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Summary 
The aim of this project was to obtain an overview of how Swedish operators 

report releases to the environment based on values close to or below the 

reporting limit for the analytical methods used. Data was compiled in order 

to provide a background document that the Swedish EPA may use in their 

work to revise the Swedish guidance document on compiling environmental 

reports. 

The data used in this study corresponds to 2016 releases reported by the 

facilities to the Swedish Portal for Environmental Reporting (SMP). The 

compilation was done for the recipients: Water; Air; Transfers of pollutants 

through wastewater (WWTP) and Wastewater treatment sludge (sludge – 

concentration). About 30 % of all values reported by the operators (both 

above and below the reporting limits) were connected to a comment on the 

reported value, but only some of these comments describe how the releases 

were calculated. The comments indicate that 0-values could refer to: 

 the value was below the threshold value for the parameter,  

 the concentration of the parameter in the measured sample was 

below the reporting limit for the chemical analysis, 

 the parameter was not measured, 

 the facility was not active during this specific year (no production). 

If the facilities choose to use different ways to handle values below the 

reporting limit, the effects may be: 

 large differences in release values for the same parameter and 

facility between years, 

 large differences in releases between facilities within the same 

sector, 

 some of the facilities may be identified as an outlier by the EEA 

Validation Tool at a national and/or international level. 

This study also shows that there is no clear information on how to handle 

the emission calculations based on levels below the reporting limits and how 

to report those releases in the guideline documents1 linked to the different 

international requirements studied. 

Keywords: Reporting limit, quantification limit, release, emission, zero 

value, method, validation 

                                                 
1 Guidelines documents such as: EPRT, Ospar, Helcom, EEA Emissions, Urban Waste 

Water Directive, Sewage Sludge Directive 
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Background 

The Swedish reporting system 

The Swedish PRTR system is integrated with the system of environmental 

reporting, which means that the information that is requested by the 

Protocol on PRTRs is obtained from the companies’ annual environmental 

reports.  

The Swedish EPA has developed a fully electronic reporting system, the 

Swedish Portal for Environmental Reporting (SMP), for submission of 

environmental reports. The system was launched in 2007. SMP is a web 

application which is owned by the Swedish EPA and managed by the 

County Administrative Boards. In order to clarify the reporting 

requirements given in the regulation, the Swedish EPA has developed a 

guidance document on compiling environmental reports - “Vägledning om 

Naturvårdsverkets föreskrifter om miljörapport” that is available to the 

facilities.  

Polluting facilities report annual releases to air and water, transfers of 

pollutants through wastewater and off-site transfers of wastes if the 

threshold values are exceeded. Data from the portal are transferred to the 

Swedish PRTR. On the Swedish PRTR, information on about 1200 

companies throughout the country that are active within the nine industrial 

sectors covered by the Protocol on PRTRs and the E-PRTR Regulation 

(EG/166/2006) is presented. 

According to the Protocol, the operator of the facility shall assure the quality 

of the data that is reported. The Swedish EPA is assigned to ensure that the 

information in the national register is complete, consistent and credible.  

In addition to the initial quality check carried out automatically in SMP, a 

manual review of emission data is performed. The manual data review is 

performed by SMED (Swedish Environmental Emissions Data) on one 

occasion per year. The review work is coordinated with the review of data 

that is to be reported according to other international requirements such as 

the LCP in IED (Directive on industrial emissions, 2010/75/EU), HELCOM 

PLC Annual, OSPAR RID, WISE-SoE: Emissions, the Urban Waste Water 

Directive and the Sewage Sludge Directive. 
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Objectives 

Reported data on releases are usually based on measurements, calculations 

or estimates. For releases based on measurements, the operator uses the 

concentration of a parameter in effluent, air or sewage sludge to calculate 

annual releases of this parameter to the recipient water, air or sludge. There 

are no clear guidelines in how to calculate the releases in cases when the 

analytical value is close to or below the limit of quantification (the reporting 

limit) for the analysis. This may result in large differences in the reported 

values depending on which method the facilities use. The alternatives are: 

1. the entire reporting limit is used as a numeric value in order to 

calculate the release, 

2. half the reporting limit is used as a numeric value,  

3. the emission is reported as “0” or “–“ (“– “ means that the value is 

missing). 

The aim of this project is to obtain an overview of how Swedish facilities 

report releases based on values close to or below the reporting limit for the 

analytical methods used. The purpose is also to compile data in order to 

provide a background document that the Swedish EPA may use in their 

work to revise the Swedish guidance document on compiling environmental 

reports. 

 

Definitions 

When samples are analysed in the laboratory there are some uncertainties, 

especially when the analysed substance occurs in low levels. Values that are 

just above the detection limit may also be unsafe to report. In order to avoid 

this uncertainty, a quantification (determination) limit is sometimes used. 

The reporting limit is usually but not always the same as the quantification 

limit. When a value is reported as "<, less-than", it may sometimes be 

difficult to determine whether this value is a Limit of Detection (LOD) or a 

Limit of Quantification (LOQ). There are several definitions for LOD and 

LOQ. The definitions below originate from Directive 2009/90/EC2. 

Limit of detection (LOD) means the output signal or concentration value 

above which it can be affirmed, with a stated level of confidence that a 

sample is different from a blank sample containing no determinand of 

interest. 

                                                 
2 https://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32009L0090&from=SV  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0090&from=SV
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0090&from=SV
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Limit of quantification (LOQ) means a stated multiple of the limit of 

detection at a concentration of the determinand that can reasonably be 

determined with an acceptable level of accuracy and precision. The limit of 

quantification can be determined using an appropriate standard or sample, 

and may be obtained from the lowest calibration point on the calibration 

curve, excluding the blank. 

Other definitions of interest that may be used are:  

Reporting limit: The lowest value that is reported, it can be the LOQ or 

LOD. 

“Less-than” value: May be used instead of a result that is below the 

reporting limit. 

Trace: The value between LOD and LOQ. 

In Sweden, accredited laboratories could use the detection limit as a 

reporting limit until 2009, when Swedac, the national accreditation body for 

Sweden, decided that the quantification limit should be used as a reporting 

limit for water samples. This was based on recommendations in the EU 

Water Framework Directive. Swedac reintroduced the possibility to report 

the detection limit in 2011, but measurement results between detection and 

quantification limits should now be reported as "traces". There are no 

corresponding rules for other matrices such as air and sludge. 
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Data analysis 

Methodology 

The data used in this study corresponds to 2016 releases reported by the 

facilities to the Swedish Portal for Environmental Reporting. Only the total 

emission values were included in the dataset. The compilation was done for 

the following recipients: 

 Water 

 Air 

 Transfers of pollutants through wastewater (WWTP) 

 Wastewater treatment sludge (sludge – concentration) 

Releases that are based on values below the reporting limit or reported as 0 

were identified in the data set by keyword searches in the data columns 

“Value” and “Comments”. The keywords used were: 

 Quantification 

 Detection  

 Reporting 

 Limit 

 Below 

 < 

 Lower 

 Less 

 0 

 

Results 

Dataset 

In Table 1, the dataset used in this study is presented as number of values 

and comments to the values for the different recipients. Depending on the 

recipient, comments are given to 13-38 % of the reported emissions for 

2016.  

The comments themselves vary widely in content and only a minor part 

provides clues to how or if values below reporting limits are used in the 

calculations of the releases. The lack of detailed comments means that the 

data analysis only gives an indication of how the facilities calculate the 

releases.  
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Table 1. An overview of the dataset. Number and percentage of values and comments to the 

values per recipient, emission year 2016. 

Recipient No. of values 

No. of 

comments to 

the values 

% values with 

a comment 

% values 

without 

comment 

Air 908 348 38 62 

WWTP 915 314 34 66 

Water 2382 838 35 65 

Sludge 4994 650 13 87 

 

Zero values 

A total of 277 0-values were reported for 2016 and of those 123 values were 

reported with a comment to the value, see Table 2. The given comments 

indicate that 0-values may refer to: 

 the value is below the threshold value for the parameter,  

 the concentration of the parameter in the measured sample (e.g. 

effluent or sludge) is below the reporting limit for the chemical 

analysis 

 the parameter was not measured 

 the facility was not active during this specific year (no production) 

 
Table 2. Number of 0-values reported for 2016 and what comments are used if reported. 

      Comments:         

Recipient 
No. of 0-

values 

No. of 

comments 

to 0-

values 

”Below 

det. limit” 

”Below 

the 

threshold 

value” 

”No 

production” 

”Not 

analysed/ 

measured” 

Other, not 

relevant 

comments 

Air 17 6 
 

 

3 

 

3 

WWTP 34 6 2 1 

  

3 

Water 74 37 3 

 

17 

 

17 

Sludge 152 74 8 

  

57 9 

 



  

 11 

Values based on concentration below the reporting limit 

A total of 178 values determined using values below the reporting limit for 

the chemical analysis were identified for the recipients Water, Transfers of 

pollutants through wastewater and Sludge-concentration, see Table 3. No 

such values were identified for releases to air.  

The yearly release values that are reported to the Swedish Portal for 

Environmental Reporting are often an average of several samples measured 

during the specific year, e.g. 12 monthly samples. The information in 

comments to the reported emissions indicates that 115 yearly values of 178 

were based on calculations where all samples were below the reporting 

limit. Another 42 values were based on calculations where part of the 

individual samples were below the reporting limit. In the calculations of 51 

values half of the reporting limit was used as a numeric value in the 

calculations. Two facilities refer to “half of the reporting limit was used in 

accordance to the Swedish EPA guidance document on compiling 

environmental reports - “Vägledning om Naturvårdsverkets föreskrifter om 

miljörapport” 2013-06-25”3. 

 
Table 3. Reported releases that are based on values below the laboratory reporting limit. 

 Recipient 

No. of 

facilities 

reporting 

releases 

based on 

reporting 

limit  

No. of 

values 

based on 

reporting 

limit 

Part of 

samples 

below the 

reporting 

limit 

All 

samples 

below the 

reporting 

limit 

Half reporting 

limit used as a 

concentration 

Unclear 

comments 

Air 0 0 

    WWTP 5 12 4 8 4 

 Water 25 59 24 28 31 8 

Sludge 46 107 14 79 16 14* 

*Comment:”If the value is reported as less than x then the reporting limit is used as 

numeric value". It does not appear that this is the case with these 14 values. However, these 

are included in the total of 107 release values for Sludge-concentration. 

The facilities that through their comments indicate that they more frequently 

use values below the reporting limits in  calculations of releases belong to 

the sectors Landfills (release to Water and WWTP), Wastewater treatment 

(release to Water) and Combustion (release to Water), see Table 4. 

                                                 
3 This comment is translated from Swedish 
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Table 4. Number of reported emissions based on values below the reporting limits expressed as 

number per recipient and sector. 

Recipient Sector No. of values 

Beh.ARV Landfills 11 

Beh.ARV Chemical products 1 

Water Wastewater treatment plants 23 

Water Landfills 13 

Water Combustion 8 

Water Paper and wood production and processing 4 

Water Biological treatment 4 

Water Chemical products 3 

Water Glass, ceramic products 1 

Water Coal, petroleum, nuclear fuel 1 

Water Steel and metal 1 

Water Surface treatment of metal / plastic 1 

 

Metals are the most common substances for which releases are determined 

based on concentrations below the reporting limits. For the recipient Sludge-

concentration, organic substances (such as PAH, PCB, Nonylphenol) and 

silver are however the most common, see Table 5.  

 

Table 5. Number of reported emissions based on values below the reporting limits expressed as 

number per recipient and substance. 

Recipient Parameter/Substance No. of values 

WWTP Mercury and compounds (as Hg) 3 

WWTP Lead and compounds (as Pb) 2 

WWTP Cadmium and compounds (as Cd) 2 

WWTP Zinc and compounds (as Zn) 1 

WWTP Biochemical Oxygen Demand, 7 days 1 

WWTP Cyanides (as total CN) 1 

WWTP Phosphates as phosphorus 1 

WWTP Polychlorinated biphenyls (PCBs) 1 

Water Mercury and compounds (as Hg) 11 
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Water Arsenic and compounds (as As) 7 

Water Lead and compounds (as Pb) 6 

Water Cadmium and compounds (as Cd) 5 

Water Copper and compounds (as Cu) 4 

Water Chromium and compounds (as Cr) 4 

Water Phenols (as total C) 4 

Water Biochemical Oxygen Demand, 7 days 3 

Water Zinc and compounds (as Zn) 3 

Water Tetrachloromethane (TCM) 2 

Water Trichlorobenzenes (TCBs) (all isomers) 2 

Water 1,2-dichloroethane (EDC) 1 

Water Cyanides (as total CN) 1 

Water Di-(2-ethyl hexyl) phthalate (DEHP) 1 

Water Dichloromethane (DCM) 1 

Water PCDD + PCDF (dioxins + furans) (as Teq) 1 

Water Fluorides (as total F) 1 

Water Nickel and compounds (as Ni) 1 

Water Nonylphenol and Nonylphenol ethoxylates (NP/NPEs) 1 

Sludge Polycyclic aromatic hydrocarbons (PAHs) 38 

Sludge Polychlorinated biphenyls (PCBs) 24 

Sludge Silver and compounds (as Ag) 18 

Sludge Nonylphenol and Nonylphenol ethoxylates (NP/NPEs) 17 

Sludge Arsenic and compounds (as As) 3 

Sludge Cadmium and compounds (as Cd) 3 

Sludge Lead and compounds (as Pb) 2 

Sludge Ammonia (as N) 1 

Sludge Mercury and compounds (as Hg) 1 
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Compilation of guideline 
documents 
Data in SMP is reported according to several international requirements. 

Guideline documents linked to those requirements were reviewed in order to 

find information on how to handle the emission calculations based on levels 

below the reporting limits. Guideline documents for the recipient Air were 

not included in the compilation as the number of guidance documents is 

large and these are specific to different industrial sectors. 

Guidance Document for the implementation of the European PRTR, 

20064 

The information in this document corresponds to the pollutant threshold 

values.  

“If concentrations in releases are below determination (quantification) 

limits this does not always permit the conclusion that threshold values are 

not exceeded. For example in large waste water or exhaust air volumes 

generated by facilities, the pollutants might be “diluted” below the 

determination limit, although the annual load threshold value is exceeded. 

Possible procedures to determine releases in such cases include 

measurement closer to the source (e.g. measurement in part streams before 

entering a central treatment plant) and/or estimation of releases e.g. on the 

basis of pollutant elimination rates in the central treatment plant”. (Chapter 

“What and how to report?”, page 15) 

Estimating Environmental Releases for Facility PRTR Reporting 

Introduction and Guide to Methods (UNITAR), 19975 

In this document following information is given: 

“VI.C. Estimating Surface Water Discharges by Engineering Calculation  

Facilities can discharge huge amounts of wastewater, especially when 

rainfall runoff is treated on site. Usually, however, facilities discharge only 

small amounts of reportable substances to surface water because of on-site 

wastewater treatment and discharges to POTWs. Wastewater treatment 

systems are sometimes so efficient that concentrations of chemicals known 

to be in the residual wastewater stream are undetectable and must be 

estimated by engineering calculation. Facilities usually use half the 

quantitation limit for the chemical (lowest detectable amount) as the basis 

                                                 
4 http://prtr.eea.europa.eu/#/home  
5 http://www.retchn.org/Publicaciones/Documentos/estimating_UNITAR.pdf  

http://prtr.eea.europa.eu/#/home
http://www.retchn.org/Publicaciones/Documentos/estimating_UNITAR.pdf
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for engineering calculation for undetectable chemicals. This concentration 

is then multiplied by the water flow rate to give the amount discharged”. 

 

Resource Compendium of PRTR Part 1: Summary of Techniques for 

Point Source6 

In this document, no relevant information is given regarding how to use 

values below the reporting limits. How to calculate the releases is expressed 

as: 

“In the measurement program, the facilities shall describe briefly the 

methods used to calculate emissions associated with both emission limits 

and the total annual emissions. Only days of operation are to be included in 

the calculation of mean values. If there are significant emissions taking 

place at days without operation, such days are to be included when the 

mean calculated.  

Unless otherwise specified in the permit, the enterprise shall calculate the 

emissions per unit produced (specific discharge) compared to net 

production (production approved for sale). 

Execution of measurements 

Firms shall use laboratories / services that are accredited for the service, if 

it is carried out by external services. 

Measuring equipment used in emission measurements must be checked, 

calibrated and maintained regularly in accordance with standards or 

specifications from equipment suppliers. Facilities must be able to 

document procedures for inspection and calibration with the calibration 

and maintenance history of the measuring equipment.  

It is important that proper selection of sample bottles, preservation, storage 

and processing of samples before analysis. Errors in any of this can easily 

destroy the samples and give wrong results.  

If the continuous measuring instruments are out of service due to failure or 

maintenance, the authorities expect that the facilities have alternative 

methods for determining emissions during this period.  

The company shall review and ensure the quality of all the results from 

emission measurements – even if there are consultants who carry out the 

measurements”. 

                                                 
6 

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(200

2)20/rev1&doclanguage=en  

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2002)20/rev1&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2002)20/rev1&doclanguage=en
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Resource Compendium of PRTR Part 3: Summary of Techniques for 

Estimating Quantities Transferred, Released or Disposed7 

No relevant information is given. 

 

Considerations for Ensuring Quality PRTR Data8 

No relevant information is given. 

 

HELCOM (PLC annual and PLC periodical)9 

HELCOM guidelines provide recommendations for how concentrations 

below the reporting limit should be handled when calculating the load to the 

sea. Early in the document, when parameters that are included in the 

reporting are presented, information regarding how to handle values below 

the reporting limit is available. On pages 71-72 of the guideline document, 

the recommended quantification limits are also given (Chapter 12.6) 

together with information on how to handle the values below reporting limit 

(Chapter 12.7). The method proposed for managing values below the 

quantification limit originally comes from the IE Directive. 

“12.6.Recommended limits of quantification (LOQ) 

The levels of quantifications should in principle be lower than the expected 

concentrations in order to have as few observations as possible below LOQ 

(to avoid inclusion of concentrations estimated on basis of LOQ in the load 

calculation). As guidance, the following levels of quantification are 

suggested not to be exceeded: 

Recommended LOQ (should be seen as a guidance level): 

Parameter River water Wastewater 

BOD 0.5 mg l-1  

TOC 0.5 mg l-1  

NH4-N 10 µg l-1 20 µg l-1 

                                                 
7 

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(201

7)1&doclanguage=en  
8 

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(200

8)11&doclanguage=en  
9 http://helcom.fi/Lists/Publications/PLC-Water%20Guidelines.pdf  

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2017)1&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2017)1&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2008)11&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2008)11&doclanguage=en
http://helcom.fi/Lists/Publications/PLC-Water%20Guidelines.pdf
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NO23-N 20 µg l-1 40 µg l-1 

Ntot 50 µg l-1 200 µg l-1 

PO4-N 5 µg l-1 20 µg l-1 

Ptot 10 µg l-1 50 µg l-1 

Cd 0.01 µg l-1 0.5 µg l-1 

Cr 0.05 µg l-1 1.0 µg l-1 

Cu 0.1 µg l-1 10 µg l-1 

Ni 0.05 µg l-1 1.0 µg l-1 

Pb 0.05 µg l-1 1.0 µg l-1 

Zn 0.5 µg l-1 5 µg l-1 

Hg 0.005 µg l-1 0.5 µg l-1 

 

12.7. Values under the limit of quantification  

It is important to distinguish between the limit of detection (LOD – the 

lowest detectable amount of a compound) and the limit of quantification 

(LOQ – the lowest quantifiable amount of a compound). Limit of detection 

(LOD) is the smallest amount or concentration of an analyte in the test 

sample that can be reliably distinguished from zero. Limit of quantification 

(LOQ) is a performance characteristic that marks the ability of an 

analytical method to adequately “quantify” the analyte.  

 

LOQ is in the WFD QA/QC directive (Commission Directive 2009/90/EC) 

defined as a stated multiple of LOD. There has been much diversity in the 

way in which LOD of an analytical system is defined. Most approaches are 

based on multiplication of the within-batch standard deviation of results of 

blanks by a factor. Further information can be found in the ISO/TS 13530 

or in chapter B.4.2.3. of the HELCOM Combine Manual.  

 

In PLC-6 the LOQ is used to assign a numeric value when handling low-

level data. The use of LOQ instead of LOD is in accordance to the EC-

directive on quality assurance of water chemical analyses (2009/90/EC).  

 

If measured concentrations are below LOQ, the estimated concentration 

should be calculated using the equation:  

 

Estimation = ((100%-A) • LOQ)/100, (12.2) 

where A = percentage of samples below LOQ11. 

 

11 The QA/QC directive says that when the amount of a measure and is below LOQ the 

result shall be set to half the value of LOQ in the calculation of annual average values. In 
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PLC it is not annual average values that are calculated but loads, which means that it is 

two different situations and therefore use of different methods makes sense.” 

Comment: In Annex 2 and 3 of the HELCOM guidelines, it is specified that 

LOQ/LOD information is mandatory for reporting of load to rivers, 

wastewater treatment plants and industries. Sweden reports quantification 

limits only for load to rivers today, not for wastewater treatment plants and 

industries. 

“Information on LOQ or LOD (IS_LOQ/LOD) and related data, number of 

measurements (NR_MEASUREMENTS) and total uncertainty 

(TOT_UNCERTAINTY) are mandatory to report. Information on sampling 

methodology, and used methods can be reported voluntarily.” 

  

OSPAR RID10 

In the guideline documents, definitions of detection and qualification limits 

are given. 

“Level of detection (LOD): The minimum concentration of a compound that 

can be detected. 

Level of quantification (LOQ):The minimum concentration of a compound 

that can be quantified confidently. LOQ is determined by assessing the 

variability (standard deviation) of replicate measurements of analytes at a 

concentration near the detection limit.” 

 

Chapter 9 “Laboratory analyzes and limits of quantification” provides 

instructions on which analytical methods to use in order to achieve a 

sufficient amount of results above the reporting limit for a substance. The 

guidance also provides suggestions for acceptable reporting limits for 

different substances. In the reporting to OSPAR RID, the reporting limit 

should be given together with information on whether the reporting limit 

differs from the values in the guidance document. If values below the 

reporting limit occur, the same equation is suggested to use as in the 

HELCOM Guidelines. 

“9.3 To ensure load estimates that are as accurate as possible, it is 

necessary to choose an analytical method that under normal situations will 

give as many positive quantifiable samples as possible (i.e. those above the 

                                                 
10 https://www.ospar.org/work-areas/hasec (under Decisions, recommendations and 

agreements, document: Riverine Inputs and Direct Discharges Monitoring Programme 

(RID)) 

https://www.ospar.org/work-areas/hasec
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quantification limit). For most substances this implies that at least 70 % of 

the samples should be positive. However, for total nitrogen and total 

phosphorus Contracting Parties should choose a method that gives close to 

100% positive samples. 

9.4 The quantification limits for riverine water as well as direct 

discharges given in the table below are guidance levels. Higher 

quantification limits may be acceptable in systems where the levels 

consistently are substantially higher, given that the above prerequisites on 

the number of positive samples are met. Reference is made to the EC 

Directive 2009/90/EC on technical specifications for chemical analysis and 

monitoring of water status1. 

1 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:201:0036:0038:EN:PDF  

 

Parameter Guidance Levels of Quantification (LOQ) 

 Rivers Direct discharges  

Hg 0.0005 µg/l 0.1 µg/l 

Cd 0.010 µg/l 0.5 µg/l 

Zn 0.100 µg/l 5 µg/l 

Cu 0.100 µg/l 5 µg/l 

Pb 0.010 µg/l 1.0 µg/l 

γ-HCH: 0.5 ng/l  - 

Ammonia (expressed as N) 0.01 mg N/l 0.02 mg N/l 

Nitrates (expressed as N) 0.02 mg N/l 0.04 mg N/l 

Orthophosphates (expressed as P) 0.005 mg P/l 0.02 mg P/l 

Total N 0.050 mg N/l 0.2 mg N/l 

Total P 0.005 mg P/l 0.05 mg P/l 

Suspended particulate matters 

(SPM)  

2.0 mg/l - 

 

9.5 In the annual text report, Contracting Parties should give the actual 

limits of quantification (LOQ) that have been used for rivers and direct 

discharges, and the analytical methods used. Contracting Parties should 

also indicate in the reporting template if the LOQs differ from the 

recommended LOQs in this section. 

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:201:0036:0038:EN:PDF
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9.6 The total concentration should preferably be determined, unless 

otherwise reported by the Contracting Party.  

9.7  In those cases where the results recorded are less than the limits of 

quantification (LOQ) the following estimate of the concentration should be 

used: 

Estimated concentration = ((100%-A) • LOQ)/100 Eq. 6 

Where A = percentage of samples below LOQ. This approach is equivalent 

to a modified proposal listed in the guidance document on monitoring 

adopted by the EU under the IED Directive. 

For historical data, LOQ/2 can be used.”  

 

Urban Waste Water Directive11 

No relevant information is given. 

 

Sewage Sludge Directive12 

No relevant information is given. 

In the directive on “The protection of the environment, and in particular of 

the soil, when sewage sludge is used in agriculture”,13 some information 

about the protection of the environment, especially the soil, when sewage 

sludge is used on agricultural soil is presented. In Annex 2C, “Sampling and 

analytical methods”, the following information is given:  

“Analysis for heavy metals must be carried out following strong acid 

digestion. The reference method of analysis must be that of atomic 

absorption spectrometry and the limit of detection for each metal should be 

no greater than 10 % of the appropriate limit value”. 

 

EEA-WISE SoE Emissions14 

In this guideline document, information about what methods to use in order 

to report the releases to water is given. These include calculated, measured, 

estimated or modelled methods. This document does not contain 

                                                 

11 http://ec.europa.eu/environment/water/water-urbanwaste/info/pdf/terms.pdf 
12 http://rod.eionet.europa.eu/obligations/69/overview  
13 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31986L0278  
14 http://dd.eionet.europa.eu/datasets/latest/Emissions  

http://ec.europa.eu/environment/water/water-urbanwaste/info/pdf/terms.pdf
http://rod.eionet.europa.eu/obligations/69/overview
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A31986L0278
http://dd.eionet.europa.eu/datasets/latest/Emissions
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information on how to handle values below the reporting limits for the 

analytical methods.  

Other methods and information sources 

When calculating the average value or sum of results where some of the 

results are below the reporting limit, so-called less-than-expected values can 

be handled in different ways15: 

1. Results below the reporting limit are replaced by “0” 

2. Results below the reporting limit are replaced by the numerical value 

of the reporting limit 

3. Results below the reporting limit are replaced by half the numerical 

value of the reporting limit 

4. Results below the reporting limit are replaced by the trace value, the 

value between LOD and LOQ16 

5. Results below the reporting limit are replaced by the equation17:  

i. Estimated concentration = ((100%-A) • LOQ)/100 

ii. Where A is percentage of the samples below LOQ 

6. Statistical distribution methods based on the frequency of different 

levels closest to the reporting limits are used to replace results below 

the reporting limit 

Statistical Methods in Water Resources, (D.R. Helsel and R.M. Hirsch)18 

describe the methods 1, 2, 3 and 6 above and which of those are most 

suitable for different types of statistical calculations. To calculate the 

average and median values, it has been found that the statistical distribution 

methods (method 6) give the best results, followed by method 3; values 

below the reporting limit are replaced by half numerical value of the 

reporting limit. The second least preferred alternative is to substitute less-

than values with the numerical value of the reporting limit (method 2) and 

the very least preferred one is to replace less-than values with zero (method 

1). Calculation of sum values is not treated in this evaluation, but the same 

principle should apply to sums since the average is calculated from the sum. 

 

                                                 
15 Based on own experiences in the project group 

16 http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf 

pp 29 

17 http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf 

pp29 
18 https://pubs.usgs.gov/twri/twri4a3/pdf/twri4a3-new.pdf 

http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf
http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf
https://pubs.usgs.gov/twri/twri4a3/pdf/twri4a3-new.pdf
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Comment: There is no reason to use either of the two methods that give the 

least correct results, that is, replacing “less-than” values with zero or the 

numeric value of the reporting limit. These methods are not easier to use 

than the slightly better method of replacing "less-than” values with half the 

reporting limit. Statistical distribution may be useful if you have enough 

data and knowledge to do this. 

Below, some other examples of information sources dealing with "less-than" 

values are presented. However, these are not described in detail in this 

report. 

 MANUAL FOR THE GAW PRECIPITATION CHEMISTRY 

PROGRAMME, Guidelines, Data Quality Objectives and Standard 

Operating Procedures, https://library.wmo.int/pmb_ged/wmo-

td_1251.pdf 

 EMEP manual, http://www.nilu.no/projects/ccc/manual/ 

 Results from the project ”Miljöstatistik.se”, 

http://www.miljostatistik.se/censurerade.html  

 The Commission directive 2009/90/EG about technical 

specifications for chemical analysis and monitoring of water status, 

http://eur-lex.europa.eu/legal-

content/en/TXT/?uri=CELEX:32009L0090 

 Reference documents under the IPPC Directive and the IED, 

Reference Document on the General Principles of Monitoring, 

http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf 

 

https://library.wmo.int/pmb_ged/wmo-td_1251.pdf
https://library.wmo.int/pmb_ged/wmo-td_1251.pdf
http://www.nilu.no/projects/ccc/manual/
http://www.miljostatistik.se/censurerade.html
http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:32009L0090
http://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX:32009L0090
http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf
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Effects of calculating releases in 
different ways 

Values identified by the EEA Validation 

Tool 

Data reported to E-PRTR is automatically validated by the EEA Validation 

Tool. Deviating values are identified and reviewed again.  

Of the total 75 Swedish values identified as deviating from other reported 

releases to water in 2014, six were based on values below the reporting limit 

(as identified by the information in “Comments” to the value). All of these 

were identified as “Significant changes compared to earlier years” and two 

were also identified as PRTR outliers, see Table 6. Another three values can 

be counted to this group, depending on how to interpret the comment to 

these values: “The release is lower than the reported value”. One of these 

three is also identified as “E-PRTR Top 20 releases” in Europe. All the 

releases based on values below the reporting limit that were identified by the 

EEA Validation Tool originate from four large wastewater treatment plants. 

 
Table 6. Total number of reported releases and number of releases based on values below the 

reporting limit that were identified by the EEA Validation Tool as PRTR outlier, significant 

changes compared to earlier years or as PRTR Top 20. 

Recipient No. of releases 

identified by 

EEA 

No. of values 

with a 

comment 

No. of values 

based on 

reporting limit 

As PRTR 

outlier 

As Signif. 

changes 

As E-PRTR 

Top 20 

WWTP 19 11 0 0 0  

Water 75 46 6+3* 2+3* 6 1* 

* Comment in SMP: “The release is lower than the reported value”. 

Variation between different years and/or 

facilities from the same sector 

Although about 30 % of all reported values in the studied dataset had a 

comment on the value, only a few of these comments describe how the 

releases were calculated. Due to the lack of information, a comprehensive 

picture of the problem cannot be provided, but rather an indication that the 

values below the reporting limits are used in calculation of the releases and 

that these are handled differently. 
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Different laboratories offer different analytical methods and the reporting 

limits for the same parameter can vary widely between laboratories and 

between analytical methods. It is important to consider what analytical 

accuracy is necessary for the specific parameters that are to be analysed. It is 

often good enough to use "rough" methods when it is known that a 

substance is present in high concentration in a sample. Similarly, more 

sensitive analytical methods should be used when low concentrations are 

expected. 

If the analytical laboratory and/or analytical method differ from one 

sampling period to the other for the same parameter and facility, different 

reporting limits can be obtained and these will in turn affect the calculations 

of the annual releases. As a consequence, the calculated releases will not be 

comparable between different reporting years or the calculated annual 

averages may be affected. In an example from Uppsala WWTP (releases to 

water, 2016), the following information was given in the comment field: 

"Arsenic concentration in 6 monthly samples is <0.5 μg/l, 1 st <0.6 μg/l, 1 

st <1 μg/l, 1 st <3 μg/l, 3 st 0.53-0.55 μg/l. Half the reporting limit values 

were used to calculate the annual average”19. This means that the average 

that year was calculated based on values between 0.25 and 1.5 μg/l, which is 

a relatively large span. It is unclear whether different laboratories and/or 

analytical methods were used in this example. 

The fact that different facilities from the same sector choose to calculate 

releases differently affect the comparison and interpretation of the releases 

within a sector. Those who choose to use half the reporting limit as a value 

in the calculations may receive emissions above reporting thresholds, 

especially when the effluent volumes are large. Other facilities may, under 

the same conditions, choose to zero their emissions. It is also possible to use 

the whole numeric value in the calculations, which means that the releases 

can vary from 0 to relatively high in relation to other values within the same 

sector, depending on what calculation method is chosen.  

Reporting a 0-value emission in cases where the substance was not 

measured or when there was no production during the reporting period is 

not the same as if the emission did not exist. This should be avoided. It is 

also common that the release is reported as 0-value when it is below the 

reporting threshold value for the specific substance. This is also incorrect, 

however facilities are not obligated to report releases below the threshold 

value for the reporting. 

                                                 
19 This comment is translated from Swedish 
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Another relevant issue to consider in relation to calculation of releases to 

different recipients is how to handle values based on outliers or a few 

measurements per year. It is relatively common, especially considering 

reporting of releases of organic substances, that the reported annual 

emission is based on 1-3 measurements. This often causes major variations 

between the years and may also be identified as “significant change” in the 

SMED and EEA validation or by the facility itself in the comment to the 

value. Examples of comments: "Higher value 2015 due to one outlier 

during the year", "Based on one sample during the year"20. 

 

                                                 
20 This comment is translated from Swedish 
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Conclusion 
Approximately 30 % of all values in the studied dataset (both above and 

below the reporting limits) had a comment on the reported value, but only 

some of these comments describe how the releases were calculated. Due to 

the lack of information regarding the calculations, a comprehensive picture 

of the problem cannot be provided. Rather, the results provide an indication 

that values below the reporting limits are used to calculate releases and that 

these are handled differently by the facilities.  

Some of the effects of handling values below the reporting limit differently 

are: 

 large differences in the release values for the same parameter and 

facility from year to year – the time series fluctuate largely between 

years 

 large differences in release values between facilities in the same 

sector – the data are not comparable 

 facilities that choose to use half or the whole of the reporting limit as 

a numeric value in the calculations of releases could be identified as 

an outlier in the EEA Validation Tool at a national or/and 

international level 

This study also shows that there is no clear information on how to handle 

the emission calculations based on levels below the reporting limits and how 

to report those releases in the guideline documents21 included in this study.  

                                                 
21 Guidelines documents such as: EPRT, Ospar, Helcom, EEA Emissions, Urban Waste 

Water Directive, Sewage Sludge Directive 


