Approved by 
Order of the Federal Environmental, Industrial and Nuclear Supervision Service 
No. ___ dated _______________, 20__ 

SAFETY GUIDE 
IN THE USE OF ATOMIC ENERGY "RECOMMENDED METHODS FOR CALCULATING PARAMETERS NECESSARY FOR THE DEVELOPMENT OF STANDARDS FOR PERMISSIBLE DISCHARGES OF RADIOACTIVE SUBSTANCES INTO WATER BODIES"

(RB-126-17)

I. General

1. The safety guide in the use of atomic energy "Recommendations for methods for calculating parameters necessary for the development of standards for permissible discharges of radioactive substances into water bodies" (RB-126-17) (hereinafter referred to as the Safety Guide) has been developed in accordance with Article 6 of the Federal law dated November 21, 1995 N 170-FZ "On atomic energy use" to promote the observance of requirements of federal rules and regulations for the use of atomic energy "General safety provisions for nuclear power plants" (NP-001-15) approved by order of Rostechnadzor dated December 17, 2015 (registered by the Ministry of Justice of the Russian Federation on February 2, 2016, registration N 40939); federal rules and regulations for the use of atomic energy "General provisions for ensuring the safety of nuclear fuel cycle facilities (NFC GSR)" (NP-016-05) approved by the decree of Rostechnadzor of December 2, 2005. No. 11 (registered by the Ministry of Justice of the Russian Federation on February 1, 2006, registration number 7433); federal rules and regulations for the use of atomic energy "General safety assurance provisions of research nuclear installations" (NP-033-11) approved by decree of Rostechnadzor N 348 dated June 30, 2011 No. 348 (registered by the Ministry of Justice of the Russian Federation on August 29, 2011, registration No. 21700) and federal rules and regulations on the use of atomic energy "Safety in handling radioactive waste. General provisions" (NP-058-14), approved by decree of Rostechnadzor N 347 dated August 5, 2014 (registered with the Ministry of Justice of the Russian Federation on November 14, 2014, registration No. 34701).

2. This Safety Guide contains methods recommended by the Federal Environmental, Industrial and Nuclear Supervision Service for calculating parameters used to develop standards for permissible discharges of radioactive substances into water bodies.

3. This Safety Guide is intended for use by organizations that develop standards for permissible discharges of radioactive substances into water bodies, as well as by Rostechnadzor specialists who evaluate and approve standards for permissible discharges of radioactive substances into water bodies.

4. The requirements of the Federal Rules and Regulations in the field of atomic energy use may be implemented through the use of methods other than those specified by these Safety Guides subject to substantiation of the selected methods.

II. Recommended methods for calculating radioecological parameters used for developing standards for permissible discharges of radioactive substances into water bodies

5. The parameters used for the development of standards for permissible discharges (hereinafter - PD) of radioactive substances into water bodies are recommended to be calculated in accordance with the ratios set out in this Safety Guide.

6. To determine the maximum specific activity of radionuclides in the water of water bodies (hereinafter - MSA), the calculation of which is required in accordance with section VI of the Methodology for developing standards for permissible discharges of radioactive substances into water bodies for water users (hereinafter - the Methodology), it is recommended to follow paragraphs 7 - 27 hereof. An example of MSA calculation is presented in Appendix N 1 hereto.

7. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of external radiation exposure associated with bathing in a water body, it is recommended to bring equation (7) of the Method to the following form:
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 - quota of the annual effective dose limit (hereinafter - DL) for discharges allocated for the organization in question, Sv/year;

3.15 · 107 - number of seconds per year;

Fr,ext - dose factor for external radiation exposure, (Sv·m3)·(Bq·sec)-1, its recommended values presented in Table N 1 of Appendix N 2 hereto;
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 - bathing time in fractions of a year (dimensionless value) (in the absence of data from local field studies, it is recommended to use the value from table N 2 of Appendix N 2 hereto).

7. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of external radiation exposure associated with extraction (fishing) of water biological resources, it is recommended to bring equation (7) of the Method to the following form:
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 - quota of the DL for discharges allocated for the organization in question, Sv/year;

3.15 · 107 - number of seconds per year;

Fr,ext - dose factor for external radiation exposure, (Sv·m3)·(Bq·sec)-1, its recommended values presented in Table N 1 of Appendix N 2 hereto;
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 - fishing time in fractions of a year (dimensionless value) (in the absence of data from local field studies, it is recommended to use the value from table N 2 of Appendix N 2 hereto).

7. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of external radiation exposure associated with staying on a beach, it is recommended to bring equation (7) of the Method to the following form:
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where [image: image8.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;

3.15 · 107 - number of seconds per year;

fr - dose factor equal to the power of the equivalent dose from surface soil contamination with r-th radionuclide with a single surface activity, (Sv·m2)·(Bq·sec)-1, its recommended values presented in Table N 1 of Appendix N 2 hereto;
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 - contaminated soil density, kg/m3 (in the absence of data from local field studies, it is recommended to be assumed equal to 1200 kg/m3);
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 - the thickness of the soil layer contaminated with radionuclides, m (in the absence of data from local field studies, it is recommended to be assumed equal to 0.02 m);
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 - time of stay on a beach in fractions of a year (dimensionless value) (in case of the absence of data in case of absence of data of local field studies, it is recommended to use a value from Table N 2 of Appendix N 2 hereto);
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 - coefficient of interphase distribution "water-soil", m3/kg, which is recommended to be calculated from the equation below:
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where [image: image14.wmf]λ
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 - radionuclide decay constant, year-1;

Te - effective time of accumulation of radionuclides in bottom sediments, which in the absence of data from local field studies is recommended to be assumed to be one year;
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 - coefficient of interphase distribution of radionuclide r between water and bottom sediments, m3/kg (in the absence of data from local field studies it is recommended to use data from tables N 3 and N 4 of Appendix N 2 hereto).

10. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of external radiation exposure associated with staying on flood plains of rivers, it is recommended to bring equation (7) of the Method to the following form:
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where [image: image17.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;

3.15 · 107 - number of seconds per year;

fr - dose factor equal to the power of the equivalent dose from surface soil contamination with r-th radionuclide with a single surface activity, (Sv·m2)·(Bq·sec)-1, its recommended values presented in Table N 1 of Appendix N 2 hereto;
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 - contaminated soil density, kg/m3 (in the absence of data from local field studies, it is recommended to be assumed equal to 1200 kg/m3);
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 - the thickness of the soil layer contaminated with radionuclides, m (in the absence of data from local field studies, it is recommended to be assumed equal to 0.02 m);
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 - coefficient of interphase distribution "water-soil", m3/kg, which is recommended to be calculated from equation (4) of paragraph 9 hereof;
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 - time of stay on flood plain of a river in fractions of a year (dimensionless value) (in case of absence of data of local field studies, it is recommended to use a value from Table N 2 of Appendix N 2 hereto).

11. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of external radiation exposure associated with staying on irrigated agricultural lands, it is recommended to bring equation (7) of the Method to the following form:
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where [image: image23.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;

3.15 · 107 - number of seconds per year;

fr - dose factor equal to the power of the equivalent dose from surface soil contamination with r-th radionuclide with a single surface activity, (Sv·m2)·(Bq·sec)-1, its recommended values presented in Table N 1 of Appendix N 2 hereto;

qir - water consumption for irrigation, m3/(m2·year) (in case of the absence of data of local field studies, it is recommended to be assumed equal to 0.475 m3/(m2·year);

Tir - duration of irrigation, year (recommended to be assumed equal to the average time of human residence on the surface of the earth contaminated with radionuclides - 50 years);
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 - radionuclide decay constant, year-1;
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 - time of stay on irrigated territories in fractions of a year (dimensionless value) (in case of absence of data of local field studies, it is recommended to use a value from Table N 2 of Appendix N 2 hereto).

12. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of fish, it is recommended to bring equation (10) of the Method to the following form:
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where [image: image27.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to SanPiN 2.6.1.2523-09 "Radiation safety norms" approved by resolution of the Russian Federation Chief Medical Officer dated July 7, 2009 No. 47 (registered by the Ministry of Justice of the Russian Federation registration No. 14534 dated August 14, 2009) (hereinafter NRB-99/2009), Sv/Bq;

KP,r - coefficient of accumulation of radionuclide r in fish, m3/kg (in case of the absence of local field studies it is recommended to assume for fresh water fish - values from Table N 5 of Appendix N 2 hereto, and for sea fish - values from Table N 6 of Appendix N 2 hereto);

Ir,fish - annual fish consumption by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

13. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of fruits and vegetables from irrigated agricultural lands, it is recommended to bring equation (10) of the Method to the following form:
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 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Kveg,r - coefficient of transfer of radionuclides from water via food chains into fruit and vegetable crops, m3/kg (recommended to be determined from equation (15) of paragraph 20 hereof);

Ir,vegs - annual consumption of fruit and vegetable products by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

14. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of meat of cattle whose organism the radionuclide enters through watering, it is recommended to bring equation (10) of the Method to the following form:
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where [image: image33.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Kmeat(watering place),r - coefficient of transfer of radionuclides from water via food chains into meat of cattle through watering, m3/kg (recommended to be determined from equation (16) of paragraph 21 hereof);

Ir,meat - annual consumption of meat by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

15. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of milk of cattle whose organism the radionuclide enters through watering, it is recommended to bring equation (10) of the Method to the following form:
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 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Kmilk(watering place),r - coefficient of transfer of radionuclides from water via food chains into milk of cattle through watering, m3/kg (recommended to be determined from equation (17) of paragraph 21 hereof);

Ir,milk - annual consumption of milk by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

16. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of meat of cattle whose organism the radionuclide enters due to its grazing on irrigated lands, it is recommended to bring equation (10) of the Method to the following form:
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where [image: image39.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Kmeat(pasture),r - coefficient of transfer of radionuclides from water via food chains into meat of cattle through its grazing on irrigated lands, m3/kg (recommended to be determined from equation (18) of paragraph 22 hereof);

Ir,meat - annual consumption of meat by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

15. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of milk of cattle whose organism the radionuclide enters due to its grazing on irrigated lands, it is recommended to bring equation (10) of the Method to the following form:
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where [image: image42.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Kmilk(pasture),r - coefficient of transfer of radionuclides from water via food chains into milk of cattle through its grazing on irrigated lands, m3/kg (recommended to be determined from equation (19) of paragraph 22 hereof);

Ir,milk - annual consumption of milk by a person from the age group that is critical for the oral route of radionuclide r, kg/year (recommended to be determined from equation (21) of paragraph 25 hereof).

18. When calculating the maximum discharge value at which the quota for radiation from discharges established for the organization is not exceeded, in accordance with equation (26) of the Method, it is recommended to take into account the path of radiation associated with ingestion of water during bathing. For this purpose, it is recommended for equation (26) of the Method to include the value [image: image44.wmf]WD
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 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

VWD - volume of water ingested by a person when bathing, m3/year (recommended to be assumed equal to 0.429 m3/year for children up to 17 years old and 0.184 м3/year for adults);
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 - bathing time in fractions of a year (dimensionless value) (in the absence of data from local field studies, it is recommended to use the value from table N 2 of Appendix N 2 hereto).

19. When calculating the maximum discharge value at which the quota for radiation from discharges established for the organization is not exceeded, in accordance with equation (26) of the Method, it is recommended to take into account the path of radiation associated with ingress of tritium into the human body by inhalation, orally or through skin covers. For this purpose, it is recommended for equation (26) of the Method to include [image: image49.wmf]3
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where [image: image51.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose factor for 3H, which is recommended to be assumed to be equal to 2.6 · 10-8 (Sv·l)/(Bq·year).

20. It is recommended to calculate the coefficient of transfer of radionuclides from water through food chains into fruit and vegetable crops using the equation below:
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where qop - water consumption per area unit over an average irrigation period (in case of the absence of local field studies it is recommended to be assumed equal to 120 days) that is recommended to be assumed equal to 1.3 · 10-3 m3/(m2·day);
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 - retention factor for fruit and vegetable crops consumed by a person with food, is recommended to be assumed equal to 0.3 m2/kg of wet weight;

te - the period of time (during the growing season) during which radioactive fallout is captured by the plant surface (in case of the absence of data of local field studies, it is recommended to be assumed equal to 30 days);
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 - constant of decay of radionuclide r, day-1;
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 - a constant value that characterizes the decrease in the content of radionuclides on the plant surface due to all processes, with the exception of radioactive decay (in the absence of data from local field studies, it is recommended to be assumed equal to 0.05 day-1);
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 - a constant value that characterizes the decrease in the content of radionuclides in the topsoil due to all processes, with the exception of radioactive decay (in the absence of data from local field studies, it is recommended to be assumed equal to 0.00014 day-1 for cesium and strontium isotopes, or equal to zero for the rest of radionuclides);

Fvr - coefficient of transfer of radionuclide r from the topsoil into the edible part of the plant, kg (of dry soil)/kg (of wet mass of the plant);

tb - parameter equal to 1.1 · 104 days (30 years);
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 - surface density of the topsoil (in the absence of data from local field studies, it is recommended to be assumed equal to 260 kg/m2 for soil used for pasture, and 130 kg/m2 - for soil use for growing horticultural crops);

th - time between harvesting and consumption of fruit and vegetable crops (in case of the absence of data of local field studies, it is recommended to be assumed equal to 90 days).

21. The coefficient of transfer via milk and meat chains due to watering of cattle is recommended to be calculated from equations (16) and (17):
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where [image: image61.wmf]λ
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 - decay constant, day-1;
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 - daily water volume consumed by dairy cattle, in case of the absence of data of local field studies, it is recommended to be assumed equal to 0.06 m3/day;

[image: image63.wmf]w

meat

Q

 - daily water volume consumed by meat cattle, in case of the absence of data of local field studies, it is recommended to be assumed equal to 0.04 m3/day;

tm - time between milking and milk consumption (in case of the absence of data of local field studies, it is recommended to be assumed equal to 1 day);

tf - time between cattle slaughtering and meat consumption (in case of the absence of data of local field studies, it is recommended to be assumed equal to 20 days);
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 - share of activity of radionuclide r (from daily consumption of forage by cattle), which enters 1 liter of milk, days/l;
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 - share of activity of radionuclide r (from daily consumption of forage by cattle), which enters 1 kilogram of meat, days/kg.

21. The coefficients of transfer via milk and meat chains due to grazing of cattle are recommended to be calculated from equations (18) and (19):
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where [image: image68.wmf]λ
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 - decay constant, day-1;
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 - daily weight of forage consumed by dairy cattle (in case of the absence of data of local field studies, is recommended to be assumed equal to 16 kg (of dry matter)/day);
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 - daily weight of forage consumed by meat cattle (in case of the absence of data of local field studies, is recommended to be assumed equal to 12 kg (of dry matter)/day);
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 - share of activity of radionuclide r (from daily consumption of forage by cattle), which enters 1 liter of milk, days/l;
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 - share of activity of radionuclide r (from daily consumption of forage by cattle), which enters 1 kilogram of meat, days/kg;

tm - time between milking and milk consumption (in case of the absence of data of local field studies, it is recommended to be assumed equal to 1 day);

tf - time between cattle slaughtering and meat consumption (in case of the absence of data of local field studies, it is recommended to be assumed equal to 20 days);

Kforage,r - coefficient of transfer of radionuclide r from contaminated water into forage consumed by cattle, m3/kg of dry weight.

23. The value Kforage,r is recommended to be calculated from the equation below:
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where fp - the share of a year, for which the cattle feeds on grass (in case of the absence of data of local field studies, is recommended to be assumed equal to 0.7);
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 - coefficient of transfer for grazing of cattle, calculated similar to coefficient Kvegs,r, with the following parameters: th = 0, te = 30 days, with using parameter  [image: image75.wmf]1
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 equal to 3 m2/kg (of dry weight), instead of [image: image76.wmf]2
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, and using Fvlr instead of Fvr;
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 - coefficient of transfer for stable housing of cattle, calculated similar to coefficient Kvegs,r, with the following parameters: th = 90 days, te = 30 days, using parameter [image: image78.wmf]1
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 equal to 3 m2/kg (of dry weight), instead of [image: image79.wmf]2
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, and using Fvlr instead of Fvr.

24. The recommended values of parameters Fvr, Fvlr, [image: image80.wmf],
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 used for calculations of MSA from equations (9) - (12) are presented in Table N 7 of Appendix N 2 hereto.

25. Annual food consumption by individuals from different age groups is advised to be taken into account in calculations using the equation below:
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where f - index indicating a food product (fish, fruit and vegetable products, meat or milk);

g - the age group that is critical for food consumption, in accordance with table 8.1 of NRB-99/2009 (assumes the following values: 1 - "children under 12 months", 2 - "children 12 to 24 months old"; 3 - "children who are 2 to 7 years old"; 4 - "children who are 7 to 12 years old"; 5 - "children who are 12 - 17 years old"; 6 - "adults");

Eg - daily energy expenditure for age group g, kcal/day;

Eg=6 - daily energy expenditure for age group "adults", kcal/day;

If,g=6 - annual consumption of product f by a person from age group "adults", kg/year.

In the absence of data from local field studies, it is recommended that the annual consumption of food by a person from the "adult" age group be assumed in accordance with the Recommendations on rational standards of food consumption that meet modern requirements for healthy nutrition, approved by the order of the Ministry of Healthcare of the Russian Federation dated August 19, 2016 N 614. The values of daily energy expenditure for different age groups are recommended to be taken according to table N 8 of Appendix N 2 hereto.

26. When calculating the MSA of the r-th radionuclide in the water of a water body for the path of internal radiation exposure associated with consumption of drinking water, it is recommended to use the equation below:
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where [image: image84.wmf]δ

 - quota of the DL for discharges allocated for the organization in question, Sv/year;
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

VD - annual water consumption of a water body, l/year, typical for an area where a nuclear facility (hereinafter referred to as NF) is located, for which PD standards are set.

27. When calculating the dilution factor for a homogeneous flow according to equation (14) of the Method, it is recommended to assume the number of members of a series n at least thirteen.

28. When calculating the maximum discharge value at which the quota for radiation exposure from discharges established for the organization is not exceeded in accordance with equation (26) of the Method, as well as when calculating according to equation (28) of the Method, it is recommended that in the absence of data from local field studies in equations (26) and (28), the values of coefficients Knd should be assumed in accordance with Tables N 3 and N 4 of Appendix N 2 hereto.

III. Recommendations for determining the list of radionuclides for which permissible discharge standards are established, and for methods of discharge monitoring

29. It is recommended to determine the list of radionuclides for which PD standards are established in a number of stages:

1) for each radionuclide contained in discharges from a given source from the list of radionuclides that are subject to state regulation in the field of environmental protection in accordance with the decree of the Government of the Russian Federation dated July 8, 2015 N 1316-r "On approval of the list of pollutants subject to state regulation measures", it is necessary to calculate the ratio (expressed as a percentage) of the annual effective radiation dose for the population due to this radionuclide to the annual effective dose due to all radionuclides discharged through this source of discharges (hereinafter - the Ratio);

2) the Ratio is to be summed in descending order of its values until the total reaches the value set in the third indent of paragraph 7 of the Method;

3) it is necessary to determine the list of radionuclides for which PD standards are set, assuming that the standards are set for radionuclides, for which the sum of the Ratios is equal to the value set in the third indent of paragraph 7 of the Method.

30. If the actual content of the r-th radionuclide in the discharge does not exceed the lower detection threshold of the measurement methods used, in order to determine the need to establish a PD standard for it, it is recommended to assume its discharge in accordance with the following ratio:

Qr = 0.5 · LDLr · Vyear, (23)

where LDLr - lower detection limit for the r-th radionuclide, Bq/m3;

Vyear - annual discharge volume, m3/year.

31. If the discharge of heat exchange water from cooling units is carried out through one discharge device into a water body into which no discharges from other discharge devices are delivered, in order to determine the list of radionuclides for which PD standards are established in the discharge device in question, it is recommended to assume its discharge to be equal to:
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where [image: image87.wmf]..
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 - content of the r-the radionuclide in water discharge, Bq/m3;
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 - background content of the r-th radionuclide in intake water, Bq/m3;

Vyear - annual discharge volume, m3/year.

32. In order to determine the list of radionuclides for which PD standards are established, if none of the radionuclides is detected in the discharge, it is recommended to use the following step-by-step algorithm:

1) calculate the annual effective dose, excluding dispersion, generated by discharges of these radionuclides based on the following ratio:
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where [image: image90.wmf]r
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 - dose conversion factor for oral route of radionuclide r for an age group that is critical for this path, as per Appendix N 2 to NRB-99/2009, Sv/Bq;

Qr - discharge of radionuclide r calculated from equation (23), Bq/year;

2) determine the list of radionuclides whose contribution to the dose calculated from equation (25) is equal to the value set in the third indent of paragraph 7 of the Method;

3) re-calculate the annual effective dose without taking into account dispersion using equation (25) for the radionuclides selected in the previous step.

If the dose calculated according to the recommendations of subparagraph 3) of this paragraph hereof exceeds the value set in the first indent of paragraph 7 of the Method, it is assumed that the PD standards are set for the selected radionuclides

33. Recommendations for establishing control levels of discharges of radioactive substances into water bodies are presented in Appendix N 3 hereto.

Appendix N 1 to 
the safety guide in the use of atomic energy "Recommendations for methods for calculating parameters necessary for the development of standards for permissible discharges of radioactive substances into water bodies" approved by order of the Federal Environmental, Industrial and Nuclear Supervision Service 
dated __ _________ 20__ N ___

EXAMPLE OF CALCULATION OF MAXIMUM SPECIFIC ACTIVITIES

1. This Appendix contains an example of calculating the MSA using the ratios given in this Safety Guide.

2. Consider the following set of source data:

1) 137Cs discharges are dumped into a homogeneous water body (lake);

2) this water body is characterized by the following types of water use:

use by the local population for recreation (swimming, fishing, staying on the beach);

watering for meat and dairy cattle;

3) the quota of the DL for discharges of radioactive substances for the NF exercising the discharges is 50 μSv.

3. Table N 1 shows the values of parameters required for calculating MSA of 137Cs in lake water for the above-mentioned radiation exposure paths in accordance with the tables of Appendix N 2 hereto.

Table 1 

Values of parameters required for calculating the MSA 

	Parameter
	Value
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	5.79 · 10-16
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, Sv/Bq
	1.3 · 10-8

	g
	6
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, m3/kg
	2.90 · 101

	KP, m3/kg
	1.50 · 101
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	0.022

	VWD
	0.184


4. MSA of 137Cs in the lake water, for the external radiation exposure "bathing" path is calculated using equation (1) of section II hereof:
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5. MSA 137Cs in the lake water, for the external radiation exposure "fishing" path is calculated using equation (2) of section II hereof:
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6. MSA 137Cs in the lake water, for the external radiation exposure "staying on a beach" path is calculated using equation (3) of section II hereof:

[image: image104.wmf]137

2

6

  2

7

2,31101

161

2

15010

1,5110

3,1510

1

0,25,791012000,0262,9100,022

2,31101

пребываниенапляже

Cs

МУА

е

-

-

-××

-

-

×

=×=×

×

æö

-

×××××××××

ç÷

ç÷

××

èø

, Bq/m3.

7. Since group "6" is the critical population group for intake with food for 137Cs, no recalculation of annual food consumption is required for it.

Table 2 presents the annual consumption of food in the conditions of the example under consideration.

Table 2

Annual consumption of food products

	Product
	Consumption of food products, kg/year

	Milk
	300

	Meat
	90

	Fish
	20


8. MSA of 137Cs in the lake water, for the internal radiation exposure "fish consumption" path is calculated using equation (7) of section II hereof:
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8. MSA of 137Cs in the lake water, for the internal radiation exposure path associated with ingestion of water when bathing is calculated using equation (13) of section II hereof:
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10. Transfer coefficients for the dairy and meat chains are calculated using formulas (16) and (17) in section II hereof:
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11. MSA of 137Cs in the lake water, for the internal radiation exposure "meat consumption" path is calculated using equation (9) of section II hereof:
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12. MSA of 137Cs in the lake water, for the internal radiation exposure "milk consumption" path is calculated using equation (10) of section II hereof:
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Appendix N 2 to 
the safety guide in the use of atomic energy "Recommendations for methods for calculating parameters necessary for the development of standards for permissible discharges of radioactive substances into water bodies" approved by order of the Federal Environmental, Industrial and Nuclear Supervision Service 
dated __ _________ 20__ N ___

RECOMMENDED VALUES OF 
PARAMETERS USED FOR CALCULATING MAXIMUM SPECIFIC ACTIVITIES

Table 1

Recommended values of parameters Fr,ext and fr <*>

--------------------------------

<*> The values of coefficients are taken in accordance with NUREG/CR-7166 Radiological Toolbox User's Guide. - Office of Nuclear Regulatory Research, 2013.

	Radionuclide
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	225Ac
	1.41 · 10-18
	1.47 · 10-17

	227Ac
	1.14 · 10-20
	1.41 · 10-19

	228Ac
	9.70 · 10-17
	9.39 · 10-16

	110mAg
	2.75 · 10-16
	2.58 · 10-15

	241Am
	1.54 · 10-18
	2.33 · 10-17

	243Am
	4.19 · 10-18
	4.79 · 10-17

	217At
	2.97 · 10-20
	2.93 · 10-19

	218At
	2.23 · 10-19
	3.64 · 10-18

	198Au
	3.91 · 10-17
	4.07 · 10-16

	140Ba
	1.74 · 10-17
	1.90 · 10-16

	210Bi
	2.98 · 10-19
	3.51 · 10-17

	211Bi
	4.45 · 10-18
	4.40 · 10-17

	212Bi
	1.90 · 10-17
	2.25 · 10-16

	213Bi
	1.31 · 10-17
	1.68 · 10-16

	214Bi
	1.57 · 10-16
	1.44 · 10-15

	45Ca
	1.66 · 10-20
	3.77 · 10-20

	47Ca
	1.09 · 10-16
	1.00 · 10-15

	141Ce
	6.80 · 10-18
	6.93 · 10-17

	144Ce
	1.68 · 10-18
	1.84 · 10-17

	36Cl
	1.95 · 10-19
	1.12 · 10-17

	242Cm
	9.37 · 10-21
	7.02 · 10-19

	243Cm
	1.17 · 10-17
	1.18 · 10-16

	244Cm
	7.97 · 10-21
	6.44 · 10-19

	57Co
	1.10 · 10-17
	1.08 · 10-16

	58Co
	9.63 · 10-17
	9.25 · 10-16

	60Co
	2.57 · 10-16
	2.30 · 10-15

	51Cr
	3.02 · 10-18
	2.97 · 10-17

	134Cs
	1.53 · 10-16
	1.48 · 10-15

	137Cs (+137mBa)
	5.83 · 10-17
	5.79 · 10-16

	169Er
	3.24 · 10-20
	6.75 · 10-20

	152Eu
	1.14 · 10-16
	1.08 · 10-15

	154Eu
	1.25 · 10-16
	1.17 · 10-15

	155Eu
	4.81 · 10-18
	5.35 · 10-17

	59Fe
	1.22 · 10-16
	1.10 · 10-15

	221Fr
	2.90 · 10-18
	2.84 · 10-17

	223Fr
	4.67 · 10-18
	7.76 · 10-17

	67Ga
	1.43 · 10-17
	1.41 · 10-16

	197Hg
	5.11 · 10-18
	5.79 · 10-17

	123I
	1.43 · 10-17
	1.53 · 10-16

	129I
	6.57 · 10-19
	1.95 · 10-17

	131I
	3.67 · 10-17
	3.64 · 10-16

	132I
	2.27 · 10-16
	2.20 · 10-15

	133I
	5.96 · 10-17
	6.17 · 10-16

	135I
	1.63 · 10-16
	1.47 · 10-15

	111In
	3.69 · 10-17
	3.68 · 10-16

	192Ir
	7.86 · 10-17
	7.77 · 10-16

	42K
	3.08 · 10-17
	3.98 · 10-16

	140La
	2.40 · 10-16
	2.16 · 10-15

	54Mn
	8.30 · 10-17
	7.91 · 10-16

	99Mo
	1.49 · 10-17
	1.78 · 10-16

	22Na
	2.20 · 10-16
	2.05 · 10-15

	24Na
	4.50 · 10-16
	3.59 · 10-15

	95Nb
	7.57 · 10-17
	7.28 · 10-16

	237Np
	1.99 · 10-18
	2.52 · 10-17

	239Np
	1.53 · 10-17
	1.54 · 10-16

	32P
	6.45 · 10-19
	8.52 · 10-17

	231Pa
	3.43 · 10-18
	3.78 · 10-17

	233Pa
	1.87 · 10-17
	1.86 · 10-16

	234Pa
	1.89 · 10-16
	1.80 · 10-15

	234mPa
	1.98 · 10-18
	1.08 · 10-16

	209Pb
	1.12 · 10-19
	3.19 · 10-18

	210Pb
	1.04 · 10-19
	2.13 · 10-18

	211Pb
	5.31 · 10-18
	9.50 · 10-17

	212Pb
	1.37 · 10-17
	1.35 · 10-16

	214Pb
	2.38 · 10-17
	2.40 · 10-16

	147Pm
	9.65 · 10-21
	2.80 · 10-20

	210Po
	8.43 · 10-22
	8.09 · 10-21

	214Po
	8.26 · 10-21
	7.93 · 10-20

	216Po
	1.68 · 10-21
	1.61 · 10-20

	218Po
	9.10 · 10-22
	8.66 · 10-21

	144Pr
	4.76 · 10-18
	1.63 · 10-16

	144mPr
	5.06 · 10-19
	1.05 · 10-17

	238Pu
	8.17 · 10-21
	6.26 · 10-19

	239Pu
	7.83 · 10-21
	2.84 · 10-19

	240Pu
	7.97 · 10-21
	6.01 · 10-19

	241Pu
	1.41 · 10-22
	1.72 · 10-21

	223Ra
	1.20 · 10-17
	1.21 · 10-16

	224Ra
	9.38 · 10-19
	9.15 · 10-18

	225Ra
	5.26 · 10-19
	1.07 · 10-17

	226Ra
	6.24 · 10-19
	6.11 · 10-18

	218Rn
	7.38 · 10-20
	7.25 · 10-19

	219Rn
	5.36 · 10-18
	5.28 · 10-17

	220Rn
	3.74 · 10-20
	3.69 · 10-19

	222Rn
	3.86 · 10-20
	3.82 · 10-19

	103Ru
	4.53 · 10-17
	4.49 · 10-16

	106Ru (+106Rh)
	2.19 · 10-17
	3.45 · 10-16

	35S
	3.42 · 10-21
	1.33 · 10-20

	122Sb
	4.34 · 10-17
	4.85 · 10-16

	124Sb
	1.87 · 10-16
	1.70 · 10-15

	125Sb
	4.06 · 10-17
	4.09 · 10-16

	75Se
	3.68 · 10-17
	3.61 · 10-16

	89Sr
	5.25 · 10-19
	6.86 · 10-17

	90Sr (+90Y)
	9.87 · 10-19
	1.64 · 10-18

	99Tc
	3.13 · 10-20
	6.47 · 10-20

	99mTc
	1.16 · 10-17
	1.14 · 10-16

	123mTe
	1.28 · 10-17
	1.32 · 10-16

	227Th
	9.71 · 10-18
	9.81 · 10-17

	228Th
	1.80 · 10-19
	2.13 · 10-18

	229Th
	7.49 · 10-18
	7.89 · 10-17

	230Th
	3.34 · 10-20
	6.37 · 10-19

	231Th
	1.01 · 10-18
	1.55 · 10-17

	232Th
	1.64 · 10-20
	4.55 · 10-19

	234Th
	6.57 · 10-19
	7.49 · 10-18

	201Tl
	7.32 · 10-18
	7.96 · 10-17

	208Tl
	3.65 · 10-16
	2.97 · 10-15

	209Tl
	2.09 · 10-16
	1.92 · 10-15

	232U
	2.66 · 10-20
	8.07 · 10-19

	233U
	3.15 · 10-20
	5.99 · 10-19

	234U
	1.39 · 10-20
	5.86 · 10-19

	235U
	1.43 · 10-17
	1.40 · 10-16

	236U
	8.89 · 10-21
	5.03 · 10-19

	237U
	1.17 · 10-17
	1.23 · 10-16

	238U
	5.85 · 10-21
	4.23 · 10-19

	90Y
	9.87 · 10-19
	1.10 · 10-16

	65Zn
	5.90 · 10-17
	5.41 · 10-16

	95Zr
	7.29 · 10-17
	7.04 · 10-16


Table 2

Time spent on types of water use (in fractions of a year)

	Type of water use
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	Bathing
	0.011

	Fishing
	0.022

	Staying on a beach
	0.022

	Stay on flood plains
	0.046

	Stay on irrigated territories
	0.046


Table 3

Coefficients of interphase distribution of radionuclides between water and bottom sediments [image: image114.wmf]r

нд
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for fresh water, m3/kg <*>

--------------------------------

<*> Reference book for parameters for predicting radionuclide migration in terrestrial and freshwater ecosystems. Technical Report N 472 - Vienna: IAEA, 2010 (Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Terrestrial and Freshwater Environments/Technical Reports. - Series N 472. - Vienna: IAEA, 2010).
	Element
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	Mn
	7.9 · 101

	Fe
	5.0 · 100

	Co
	4.4 · 101

	Zn
	5.0 · 10-1

	Sr
	1.2 · 100

	Zr
	1.0 · 100

	Tc
	5.0 · 10-3

	Ru
	3.2 · 101

	Sb
	5.0 · 100

	I
	4.4 · 100

	Cs
	2.9 · 101

	Ba
	2.0 · 100

	Ce
	2.2 · 102

	Pm
	5.0 · 100

	Eu
	5.0 · 10-1

	Ra
	7.4 · 100

	Th
	1.9 · 102

	U
	5.0 · 10-2

	Np
	1.0 · 10-2

	Pu
	2.4 · 102

	Am
	1.2 · 102

	Cm
	5.0 · 100


Table 4

Coefficients of interphase distribution of radionuclides between water and bottom sediments [image: image116.wmf]r

нд

K

for sea water, m3/kg <*>

--------------------------------

<*> Coefficients of radionuclide distribution between water and bottom sediments and coefficients of radionuclide accumulation in biota for marine ecosystems. Technical Report N 422 - Vienna: IAEA, 2004 (Sediment Distribution Coefficients and Concentration Factors for Biota in the Marine Environment/Technical Reports. - Series N 422. - Vienna: IAEA, 2004).
	Element
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	Na
	1.0 · 10-4

	S
	5.0 · 10-4

	Cl
	3.0 · 10-5

	Ca
	5.0 · 10-1

	Cr
	5.0 · 101

	Mn
	2.0 · 103

	Fe
	3.0 · 105

	Co
	3.0 · 102

	Ni
	2.0 · 101

	Zn
	7.0 · 101

	Se
	3.0 · 100

	Sr
	8.0 · 10-3

	Y
	9.0 · 102

	Zr
	2.0 · 103

	Nb
	8.0 · 102

	Tc
	1.0 · 10-1

	Ru
	4.0 · 101

	Ag
	1.0 · 101

	In
	5.0 · 101

	Sb
	2.0 · 100

	Te
	1.0 · 100

	I
	7.0 · 10-2

	Cs
	4.0 · 100

	Ba
	2.0 · 100

	Ce
	3.0 · 103

	Pm
	2.0 · 103

	Pr
	5.0 · 103

	Eu
	2.0 · 103

	Ir
	1.0 · 102

	Hg
	4.0 · 100

	Tl
	2.0 · 101

	Pb
	1.0 · 102

	Po
	2.0 · 104

	Ra
	2.0 · 100

	Ac
	2.0 · 103

	Th
	3.0 · 103

	Pa
	5.0 · 103

	U
	1.0 · 100

	Np
	1.0 · 100

	Pu
	1.0 · 102

	Am
	2.0 · 103

	Cm
	2.0 · 103


Table 5

Coefficients of radionuclide accumulation in freshwater fish, m3/kg <*>

--------------------------------

<*> Reference book for parameters for predicting radionuclide migration in terrestrial and freshwater ecosystems. Technical Report N 472 - Vienna: IAEA, 2010 (Handbook of Parameter Values for the Prediction of Radionuclide Transfer in Terrestrial and Freshwater Environments/Technical Reports. - Series N 472. - Vienna: IAEA, 2010).
	Element
	KP, m3/kg

	Ag
	1.1 · 10-1

	Am
	2.4 · 10-1

	Au
	2.4 · 10-1

	Ba
	1.2 · 10-3

	sec
	4.0 · 102

	Ca
	1.2 · 10-2

	Ce
	2.5 · 10-2

	Cl
	4.7 · 10-2

	Co
	7.6 · 10-2

	Cr
	4.0 · 10-3

	Cs
	2.5 · 100

	Cu
	2.3 · 10-1

	Eu
	1.3 · 10-1

	Fe
	1.7 · 10-1

	Hg
	6.1 · 100

	I
	3.0 · 10-2

	K
	3.2 · 100

	La
	3.7 · 10-2

	Mg
	3.7 · 10-2

	Mn
	2.4 · 10-1

	Mo
	1.9 · 10-3

	Na
	7.6 · 10-2

	Ni
	2.1 · 10-2

	P
	1.4 · 102

	Pb
	2.5 · 10-2

	Po
	3.6 · 10-2

	Pu
	2.1 · 101

	Ra
	4.0 · 10-3

	Rb
	4.9 · 100

	Ru
	5.5 · 10-2

	Sb
	3.7 · 10-2

	Se
	6.0 · 100

	Sr
	2.9 · 10-3

	Te
	1.5 · 10-1

	Th
	6.0 · 10-3

	Tl
	9.0 · 10-1

	U
	9.6 · 10-4

	V
	9.7 · 10-2

	Y
	4.0 · 10-2

	Zn
	3.4 · 100

	Zr
	2.2 · 10-2


Table 6

Coefficients of radionuclide accumulation in sea fish, m3/kg <*>

--------------------------------

<*> Coefficients of radionuclide distribution between water and bottom sediments and coefficients of radionuclide accumulation in biota for marine ecosystems. Technical Report N 422 - Vienna: IAEA, 2004 (Sediment Distribution Coefficients and Concentration Factors for Biota in the Marine Environment/Technical Reports. - Series N 422. - Vienna: IAEA, 2004).
	Element
	KP

	sec
	2.0 · 101

	Na
	1.0 · 10-3

	S
	1.0 · 10-3

	Cl
	6.0 · 10-5

	Ca
	2.0 · 10-3

	Sc
	1.0 · 100

	Cr
	2.0 · 10-1

	Mn
	1.0 · 100

	Fe
	3.0 · 101

	Co
	7.0 · 10-1

	Ni
	1.0 · 100

	Zn
	1.0 · 100

	Se
	1.0 · 101

	Sr
	3.0 · 10-3

	Y
	2.0 · 10-2

	Zr
	2.0 · 10-2

	Nb
	3.0 · 10-2

	Tc
	8.0 · 10-2

	Ru
	2.0 · 10-3

	Ag
	1.0 · 101

	In
	5.0 · 10-1

	Sb
	6.0 · 10-1

	Te
	1.0 · 100

	I
	9.0 · 10-3

	Cs
	1.0 · 10-1

	Ba
	1.0 · 10-2

	Ce
	5.0 · 10-2

	Pm
	3.0 · 10-1

	Eu
	3.0 · 10-1

	Ir
	2.0 · 10-2

	Hg
	3.0 · 101

	Tl
	5.0 · 100

	Pb
	2.0 · 10-1

	Po
	2.0 · 100

	Ra
	1.0 · 10-1

	Ac
	5.0 · 10-2

	Th
	6.0 · 10-1

	U
	1.0 · 10-3

	Np
	1.0 · 10-3

	Pu
	1.0 · 10-1

	Am
	1.0 · 10-1

	Cm
	1.0 · 10-1


Table 7

Recommended values of parameters Fvr, Fvlr, [image: image118.wmf],
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 <*>

--------------------------------

<*> Conservative models for use in assessing the impact of radioactive releases and discharges to the environment. Safety Report N 19 - Vienna: IAEA, 2000 (Generic Models for use in Assessing the Impact of Discharges of Radioactive Substances to the Environment/Safety Reports. - Series N 19. - Vienna: IAEA, 2000).
	Element
	Fvr
	[image: image120.wmf],
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, days/l
	[image: image121.wmf],
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	Fvlr

	Ag
	1.0 · 10-2
	1.0 · 10-4
	6.0 · 10-3
	1.0 · 10-1

	Am
	2.0 · 10-3
	2.0 · 10-5
	1.0 · 10-4
	1.0 · 10-1

	As
	8.0 · 10-2
	1.0 · 10-4
	2.0 · 10-2
	2.0 · 10-1

	Au
	1.0 · 10-1
	1.0 · 10-5
	5.0 · 10-3
	4.0 · 10-1

	Ba
	5.0 · 10-2
	5.0 · 10-3
	2.0 · 10-3
	1.0 · 10-1

	Ce
	5.0 · 10-2
	3.0 · 10-4
	2.0 · 10-4
	1.0 · 10-1

	Cm
	1.0 · 10-3
	2.0 · 10-6
	2.0 · 10-5
	1.0 · 10-1

	Co
	8.0 · 10-2
	1.0 · 10-2
	7.0 · 10-2
	2.0 · 100

	Cr
	1.0 · 10-3
	2.0 · 10-4
	9.0 · 10-2
	1.0 · 10-1

	Cs
	3.0 · 10-1
	1.0 · 10-1
	3.0 · 10-1
	2.0 · 101

	Cu
	5.0 · 10-1
	2.0 · 10-3
	1.0 · 10-2
	2.0 · 100

	Eu
	2.0 · 10-3
	6.0 · 10-5
	2.0 · 10-3
	1.0 · 10-1

	Fe
	1.0 · 10-3
	3.0 · 10-4
	5.0 · 10-2
	1.0 · 10-1

	Ga
	3.0 · 10-3
	1.0 · 10-5
	3.0 · 10-4
	1.0 · 10-1

	Hg
	3.0 · 10-1
	5.0 · 10-4
	1.0 · 10-2
	3.0 · 100

	I
	2.0 · 10-2
	5.0 · 10-1
	4.0 · 10-3
	1.0 · 10-1

	In
	3.0 · 10-3
	2.0 · 10-4
	4.0 · 10-3
	1.0 · 10-1

	Mn
	3.0 · 10-1
	3.0 · 10-4
	7.0 · 10-4
	1.0 · 101

	Mo
	2.0 · 10-1
	5.0 · 10-3
	1.0 · 10-2
	1.0 · 100

	Na
	5.0 · 10-2
	2.5 · 10-1
	8.0 · 10-1
	6.0 · 10-1

	Nb
	1.0 · 10-2
	4.0 · 10-6
	3.0 · 10-6
	2.0 · 10-1

	Ni
	3.0 · 10-1
	2.0 · 10-1
	5.0 · 10-2
	1.0 · 100

	Np
	4.0 · 10-2
	5.0 · 10-5
	1.0 · 10-2
	5.0 · 10-1

	P
	1.0 · 100
	2.0 · 10-2
	5.0 · 10-2
	1.0 · 101

	Pb
	2.0 · 10-2
	3.0 · 10-4
	7.0 · 10-4
	1.0 · 10-1

	Pm
	2.0 · 10-3
	6.0 · 10-5
	2.0 · 10-3
	1.0 · 10-1

	Po
	2.0 · 10-3
	3.0 · 10-3
	5.0 · 10-3
	1.0 · 10-1

	Pu
	1.0 · 10-3
	3.0 · 10-6
	2.0 · 10-4
	1.0 · 10-1

	Ra
	4.0 · 10-2
	1.0 · 10-3
	5.0 · 10-3
	4.0 · 10-1

	Rh
	2.0 · 10-1
	5.0 · 10-4
	2.0 · 10-3
	2.0 · 100

	Ru
	5.0 · 10-2
	3.0 · 10-5
	5.0 · 10-2
	2.0 · 10-1

	S
	6.0 · 10-1
	2.0 · 10-2
	2.0 · 10-1
	6.0 · 100

	Sb
	1.0 · 10-3
	2.5 · 10-4
	5.0 · 10-3
	1.0 · 10-1

	Se
	1.0 · 10-1
	1.0 · 10-3
	1.0 · 10-1
	1.0 · 100

	Sr
	3.0 · 10-1
	3.0 · 10-3
	1.0 · 10-2
	1.0 · 101

	Tc
	5.0 · 100
	1.0 · 10-3
	1.0 · 10-3
	8.0 · 101

	Te
	1.0 · 100
	5.0 · 10-3
	7.0 · 10-2
	1.0 · 101

	Th
	1.0 · 10-3
	5.0 · 10-6
	1.0 · 10-4
	1.0 · 10-1

	Tl
	2.0 · 100
	3.0 · 10-3
	2.0 · 10-2
	2.0 · 100

	U
	1.0 · 10-2
	6.0 · 10-4
	3.0 · 10-3
	2.0 · 10-1

	Y
	3.0 · 10-3
	6.0 · 10-5
	1.0 · 10-2
	1.0 · 10-1

	Zn
	2.0 · 100
	1.0 · 10-2
	2.0 · 10-1
	2.0 · 100

	Zr
	1.0 · 10-3
	6.0 · 10-6
	1.0 · 10-5
	1.0 · 10-1


Table 8

Recommended values of daily energy expenditure for persons from different age groups, kcal/day

	Age group (g)
	2
	3
	4
	5
	6

	Energy expenditure, kcal/day
	1400
	2000
	2600
	3100
	2900


Appendix N 3 to 
the safety guide in the use of atomic energy "Recommendations for methods for calculating parameters necessary for the development of standards for permissible discharges of radioactive substances into water bodies" approved by order of the Federal Environmental, Industrial and Nuclear Supervision Service 
date"__ _________ 20__ N ___

RECOMMENDATIONS 
FOR  ESTABLISHING CONTROL LEVELS OF RADIOACTIVE DISCHARGES INTO WATER BODIES

1. The annual control level of discharge of the r-th radionuclide into the water of a water body, Bq/year, is recommended to be determined from the following ratio:
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where PDr - permissible discharge of the r-th radionuclide into the water of a water body, Bq/year;

X is a dimensionless value that is recommended to be assumed to be greater than or equal to 2.

2. Monthly (Bq/month) and daily (Bq/day) control levels of r-th radionuclide discharge into the water of a water body are recommended to be determined from the following ratios:

[image: image123.wmf]12

r

r

год

мес

КУ

КУ

=

, (2)

[image: image124.wmf]365

r

r

год

сут

КУ

КУ

=

, (3)

where [image: image125.wmf]r

год

КУ

 - annual control level of discharge of the r-th radionuclide, Bq/year.

3. If the r-th radionuclide, whose content in wastewater does not exceed the lower detection threshold of the measurement methods used, is subject to norm-setting in accordance with the recommendations of section III hereof, It is recommended to check whether the control levels are not exceeded using the following ratios:
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where LDLr - lower detection limit for the r-th radionuclide, Bq/m3;

Vyear - annual discharge volume, m3/year.

Vmonth - monthly discharge volume, m3/month;

Vday - daily discharge volume, m3/day;
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 - annual control level of discharge of the r-th radionuclide, Bq/year, calculated according to equation (1) of this Appendix to the Safety Guide;
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 - monthly control level of discharge of the r-th radionuclide, Bq/month, calculated according to equation (2) of this Appendix to the Safety Guide;
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 - daily control level of discharge of the r-th radionuclide, Bq/day, calculated according to equation (3) of this Appendix to the Safety Guide;

