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Endnotes to data tables 4 to 8  

Table 4

(1)
The value indicated corresponds to the sum of individually assessed nuclides except tritium. 

(2)
ß-Activity for Tihange/Doel: Sr-89, Sr-90, Fe-55. Other radionuclides for Tihange/Doel: Cr-51, Mn54, Co-57, Fe-59, Ru-103, Te-123m, Sb-124, I-131, Ba-140, La-140, Ce-141.

(3)
France explains that there is no simple relationship between the production of electricity and discharges of radioactive effluent other than tritium. This is because the amounts of effluent discharged depend on many factors: the condition of fuel cladding (first barrier), the processing carried out in the various existing plants, the operational mode of the reactor (load-following or providing basic power) and, above all, the volume of work carried out during shutdowns for refuelling.

Moreover, electricity is produced according to a programme fixed station by station at national level, and deliberate shutdowns, either during stand-by periods or for work to be carried out, are fixed by national criteria: the end of a natural cycle, arrangements for maintenance depending on the availability of teams of workers, constraints of the national grid and the demand for electricity.

It is easy to understand that a unit can operate over a calendar year and can produce a lot of power if it has been refuelled at the end of the previous year and if it is made to extend its cycle. In this case, the production of effluent will be minimised (no work is carried out). On the other hand, a unit shutdown for a long time (decennial shut-down, typically) will show an increase in the production of effluent and a decrease in the power supplied. During the next year, these two scenarios may be reversed. There is therefore good reason not to attempt a comparison of one site with another over short periods (= 10 years) as regards the quantity of radioactive effluent (other than tritium) discharged for a given amount of electrical energy produced.

In order to eliminate the variability associated with specific operating conditions of each reactor, it is more appropriate for a given year to consider the total amount of electricity generated by the French facilities in the OSPAR area. In 2012, their net electrical output was 315 millions of MWh.
(4)
Data from the producers EDF.

(5)
No power operation since 2011

(6)
"Total-β" values represent an assimilation of β-emitting and γ-emitting radionuclides.

(7)
Regarding the nuclear power plants, the discharge data have been estimated taking into account the criteria set out in Commission Recommendation 2004/2/Euratom of 18 December 2003 on standardised information on radioactive airborne and liquid discharges into the environment from nuclear power reactors and reprocessing plants in normal operation.
(8)
Other radionuclides for Almaraz: Cr-51, Mn-54, Fe-55, Fe-59, Co-58, Co-60, Ni-63, Zn-65, Sr-89, Sr-90, Nb-95, Zr-95, Ru-103, Ru-106, Ag-110m, Sb-122, Sb-124, Sb-125, Te-123m, I-131, Cs-134, Cs-137, Ce-141, Ce-144. Other radionuclides for Trillo: Mn-54, Fe-55, Co-58, Co-60, Ni-63, Nb-95, Ag-110m, Sb-122, Sb-124, Sb-125, Te-123m, Cs-134, Cs-137. In both cases activities for Fe-55 and Ni-63 have been estimated from Co-60 using factors that have been obtained as a result of the analysis of annual compound samples.
(9)
Total-α activity reported for Spanish NPP is actually a “Total-α” measurement.

(10a)
The value reported corresponds to the sum of individually assessed (-emitting radionuclides

(10b)
The value reported corresponds to the sum of individually assessed (-emitting radionuclides, excludning H-3 but including the other beta emitting nuclides in the table

(10c)
The value reported corresponds to the sum of the detected radionuclides not mentioned in the table

(11)
For Ringhals unit 1 the following radionuclides were detected: Cr-51, Mn-54, Fe-59, Co-57, Co‑58, Co-60, Ni-63, Zn-65, As-76, Zr-95, Nb-95, Ag-110m, Sb-124, Sb-125, Sr-90, Te-123m, Cs-137, I-131, H-3, Pu-238, Pu-239/Pu-240, Am-241, Cm-242, Cm-244

(12)
For Ringhals unit 2 the following radionuclides were detected: Cr-51, Mn-54, Co-58, Co-60, Ni‑63, Zr-95, Nb-95, Ag-110m, Sb-122, Sb-124, Sb-125, Sr-89, Sr-90, Te-123m, Cs-137, H-3, Pu-238, Pu-239/Pu-240, Am-241, Cm-242, Cm-244

(13)
For Ringhals unit 3 the following radionuclides were detected: Cr-51, Mn-54, Co-58, Co‑60, Ni-63, Zr-95, Nb-95, Ag-108m, Ag-110m, Sb-124, Sb-125, Te-123m, Cs‑137, H-3, Pu-238, Pu-239/Pu-240, Am-241, Cm-242, Cm-244

(14)
For Ringhals unit 4 the following radionuclides were detected: Cr-51, Mn-54, Fe-59, Co-57, Co‑58, Co-60, Ni-63, Zr-95, Nb-95, Ag-110m, Sb-124, Sb-125, Te-123m, H-3, Pu-238, Pu-239/Pu-240, Am-241, Cm-242, Cm-244

 (15)
Total-B value is the sum of the radioactivity of individual radionuclides that do not belong to tritium and alpha emitters.
Table 5

(1)
Discharges of the Centre de Stockage de la Manche (low and intermediate level waste disposal site) are included in the La Hague discharges.

(2)
The values of the liquid discharge limits for tritium and iodine-129 vary depending on the annual mass throughput of uranium in THORP (Thermal Oxide Reprocessing Plant), at Sellafield which was 230 te for 2012/2013.
Table 7

(1)
The installed capacity is the maximum value. The reactors function in a discontinuous way, often at a fraction of their maximum.

(2)
Delft site refers to Research Reactor of Technical University Delft and different laboratories.

(3)
The data represent the total emissions/discharges from the Reactor Institute Delft (RID) complex, including the Research Reactor (HOR) and different laboratories (it is not possible to make a distinction between the various sources). The discharges from the RID-HOR are substantially lower than the total values reported.

(4)
"Total-β" value represents all β-emitting nuclides, including tritium.
(5) 
The data represent the total emissions/discharges from the Petten complex. This will lead to an overestimate of the discharges of the reactor (it is not possible to distinguish the discharges from the reactor). The LFR (“Low Flux Reactor”) is no longer in use since December 2010. 

(6)
Petten site refers to Research reactor of EU-JRC, the low-flux research reactor (no longer in use since December 2010), Hot Cell Laboratories, Mo Production Facilities and Decontamination and Waste Treatment of NRG. 

(7)
"Total-β" value represents an assimilation of β-emitting and γ-emitting radionuclides.
(8)
Some radionuclides reported to be discharged in small amounts by IFE are not included as specific nuclides in the spreadsheet. 

From IFE Halden, these radionuclides are: Ru-103, Fe-59, Hf-175, Hf-181, Ir-192 and Zn-65 

All these have been included in the Total-.

No liquid discharges from IFE Kjeller in 2012.

(9)
Annual discharge data of gaseous effluents are also available.

(10)
Figure for Total- does not include tritium.  

Table 8

(1)
The value indicated corresponds to the sum of individually assessed nuclides except tritium. 

(2)
Additionally reporting required at discharges of H-3 above 2 TBq in one month.


Additionally reporting required at discharges of Gross-( above 0,3E-03 TBq in one month.

(3)
All three Danish research reactors have been taken out of operation and the process of decommissioning has started. As a consequence the discharge limits and the reporting obligations set in the Operational limits and Conditions have been revised. The annual discharges reported are now exclusively from the Waste Management Plant.

(4)
France informs that the column entitled "other radionuclides" corresponds to the sum of monthly liquid discharges 2011 (PF+PA+Ni63, Fe55, Sr90, Tc99). 
(5)
Shut down in 1977.

(6)
Shut down in 1986.

(7)
Shut down in 2005.

(8)
Shut down in 1990.

(9)
Shut down in 2003.

(10)
Shut down in 1994. 

(11)
Other radionuclides for José Cabrera: Fe-55, Co-60, Ni-63, Cs-137. 
(12)
A central interim storage facility including a waste treatment plant (ZWILAG) was put in operation in Switzerland. First year of reporting of discharges from this facility is 2005. Since 2010 only operational waste from the nuclear power stations and the research and development facility Paul Scherrer Institute is treated.

(13)
Trawsfynydd shut down in 1993, reactors decommissioned. 
(14) 
Total Beta is calculated in the same way as in Table 5 
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