoring Zones total 100 29.1 28.1 1 96%
Description Monitoring Zone

E N E N E N E N

St Bees North A 295956 511776 296532 511270 295665 511545 296215 511020

St Bees South to Seamill B 296532 511270 296842 510901 296215 511020 296530 510645
Seamill to Baystones C 296842 510901 299350 506875 296530 510645 299100 506700
Braystones North D 299350 506875 300070 505960 299100 506700 299615 505750
Sellafield North E 300070 505960 301895 503360 299615 505750 301540 503130
Ehen Spit F 301895 503360 302360 502740 301540 503130 301875 502435
Seascale North G 302360 502740 303390 501390 301875 502435 302980 501130
Seascale South H 303390 501390 303850 500579 302980 501130 303500 500200
Seascale to Barn Scar I 303850 500579 304570 498737 303500 500200 304200 498500

4. The activity values 
reported represent the best 
estimate to one significant 
figure.  There is an 
uncertainty associated J 304570 498737 305017 498008 304200 498500 304650 497500
Barn Scar to Drigg Point K 305017 498008 307223 495233 304650 497500 306800 494500
Drigg point L 307223 495233 307811 495681 306800 494500 308000 495600

Area Name

Grid Reference 
(of Northern 

coastal point in 
Zone)

Length along 
Beach (metres)

Area between 
Waypoints (Ha)

Area Achieved (Ha)
Date 

Completed
Comments

4.8 Ha was repeat coverage with 4.4 
Ha covered at least once. 

7.5 Ha covered at least once. 

Beach Waypoints Mean Low Water Waypoints

Area Name Monitoring Zone

Grid Reference 
(of Northern 

coastal point in 
Zone)

Length along 
Beach (metres)

Area 
Scheduled 

(Ha)

Area Achieved (Ha)
Date 

Completed

Beach Waypoints Mean Low Water Waypoints
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Beach Finds Description using NUKEM and < 10mm Particle Definitions

Range Average Pebble Stone Particle Pebble Stone Particle

Sellafield Beach

2006/11/29/01 29/11/2006 11:45 Pebble 45 x 22 34 Pebble
2006/11/29/02 29/11/2006 12:30 Particle <1 1 Particle 1 0 1 1 0 1

2006/11/30/01 30/11/2006 10:30 Stone 20 x 12 16 Stone
2006/11/30/02 30/11/2006 10:45 Stone 30 x 18 24 Stone
2006/11/30/03 30/11/2006 11:45 Particle 7 x 4 6 Particle 0 2 1 1 2 2

2006/12/01/01 01/12/2006 10:10 Stone 7 x 5 6 Particle
2006/12/01/02 01/12/2006 13:40 Particle 8 x 4 6 Particle
2006/12/01/03 01/12/2006 13:50 Particle 3 x 1 2 Particle
2006/12/01/04 01/12/2006 14:03 Pebble 30 x 20 25 Pebble 1 0 3 2 2 5

Area Totals = 2 2 5

Braystones

2007/01/29/01 29/01/2007 13:05 Particle <1 1 Particle 0 0 1 2 2 6

2007/01/30/01 30/01/2007 10:36 Particle 1 1 Particle
2007/01/30/02 30/01/2007 15:51 Particle <1 1 Particle 0 0 2 2 2 8

Area Totals = 0 0 3

St Bees

2007/05/22/01 22/05/2007 08:16 Particle N/A N/A Particle 0 0 1 2 2 9
Area Totals = 0 0 1

Ehen Spit plus part of Sellafield North

2007/05/24/01 24/05/2007 11:50 Stone 5 x 10 7 Particle
2007/05/24/02 24/05/2007 12:55 Pebble 40 40 Pebble
2007/05/24/03 24/05/2007 14:55 Stone 20 20 Stone
2007/05/24/04 24/05/2007 15:40 Stone 3 3 Particle
2007/05/24/05 24/05/2007 16:15 Particle N/A N/A Particle 1 1 3 3 3 12

2007/05/25/01 25/05/2007 10:40 Particle N/A N/A Particle
2007/05/25/02 25/05/2007 12:10 Particle N/A N/A Particle
2007/05/25/03 25/05/2007 12:40 Stone < 5 5 Particle
2007/05/25/04 25/05/2007 13:30 Pebble 50 50 Pebble
2007/05/25/05 25/05/2007 14:15 Pebble N/A Particle
2007/05/25/06 25/05/2007 14:50 Particle N/A N/A Particle
2007/05/25/07 25/05/2007 15:20 Particle N/A N/A Particle
2007/05/25/08 25/05/2007 16:00 Stone N/A Particle
2007/05/25/09 25/05/2007 16:35 Stone 5 5 Particle
2007/05/25/10 25/05/2007 17:30 Stone ~ 8 8 Particle 1 0 9 4 3 21
4. The activity values reported represent the best estimate to one significant figure.  There is an uncertainty associated 
2007/05/26/01 26/05/2007 13:47 Pebble 25 25 Pebble
2007/05/26/02 26/05/2007 16:50 Particle N/A N/A Particle 1 0 1 5 3 22

2007/05/27/01 27/05/2007 12:10
Particle/small 

stone N/A Particle
2007/05/27/02 27/05/2007 13:30 Silt 20 x 30 N/A Silt
2007/05/27/03 27/05/2007 16:10 Stone 5 5 Particle 0 0 2 5 3 24

2007/05/28/01 28/05/2007 11:20 Stone 15 15 Stone
2007/05/28/02 28/05/2007 13:01 Pebble 40 40 Pebble 1 1 0 6 4 24

2007/05/29/01 29/05/2007 14:00 Pebble 30 30 Pebble
2007/05/29/02 29/05/2007 17:20 Silt N/A N/A Silt 1 0 0 7 4 24

ID Date Time
NUKEM 

Description

QA Check OK

Cumulative TotalsSize (mm)

QA check OK

QA Check OK

Description using 
definition based on 
Particles < 10 mm

Daily & Area Totals
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Range Average Pebble Stone Particle Pebble Stone ParticleID Date Time
NUKEM 

Description

Cumulative TotalsSize (mm)
Description using 

definition based on 
Particles < 10 mm

Daily & Area Totals

2007/05/30/01 30/05/2007 14:01 Pebble 30x40 35 Pebble
2007/05/30/02 30/05/2007 19:11 Particle N/A N/A Particle 1 0 1 8 4 25

2007/05/31/01 31/05/2007 06:18 Stone 15 x 25 20 Stone
2007/05/31/02 31/05/2007 07:10 Pebble 30 x 40 35 Pebble
2007/05/31/03 31/05/2007 08:30 Particle N/A N/A Particle 1 1 1 9 5 26

2007/06/01/01 01/06/2007 06:15 Particle N/A N/A Particle
2007/06/01/02 01/06/2007 06:50 Particle N/A N/A Particle
2007/06/01/03 01/06/2007 07:35 Pebble N/A Particle
2007/06/01/04 01/06/2007 08:10 Pebble 10 10 Pebble
2007/06/01/05 01/06/2007 08:45 Particle N/A N/A Particle
2007/06/01/06 01/06/2007 09:10 Pebble 10 10 Pebble
2007/06/01/07 01/06/2007 09:35 Pebble 10 10 Pebble
2007/06/01/08 01/06/2007 10:55 Pebble 10 10 Pebble
2007/06/01/09 01/06/2007 11:15 Pebble 10 10 Pebble
2007/06/01/10 01/06/2007 11:35 Pebble 2.5 2.5 Particle 5 0 5 14 5 31

2007/06/02/02 02/06/2007 07:05 Pebble 10 10 Pebble
2007/06/02/02 02/06/2007 07:25 Pebble 10 10 Pebble
2007/06/02/03 02/06/2007 07:50 Particle N/A N/A Particle
2007/06/02/04 02/06/2007 08:35 Particle N/A N/A Particle
2007/06/02/05 02/06/2007 09:25 Particle N/A N/A Particle
2007/06/02/06 02/06/2007 06:00 Stone 25 25 Stone
2007/06/02/07 02/06/2007 11:05 Pebble 8 8 Particle 2 1 4 16 6 35

2007/06/03/03 03/06/2007 07:30 Pebble 8 8 Particle
2007/06/03/02 03/06/2007 08:00 Pebble 2 2 Particle
2007/06/03/03 03/06/2007 08:45 Particle N/A N/A Particle
2007/06/03/04 03/06/2007 09:20 Particle N/A N/A Particle
2007/06/03/05 03/06/2007 09:45 Particle N/A N/A Particle
2007/06/03/06 03/06/2007 10:25 Stone 20 20 Stone
2007/06/03/07 03/06/2007 10:45 Pebble 8 8 Particle
2007/06/03/08 03/06/2007 11:30 Pebble 10 10 Pebble
2007/06/03/09 03/06/2007 11:55 Stone 50 50 Stone 1 2 6 17 8 41

Area Totals = 15 6 32

Seascale North

2007/06/05/01 05/06/2007 11:05 Particle N/A N/A Particle 0 0 1 17 8 42

2007/06/06/01 06/06/2007 10:00 Particle N/A N/A Particle 0 0 1 17 8 43

2007/06/07/01 07/06/2007 10:20 Particle N/A N/A Particle 0 0 1 17 8 44
Area Totals = 0 0 3

Totals number of each type of find for NUKEM monitoring = 17 8 44
Total number of pebbles, stones and particles = 69
QA check: Total number of entry rows above = 71

QA check: (rows - two silts = finds)

Footnotes:
1. Particle is defined as an item less than 10 mm
2. A pebble is defined as a rounded item greater than 10 mm in size
3. A stone is defined as an angular item greater than 10 mm in size
4. Silts describe a sample from a homogeneous feature from which no discrete item could be identified

QA Check OK

QA Check OK

QA Check OK
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Summary of Beach Finds Analysis Data

Range Average β/γβ/γβ/γβ/γ γγγγ β/γ β/γ β/γ β/γ to γ  γ  γ  γ ratio Radionuclide < Activity (Bq)

Based on 
Pu239:Pu241 

ratio

Sellafield Beach

2006/11/29/01 1073872 45 x 22 34 Pebble E301605 N503300 2.5 5 3 2 60Co 5.E+02 10
106Ru 8.E+01
125Sb 7.E+01
134Cs 9.E+01
137Cs 7.E+03

2006/11/29/02 1073873 <1 1 Particle E301575 N503340 15 60 3 20 60Co < 5.E+00 > 22
134Cs < 6.E+00
137Cs 2.E+04

2006/11/30/01 1074168 12 x 20 16 Stone E301841 N503349 9 40 7 6 60Co < 5.E+00 27
134Cs 4.E+00

137Cs 7.E+04

2006/11/30/02 1074169 18 x 30 24 Stone E301813 N503501 0 40 5 8 60Co < 4.E+00 > 25
134Cs < 8.E+00
137Cs 8.E+04

2006/11/30/03 1074745 7 x 4 6 Particle E301772 N503354 9 14 4 4 60Co < 5.E+00 > 23
134Cs < 7.E+00
137Cs 4.E+04

2006/12/01/01 1074634 7 x 5 6 Particle E301843 N503484 5 42 5 8 60Co < 5.E+00 > 24

134Cs < 7.E+00
137Cs 5.E+04

2006/12/01/02 1074635 8 x 4 6 Particle E301556 N503325 12 10 2 5 60Co < 4.E+00 > 20
134Cs < 5.E+00
137Cs 1.E+04
154Eu 2.E+01
241Am 5.E+02

2006/12/01/03 1074636 3 x 1 2 Particle E301562 N503331 10 40 5 8 60Co < 5.E+00 23
134Cs 3.E+00
137Cs 2.E+04

2006/12/01/04 1074637 30 x 20 25 Pebble E301583 N503308 - 10 2 5 60Co 2.E+00 > 20
134Cs < 4.E+00
137Cs 1.E+04
241Am 8.E+01

Braystones

2007/01/29/01 1083006 <1 1 Cs137 Particle E299910 N505941 10 34 2 17 60Co < 1.E+01 > 18
134Cs < 9.E+00
137Cs 9.E+03

2007/01/30/01 1083113 1 1 Cs137 Particle E300063 N505951 10 18 2 9 60Co < 5.E+00 > 21
134Cs < 8.E+00
137Cs 2.E+04

4. The activity values reported represent the best estimate to one significant figure.  There is an uncertainty associated 1083114 <1 1 Background Particle E299787 N505824 15 < 1 < 1 60Co 9.E-02 N/A 28
137Cs 5.E-01
241Am 6.E+04
238Pu 2.E+04
239Pu 2.E+04
237U 1.E+01

241Pu 4.E+05

St Bees

2007/05/22/01 1101226 N/A N/A
Co60 & 

Background Particle E296677 N501804 2.5 1 0
60Co < 1.E+01 N/A 27
106Ru < 1.E+02
125Sb < 4.E+01
134Cs < 2.E+01
137Cs < 2.E+01
241Am 4.E+04
238Pu 2.E+04
239Pu 1.E+04
237U 8.E+00

241Pu 3.E+05

Ehen Spit plus part of Sellafield North

2007/05/24/01 1101729 5 x 10 7 Cs137 Particle E301649 N503257 5 20 2 10 60Co < 2.E+01 > 19
106Ru < 6.E+02
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 3.E+02

2007/05/24/02 1101730 40 40 Cs137 Pebble E301675 N503274 15 40 3 13 60Co < 2.E+01 > 21
106Ru < 9.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 7.E+04
241Am < 4.E+02

2007/05/24/03 1101731 20 20 Cs137 Stone E301750 N503272 10 55 1.5 37 60Co < 9.E+00 > 19
106Ru < 6.E+02
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 3.E+02

2007/05/24/04 1101732 3 3 Cs137 Particle E301972 N503145 10 10 1 10 60Co < 1.E+01 > 17
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 1.E+02

ID GPS Location Depth (cm)
Lab's Serial 

Number
Triggered 

Alarms

Estimated Age for Magnox Type 
Material

Based on 
Cs134:Cs137 

ratio

Radionuclide ActivitySize (mm)

Description

Contact Dose Rate µµµµSv/hr
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Range Average β/γβ/γβ/γβ/γ γγγγ β/γ β/γ β/γ β/γ to γ  γ  γ  γ ratio Radionuclide < Activity (Bq)

Based on 
Pu239:Pu241 

ratioID GPS Location Depth (cm)
Lab's Serial 

Number
Triggered 

Alarms

Estimated Age for Magnox Type 
Material

Based on 
Cs134:Cs137 

ratio

Radionuclide ActivitySize (mm)

Description

Contact Dose Rate µµµµSv/hr

2007/05/24/05 1101733 N/A N/A Cs137 Particle E302029 N503115 5 10 0 60Co < 2.E+01 > 16
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/05/25/01 1101809 N/A N/A Background Particle E302046 N503073 1.5 5 1.5 3 60Co < 2.E+01 N/A 33
106Ru < 1.E+02
125Sb < 4.E+01
134Cs < 1.E+01
137Cs < 2.E+01
241Am 4.E+05
238Pu 9.E+04
239Pu 6.E+04
237U 3.E+01

241Pu 1.E+06
2007/05/25/02 1101810 N/A N/A Cs137 Particle E301582 N503360 5 10 0.5 20 60Co < 2.E+01 > 14

106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 5.E+03
241Am < 1.E+02

2007/05/25/03 1101811 < 5 5 Cs137 Particle E301583 N503359 10 5 0 60Co < 1.E+01 > 14
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 7.E+03
241Am 1.E+02

2007/05/25/04 1101812 50 50 Cs137 Pebble E301614 N503317 20 120 5 24 60Co < 1.E+01 > 22
106Ru < 1.E+03
125Sb < 7.E+02
134Cs < 3.E+01
137Cs 1.E+05
241Am < 5.E+02

2007/05/25/05 1102365 N/A Cs137 Particle E301590 N503316 7.5 4.5 0 60Co < 1.E+01 > 17
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/05/25/06 1102165 N/A N/A Cs137 Particle E301588 N503334 2 10 1 10 60Co < 2.E+01 > 16
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 1.E+01
137Cs 1.E+04
241Am < 1.E+02

2007/05/25/07 1102166 N/A N/A Background Particle E301599 N503340 2 1 0.5 2 60Co < 1.E+01 N/A 63
106Ru < 1.E+02
125Sb < 4.E+01
134Cs < 2.E+01
137Cs < 2.E+01
241Am 1.E+05
238Pu < 8.E+03
239Pu 8.E+04
237U 1.E+01

241Pu 4.E+05
2007/05/25/08 1102167 N/A Cs137 Particle E301716 N503413 8 12 0.3 40 60Co < 1.E+01 > 18

106Ru < 3.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 2.E+04
241Am < 2.E+02

2007/05/25/09 1102168 5 5 Cs137 Particle E301728 N503425 17 15 1.5 10 60Co < 1.E+01 > 19
106Ru < 5.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 2.E+02

2007/05/25/10 1102169 ~ 8 8 Cs137 Particle E301758 N503436 17 40 2 20 60Co < 8.E+00 > 21
106Ru < 1.E+03
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 5.E+04
241Am < 3.E+02

2007/05/26/01 1102163 25 25 Cs137 Pebble E302106 N503043 10 30 1 30 60Co < 1.E+01 > 19
106Ru < 5.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 2.E+02

2007/05/26/02 1102164 N/A N/A Cs137 Particle E302146 N502985 <1.5 25 0 60Co < 9.E+00 > 16
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 1.E+02

2007/05/27/01 1102170 N/A Cs137 Particle E302246 N502870 <2.5 20 0.5 40 60Co < 2.E+01 > 16
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02
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Range Average β/γβ/γβ/γβ/γ γγγγ β/γ β/γ β/γ β/γ to γ  γ  γ  γ ratio Radionuclide < Activity (Bq)

Based on 
Pu239:Pu241 

ratioID GPS Location Depth (cm)
Lab's Serial 

Number
Triggered 

Alarms

Estimated Age for Magnox Type 
Material

Based on 
Cs134:Cs137 

ratio

Radionuclide ActivitySize (mm)

Description

Contact Dose Rate µµµµSv/hr

2007/05/27/02 1102171 20 x 30 N/A Cs137 Silt E302240 N502839 13 0 0 60Co < 4.E+00 > 7
106Ru < 4.E+01
125Sb < 1.E+01
134Cs < 5.E+00
137Cs 2.E+02
241Am 1.E+03

2007/05/27/03 1102172 5 5 Cs137 Particle E302276 N502859 <1.5 20 0 60Co < 2.E+01 > 17
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/05/28/01 1102173 15 15 Cs137 Stone E302163 N502987 3-4 40 1 40 60Co < 1.E+01 > 17
106Ru < 4.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 2.E+04
241Am < 2.E+02

2007/05/28/02 1102174 40 40 Cs137 Pebble E302249 N502924 0 2 0 60Co < 2.E+01 > 17
106Ru < 4.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/05/29/01 1102366 30 30 Cs137 Pebble E302302 N502738 10 6 1.5 4 60Co < 2.E+01 > 19
106Ru < 6.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 3.E+02

2007/05/29/02 1102367 N/A N/A Cs137 Silt E302235 N502815 12-15 0 0 60Co < 1.E+01 3
106Ru < 2.E+02
125Sb < 4.E+01
134Cs 8.E+00
137Cs 9.E+01
241Am 1.E+03

2007/05/30/01 1102512 30x40 35 Cs137 & Co60 Pebble E302140 N502886 0 30 0 60Co < 2.E+01 > 16
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am 1.E+02

2007/05/30/02 1102513 N/A N/A Cs137 Particle E302195 N502600 0-2 55 0.5 110 60Co < 2.E+01 > 17
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/05/31/01 1102529 15 x 25 20 Cs137 Stone E301464 N503362 16 45 3 15 60Co < 1.E+01 > 20
106Ru < 8.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 5.E+04
241Am < 3.E+02

2007/05/31/02 1102530 30 x 40 35 Cs137 Pebble E301485 N503429 5 1.5 0.5 3 60Co < 9.E+00 > 15
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 1.E+01
137Cs 6.E+03
241Am < 1.E+02

2007/05/31/03 1102531 N/A N/A Cs137 Particle E301678 N503520 4 40 2 20 60Co < 2.E+01 > 19
106Ru < 5.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 2.E+02

2007/06/01/01 1103076 N/A N/A Cs137 Particle E301488 N503424 <2.5 0.5 0 60Co < 1.E+01 > 14
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 6.E+03
241Am < 1.E+02

2007/06/01/02 1103077 N/A N/A
Cs137 & 

Background Particle E301530 N503376 <2.5 10 0 60Co < 2.E+01 > 9
106Ru < 1.E+02
125Sb < 7.E+01
134Cs < 1.E+01
137Cs 8.E+02
241Am < 6.E+01

2007/06/01/03 1103078 N/A Cs137 & Co60 Particle E301590 N503413 3 5 0.5 10 60Co < 1.E+01 > 14
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 7.E+03
241Am 3.E+02

2007/06/01/04 1103079 10 10 Cs137 Pebble E301532 N503413 8 8 1 8 60Co < 2.E+01 > 15
106Ru < 2.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 8.E+03
241Am < 1.E+02
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Range Average β/γβ/γβ/γβ/γ γγγγ β/γ β/γ β/γ β/γ to γ  γ  γ  γ ratio Radionuclide < Activity (Bq)

Based on 
Pu239:Pu241 

ratioID GPS Location Depth (cm)
Lab's Serial 

Number
Triggered 

Alarms

Estimated Age for Magnox Type 
Material

Based on 
Cs134:Cs137 

ratio

Radionuclide ActivitySize (mm)

Description

Contact Dose Rate µµµµSv/hr

2007/06/01/05 1103080 N/A N/A
Cs137 & Co60 
& Background Particle E301643 N503527 11 30 0.5 60 60Co < 2.E+01 > 16

106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 1.E+02

2007/06/01/06 1103081 10 10 Cs137 Pebble E301663 N503514 <2.5 20 1.5 13 60Co < 2.E+01 > 20
106Ru < 5.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 3.E+04
241Am < 2.E+02

2007/06/01/07 1103082 10 10 Cs137 Pebble E301717 N503643 2.5 60 2 30 60Co < 2.E+01 > 20
106Ru < 6.E+02
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 5.E+04
241Am 2.E+02

2007/06/01/08 1103083 10 10 Cs137 Pebble E301798 N503540 <2 30 0 60Co < 2.E+01 > 17
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 1.E+01
137Cs 1.E+04
241Am < 1.E+02

2007/06/01/09 1103084 10 10 Cs137 Pebble E301786 N503566 10 30 0 60Co < 9.E+00 > 16
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/06/01/10 1103085 2.5 2.5 Cs137 Particle E301799 N503545 10 15 2.5 6 60Co < 2.E+01 > 22
106Ru < 1.E+03
125Sb < 6.E+02
134Cs < 2.E+01
137Cs 8.E+04
241Am < 5.E+02

2007/06/02/01 1103086 10 10 Cs137 Pebble E301485 N503423 2.5 4 0 60Co < 1.E+01 > 14
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 5.E+03
241Am < 1.E+02

2007/06/02/02 1103087 10 10
Cs137 & 

Background Pebble E301476 N503431 8 60 6 10 60Co < 1.E+01 > 22
106Ru < 9.E+02
125Sb < 6.E+02
134Cs < 3.E+01
137Cs 9.E+04
241Am < 4.E+02

2007/06/02/03 1103088 N/A N/A Background Particle E301531 N503357 3 0.5 0 60Co < 2.E+01 N/A N/A
106Ru < 1.E+02
125Sb < 4.E+01
134Cs < 2.E+01
137Cs < 2.E+01
241Am 6.E+04
238Pu ND
239Pu 4.E+03
237U ND

241Pu ND
2007/06/02/04 1103089 N/A N/A Cs137 Particle E301531 N503441 <1 25 1 25 60Co < 2.E+01 > 11

106Ru < 2.E+02
125Sb < 1.E+02
134Cs < 2.E+01
137Cs 3.E+03
241Am < 9.E+01

2007/06/02/05 1103090 N/A N/A
Cs137 & 

Background Particle E301646 N503504 3 110 3.5 31 60Co 0.E+00 > 21
106Ru < 8.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 6.E+04
241Am < 3.E+02

2007/06/02/06 1103091 25 25 Cs137 Stone E301692 N503682 0 2.5 1 3 60Co < 1.E+01 > 14
106Ru < 4.E+02
125Sb < 3.E+02
134Cs < 5.E+01
137Cs 2.E+04
241Am < 2.E+02

2007/06/02/07 1103092 8 8 Cs137 Particle E301820 N503506 4 60 3 20 60Co < 1.E+01 > 21
106Ru < 8.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 6.E+04
241Am < 4.E+02

2007/06/03/01 1103093 8 8
Cs137 & 

Background Particle E301611 N503523 13 20 2.5 8 60Co < 1.E+01 > 21
106Ru < 7.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 6.E+04
241Am < 4.E+02
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Range Average β/γβ/γβ/γβ/γ γγγγ β/γ β/γ β/γ β/γ to γ  γ  γ  γ ratio Radionuclide < Activity (Bq)

Based on 
Pu239:Pu241 

ratioID GPS Location Depth (cm)
Lab's Serial 

Number
Triggered 

Alarms

Estimated Age for Magnox Type 
Material

Based on 
Cs134:Cs137 

ratio

Radionuclide ActivitySize (mm)
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Contact Dose Rate µµµµSv/hr

2007/06/03/02 1103094 2 2
Cs137 & 

Background Particle E301589 N503557 <1 10 0 60Co < 1.E+01 > 15
106Ru < 2.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 7.E+03
241Am < 1.E+02

2007/06/03/03 1103096 N/A N/A
Cs137 & 

Background Particle E301604 N503555 8 150 2 75 60Co < 9.E+00 > 21
106Ru < 6.E+02
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 5.E+04
241Am < 3.E+02

2007/06/03/04 1103097 N/A N/A Cs137 Particle E301615 N503564 8 40 1 40 60Co < 6.E+00 > 18
106Ru < 4.E+02
125Sb < 3.E+02
134Cs < 1.E+01
137Cs 2.E+04
241Am < 2.E+02

2007/06/03/05 1103099 N/A N/A Cs137 Particle E301624 N503563 2.5 20 0.5 40 60Co < 2.E+01 > 15
106Ru < 3.E+02
125Sb < 2.E+02
134Cs < 2.E+01
137Cs 8.E+03
241Am < 1.E+02

2007/06/03/06 1103101 20 20 Cs137 Stone E301659 N503629 0 100 3 33 60Co < 1.E+01 > 21
106Ru < 9.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 7.E+04
241Am < 4.E+02

2007/06/03/07 1103102 8 8
Cs137 & 

Background Particle E301695 N503620 23 60 7 9 60Co < 1.E+01 > 22
106Ru < 1.E+03
125Sb < 7.E+02
134Cs < 3.E+01
137Cs 1.E+05
241Am 4.E+02

2007/06/03/08 1103104 10 10 Cs137 Pebble E301716 N503630 25 2 13 60Co < 2.E+01 > 21
106Ru < 6.E+02
125Sb < 4.E+02
134Cs < 2.E+01
137Cs 4.E+04
241Am < 3.E+02

2007/06/03/09 1103105 50 50 Cs137 Stone E301725 N503651 0 90 15 6 60Co < 2.E+01 > 21
106Ru < 9.E+02
125Sb < 5.E+02
134Cs < 2.E+01
137Cs 7.E+04
241Am < 4.E+02

Seascale North

2007/06/05/01 1103514 N/A N/A Cs137 & Co60 Particle E303014 N501739 < 1 125 1 125 60Co 6.E+03 N/A
106Ru < 6.E+02
125Sb < 1.E+02
134Cs < 1.E+02
137Cs 8.E+01
241Am < 1.E+02

2007/06/06/01 1103943 N/A N/A Cs137 Particle E302423 N502028 5 - 8 80 0 Beta ? 60Co < 1.E+01 > 14
106Ru < 4.E+02
125Sb < 2.E+02
134Cs < 4.E+01
137Cs 1.E+04
241Am < 2.E+02

2007/06/07/01 1104080 N/A N/A Cs137 Particle E303012 N501244 < 1 110 0.5 220 60Co < 5.E+00 > 18
106Ru < 4.E+02
125Sb < 3.E+02
134Cs < 2.E+01
137Cs 2.E+04
241Am < 2.E+02

Assumptions: 1. The β dose rate for all betas is approximately 8E-2 µSv/h per Bq at 1 cm from a point source Average age based on all estimates > 18 38
2. The γ dose rate for Cs137 is approximately 9E-4 µSv/h per Bq at 1 cm from a point source Average age based on all except silt estimates > 18
3. Cs137 will have an approximate β/γ to γ dose rate ratio of 90 for a point source Average age based on positive results estimates = 16
4. If the measured γ dose rate is zero then the true dose rate could be 0.5 µSv/h Average age based on positive results except silt estimates = 20
5. Age calculations based on the starting ratios for typical Magnox fuel Average age based on all except suspect result = 29
(i.e. 5000 MWd/t, 2.3MW/t, Natural U, 180 days cooled 
6. If both current results are Limit of Detection (LOD) the age calculation is inappropriate and hence the calculation method is not applicable (i.e. N/A) 
7. If one of the results is LOD then it is assumed that the age will be > or < the calculated value depending on which results is LOD
8. For low positive Cs137 results and LOD Cs134 results the age calculation can return a negative age and hence the calculation method is not applicable (i.e. N/A) 

Footnotes
1. Dose rate ratios > 90 would suggest pure Beta radionuclides may be present (highlighted as red ratio)
2. If the γ dose rate is zero a possible Beta radionuclide is indicated if the β/γ dose rate is > 50 (i.e. shown a Beta ?)
3. Cs137 activity values greater than or equal to 1E+05 highlighted in red and bold
4. Am241 activity values greater than or equal to 1E+04 highlighted in amber and bold
5. Particle definition based on average size less than 10 mm
6. NUKEM Hillcat Evolution system alarms ==> Cs137, Co60, Background Change & High Count Rate
7. Pu241 values calculated from U237 daughter using 0.00245% branching ratio (highlighted in blue)
8. The >60 year age (in red) is not judged to be valid and most probably caused by an interference affect on the low energy Gamma Scan
9. Where activity has not been detected due to Am241 interference the value is quoted as not detected (i.e ND)
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