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Background 

The Sixth Meeting of the HELCOM Baltic Agriculture and Environment Forum (AGRI/ENV 6-2014) convened 
on 7-8 April 2014 in Tallinn, Estonia, at Nordic Hotel Forum, upon invitation by the Ministry of the 
Environment of Estonia. The Meeting of the Forum was attended by participants from all HELCOM 
Contracting Parties except for Denmark, Latvia and the European Union as well as by Observers from the 
Baltic Farmers Forum for Environment (BFFE), Coalition Clean Baltic (CCB) and World Wide Fund for Nature 
(WWF) as well as invited guests. 

The Meeting was preceded by a visit to Aravete Agro farm, located within Nitrate Vulnerable Zone and Nature 
protection Zone in Jarva county of Estonia. This visit allowed meeting participants to observe application of 
manure handling measures at farm level as well as to learn in general about application of agro-
environmental measures in Estonia. 

The main topic of the Meeting was to discuss preparations for timely implementation of cost-efficient and 
targeted agro-environmental measures and actions adopted in the 2013 HELCOM Copenhagen Ministerial 
Declaration, including the revision of Part II “Prevention of pollution from agriculture” of Annex III of the 
Helsinki Convention (1992). The Meeting noted the need to set priorities for implementation of ministerial 
commitments and regarded commitments with clear deadline as the top priority. 

This document contains main outcomes of the Meeting of the Forum. The full outcome can be found at 
HELCOM Meeting Portal. A provisional plan for implementation of the commitments from 2013 HELCOM 
Ministerial Meeting agreed by the Meeting is contained in the Annex to this document. 

 

Action required 

The Meeting is invited to: 

- take note of the outcome of the Sixth Meeting of the HELCOM Baltic Agriculture and Environment 

Forum (AGRI/ENV 6-2014), 

- pending the agreement on the final Terms of Reference for the proposed HELCOM Group on 

Sustainable Agricultural Practices, support the provisional planning for further work as contained in 

the Outcome and Annex 1, to be taken forward by the first meeting of the new group proposed to 

be held in week 47 (17-21 November 2014). 
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Main outcomes of the Sixth Meeting of HELCOM Baltic Agriculture and Environment 

Forum (AGRI/ENV 6-2014) 

 

1. Cooperation with EU Strategy for the Baltic Sea Region, Priority Areas Nutri and Agri 

1.1 The Meeting took note of the presentation of Priority Areas Nutri and Agri of the EU Strategy 
for the Baltic Sea Region, on the activities and projects relevant for the work of HELCOM Agriculture 
and Environment Forum, including approved and proposed new flagships projects and allocation of 
Seed Money for new agri-environmental projects. The Meeting noted that several ongoing and 
proposed activities will also contribute to the implementation of the 2013 HELCOM Ministerial 
Declaration. 

2. Initial planning for implementation of agriculture-related actions from 2013 HELCOM 
Ministerial Meeting 

2.1 The Meeting took note of the outcomes of the 2013 HELCOM Copenhagen Ministerial meeting 
including revised HELCOM nutrient reduction scheme, specific agri-environmental measures and the 
Revised Palette of measures for reducing phosphorus and nitrogen losses from agriculture to support 
implementation of HELCOM BSAP. 

2.2 The Meeting noted the importance of dialogue with relevant stakeholders at policy and expert 
level and welcomed the information by Poland on the next Greener Agriculture for a Bluer Baltic Sea 
(GABBS) Conference which will be tentatively held during week 39 in September 2014 in Warsaw, 
Poland. The conference will be organized jointly by Baltic COMPACT project, WWF Baltic Ecoregion 
Programme, Institute of Technology and Life Sciences, Polish Chief Inspectorate of Environmental 
Protection under the patronage of the Ministries of Environment and Agriculture of Poland. A first 
draft of the agenda will be circulated in the beginning of May 2014. The Meeting also took note of 
ongoing discussions to hold the GABBS Conference in 2015 in Russia. 

2.3 The Meeting took note of the information by Germany on the development of the BAT 
(BREF/BREF Conclusions) for intensive rearing of poultry and pigs under the EU Industrial Emissions 
Directive that is expected to be finalised within 2014 and enforced from 1 January 2015, pending 
national consultations and adoption at the EU level. 

2.4 The Meeting took note of the information by WWF on a simplified survey carried out by them 
in late 2013 and showing that most of the national rural development programmes by the Baltic EU 
Member States have not been so far successful in applying relevant measures for reducing phosphorus 
and nitrogen losses from agriculture by HELCOM to reach the targets of the HELCOM BSAP. 
Information on this has been submitted by WWF Baltic Ecoregion Programme to DG AGRI in December 
2013. 

2.5 The Meeting noted the need to set priorities for implementation of ministerial commitments 
and regarded commitments with clear deadline as the top priority. The Meeting agreed to compile a 
Provisional plan for implementation of the commitments from 2013 HELCOM Ministerial Meeting (as 

contained in Annex 1 to this outcome). Sweden noted that the streamlining process will be of great 
importance for the future work of the HELCOM agriculture group and Sweden can therefore not 
commit to any detailed planning of measures before the new ToRs are finalised by the HOD. 

2.1 Review and updating of part II of Annex III of the Helsinki Convention 

2.6 The Meeting took note of the information by the Secretariat on the state of the art of the Part 
II “Prevention of pollution from agriculture” of Annex III “Criteria and measures concerning the 
prevention of pollution from land-based sources” of the 1992 Helsinki Convention, taking into account 
its tight timeline (to be accomplished by 2016). 

2.7 The Meeting discussed principles and the scope for the revision of the Annex and took note of 
the following general comments and expectations: 
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- Estonia noted that nutrient accounting and other related tasks are of importance; 
contradicting requirements in application rates for organic fertiliser (170 kgN/ha and 25 
kgP/ha) between HELCOM and EU should be addressed in some way.  

- Finland stressed that this is one of the main tasks of the group; revision process is challenging, 
and there is a need to decide in the beginning how the work should be organized. It is 
necessary to agree beforehand that already agreed issues are not re-opened. Some outdated 
issues can be taken out and more relevant can be added. Nutrient recycling is especially of 
interest. At this point, Finland is not in position to lead the whole task, but feels that resources 
should be allocated for this work both nationally, as well as jointly – for a dedicated staff in the 
Secretariat; lead/co-lead countries should be designated. Finland also pointed out that 
provisions of the current Annex cannot be weakened in the revision process. 

- Germany stressed that HELCOM can show its front-runner role within EU e.g. through securing 
requirements for large cattle farms in the Annex; instead of upper limits for application rates 
nutrient surplus limits can be introduced; Germany is not yet able to confirm a lead role. 

- Poland referred to difficulties in ratification of the Annex, despite that the process started in 
2011, main obstacles remain in: 1) requirements for integrated permits for cattle, going 
beyond EU legislation, 2) strict minimum 6 month manure storage capacities – within EU 
legislation applicable only to NVZ, 3) application rate for phosphorus (25 kgP/ha).  Poland is 
not yet ready to lift the footnote from CART in the Ministerial Declaration due to ongoing 
national consultations between agriculture and environment ministries; the update of 
National Implementation Programme for the BSAP however is completed but because of 
pending agreement on CART cannot be officially adopted.  

Poland looks forward to the revision of Annex III and feels that it is a good time for harmonizing 
HELCOM and EU provisions and make them coherent; Poland expressed the need to follow 
discussion at EU level, including on development of BAT for cattle farms and sustainable use 
of phosphorus. Poland prefers to consider leaving out provisions for cattle farms from the 
Annex III, as well as exclude application rate for phosphorus and minimum manure storage 
capacity outside of NVZ. 

- Lithuania considered that the major obstacles in application rate for phosphorus due to poor 
phosphorus content in soil, flexibility on phosphorous limitations is needed; supports Poland  
on leaving out the requirements for cattle farms. 

- Russia noted that application of specific requirements just for the Baltic Sea catchment of the 
Russian Federation usually would not be possible via decision at federal level, however a 
special governmental decision can be made to apply for a limited part of the territory. 

- Sweden felt that revision of the Annex is important task of the HELCOM’s agri-environment 
work and it should be harmonized to the extent possible with EU work. Sweden will consider 
supporting/co-lead for the revision process. 

- CCB proposed that requirements for nutrient balanced fertilisation need to be more clearly 
defined in Annex III 

- WWF pointed out current Annex regulates mostly organic and very vaguely mineral fertilisers, 
thus discouraging sustainable use of manure.  

2.8 The Meeting noted that the Heads of Delegation have continuously addressed the upcoming 
revision of part II Annex III of the Helsinki Convention within preparations of the 2013 Copenhagen 
Ministerial Declaration (cf. Minutes of HOD 42/2013, HOD 44/2013) and that HoDs re-confirmed that 
needs of the HELCOM BSAP as well as current part II Annex III of the Helsinki Convention should be 
regarded as minimum requirements for the revision process. 

2.9 The Meeting considered that setting manure nutrient content and establishing nutrient 
accounting can be included in the revised Annex III. The Meeting welcomed the offer by Finland 
together with Russia to take the lead concerning the manure nutrient content, based on inter alia a 
new project starting lead by MTT AgriFood Research and the Finnish Environment Institute (SYKE). The 

http://ec.europa.eu/environment/natres/phosphorus.htm
http://ec.europa.eu/environment/natres/phosphorus.htm
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Meeting also invited Germany and Denmark to consider possibility to lead the work on nutrient 
accounting.  

2.10 The Meeting discussed the requirements for the revision process of the Annex III in terms of 
activities and work load e.g. need for workshops, lead countries for specific topics and parts of the 
Annex and came up with proposals for specific milestones for this work as outlined in Annex 2 to this 
outcome. 

2.11 The Meeting agreed that an intersessional work is needed on revision of the Annex III and 
suggested to establish a smaller Drafting Group for this purpose to work mostly by correspondence or 
by web-meetings. The Meeting welcomed preliminary indications by Estonia, Germany, Lithuania, 
Russia and Sweden to take part in the Drafting Group. Poland cannot accept the invitation to join the 
drafting group at this moment but will consider it and come back with clarification. CCB, WWF and 
BFFE also expressed interest to participate in the drafting/revision and requested the Secretariat to 
clarify possibility for Observers to participate in the drafting group. The Meeting requested the 
Contracting Parties to confirm participation in the Drafting Group and inform on the possibility to act 
as lead or co-lead for drafting specific issues/provisions of the Annex to the Secretariat 
(laura.meski@helcom.fi) by 30 April 2014.  

2.12 The Meeting preliminary agreed that pending acceptance by the Heads of Delegation on 
establishment of the Drafting Group and also the finalization of the streamlining process, such group 
can start its work after summer break of 2014. 

2.13 The Meeting invited the Contracting Parties to consider possibility of supporting financially 
additional staff at the Secretariat to coordinate the revision of the Annex and activities of the Drafting 
Group.  

2.2 Prioritization of measures in areas critical to nitrogen and phosphorus losses 

2.14 The Meeting took note of the Extracts from the report on implementation of the EU Nitrates 
Directive, 2008-2011. 

2.15 The Meeting also took note of the following national information related to  
identification/assessment of areas critical to nutrient leaching: 

- Lithuania: despite the whole territory of the country is designated as NVZ, areas along major 
rivers are designated as particularly sensitive areas for nutrient pollution in River Basin 
Management Plans 

- Poland: besides addressing pressure from agricultural areas on NVZ, the monitoring of soil 
chemistry with over 216 measuring points  across the country is carried out; NVZ were 
designated at the bases of results of moinitoring system of groundwater quality consisting of 
4000 points and soil monitoring consisting of 5000 points;  

- Sweden: NVZ covers nearly 80% of areas with most intensive agricultural production, with 
more strict requirements applied within these areas; 

- Germany: the situation has not improved since last report on implementation of the Nitrates 
Directive and additional measures are currently considered within an amendment of the 
national Fertilization Ordinance, also within the frame of implementation of the EU Water 
Framework Directive; 

- Estonia: the information on vulnerable zones was presented by Estonia during the farm visit 
on 7 April; according to the latest report on implementation of Nitrates Directive there is an 
increasing trend in ground water pollution status, however the current content of nitrates is 
relatively low;  

- Russia: no special areas critical to nutrient pollution have been designated, as only legal act 
requiring any special protection status for is the Water Code, where water protection areas 
(mostly aiming at drinking water protection purposes) and criteria for them are described; 

mailto:laura.meski@helcom.fi
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- Finland: the whole territory is designated as the NVZ, the new round of rural development 
programme within EU CAP will give more emphasis on targeting of agri-environmental 
measures taking into account implementation of Water Framework Directive. 

2.16 The Meeting noted that P-status soil maps are available in Finland at municipal level, in Russia 
– at farm level, in Estonia – available for 65% of agricultural land, in Germany – analyses on farm level 
are renewed every 6 years, in Poland the maps are available down to voivodeship and in some cases 
at smaller municipal district level (gmina), in Sweden and Lithuania the soil status maps are also 
available. The Meeting invited the Contracting Parties to consider providing this information to the 
Secretariat, taking into account differences in approaches and methodologies. 

2.17 The Meeting discussed that methodologies for assessing phosphorus status of soil may differ 
from country to country and that a study has been carried out in Poland to assess these different 
approaches. The Meeting invited Poland to provide further information on this study.  

2.18 The Meeting considered that activities related to this ministerial commitment should be 
coordinated with other ongoing HELCOM activities, e.g. pollution load compilation. The Meeting also 
considered that one of the ways forward would be to prepare a project proposal that could apply for 
funding from e.g. next round of the EU Baltic Sea Region Programme 2014-2020. Such a project could 
address e.g. identification/verification of areas critical to nutrient pollution, including potential 
designation of such areas in Belarus and Russia, based on the same approaches as the ones applied for 
Nitrate Directive for EU Member States, as well as improvement of manure storage capacities across 
the BSR, especially beyond the NVZ. 

2.19 The Meeting suggested further proposals on the way forward in the provisional plan of 
activities as contained in Annex 2 to this outcome. 

2.3 Farm nutrient management and balanced fertilization, including annual nutrient accounting 

2.20 The Meeting took note of an introductory presentation by Mr. Dietrich Schulz, German Federal 
Environment Agency, on the step-wise process of introducing nutrient bookkeeping in Germany 
including plans for introducing “zero-surplus” regulation for phosphorus-rich soils. 

2.21 The Meeting discussed the way forward with introduction of nutrient accounting and e.g. 
whether the balances should be kept for N, P and K or only nitrogen and phosphorus, how the 
enforcement and control should be arranged and performed. 

2.22 The Meeting noted the comment by the BFFE welcoming gradual introduction of nutrient 
balances as a way forward for developing sustainable agriculture in the Baltic Sea region and also 
suggesting that sulphur could be considered for integration into balances to meet plant needs of all 
essential elements, e.g. sulphur. 

2.23 The Meeting took note of the comment of MTT AgriFood Research Finland on the work of 
Eurostat on compiling national and, in the future, regional (NUTs level 2) nutrient balances for the EU 
Member States. 

2.24 The Meeting planned the activities to follow up and implement the Ministerial commitment 
on nutrient accounting at farm level and considered that given the difference in approaches in the 
Contracting Parties a series of workshops can be arranged to exchange knowledge and proceed with 
the gradual introduction of nutrient balances/accounting (cf. Annex 2 to this outcome). 

2.25 The Meeting invited Germany and Denmark to consider possible Lead role for this activity and 
inform the Secretariat as soon as possible about their acceptance to lead this work. 

2.4 Nutrient content in manure 

2.26 The Meeting took note of the introductory presentation by Mr. Tapio Salo, MTT AgriFood 
Research Finland and Mr. Vladislav Minin, Russia. The Meeting noted the ongoing work at Eurostat to 
collect information about national methods for nutrient content in manure 

2.27 The Meeting noted a comment by Lithuanian Association of Agricultural Producers that 
nutrient value of manure varies due to numerous factors including spreading technology and 
application time. The Meeting also noted that nutrient availability of different types/kinds of manure 
should be taken into account in development of manure nutrient content standards. 
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2.28 The Meeting noted the information by Sweden that national Board of Agriculture on annual 
basis issues an update on nutrient content in manure.  

2.29 The Meeting noted comment of CCB on the importance of establishing standards for reliable 
values on nutrient content, and standards for manure nutrient input into nutrient balance accounting.  

2.30 The Meeting agreed that the way forward with establishment of national guidelines/standards 
for nutrient content in manure and regional guidelines / recommendations on the use of such 
standards should be step-wise, at first, compiling national experiences and knowledge and looking for 
commonalities in the applied methodologies, also taking into already accomplished projects. 

Further steps should be decided after completion of step 1, e.g. selecting most suitable methodology 

that could be tested region-wide in each Contracting Party and compiling the results of such testing 

for developing proposals for common guidelines. 

2.31 The Meeting invited Finland and Russia to consider possible Lead role for this activity and 
inform the Secretariat as soon as possible about their acceptance to lead this work. The Meeting also 
invited potential Lead countries to propose appropriate mode of work for this activity (workshops, 
project, etc.). 

2.5 Phosphorus recycling 

2.32 The Meeting took note of information by Finland about over 20 projects dealing with nutrient 
recycling and especially the latest round of considerations of projects addressing phosphorus recycling 
in manure management, funded with national resources. 

2.33 The Meeting also took note of the information by Germany on the recent conference on 
nutrient recycling addressing both agriculture and waste water treatment/sewage sludge (including 
recovery of phosphorus from incinerated sludge). The Meeting noted the concern expressed by the 
BFFE regarding application of sewage sludge for agricultural purposes and its potential contamination 
with hazardous substances including pharmaceuticals. 

2.34 The Meeting further took note of the information by Poland on testing filter material and their 
ability for sorption of phosphorus leaking from agricultural land and spreading it back to the fields. The 
Meeting noted that the results of this testing should become available by the end of 2015. 

2.35 The Meeting took note of the information of BERAS Implementation Project also addressing 
nutrient recycling within organic farming. 

2.36 The Meeting also noted that HELCOM LAND at its next meeting will discuss the proposal for a 
draft recommendation on sewage prepared by Germany and Sweden. 

2.37 The Meeting considered how to promote and support phosphorus recycling and agreed to 
keep this issue as one of the priorities in the future work. The Meeting invited Finland to consider lead 
role for this ministerial commitment. 

2.6 Agricultural drainage systems 

2.38 The Meeting took note of the information by BFFE on the importance of the drainage systems 
for efficient utilisation of nutrients by plants.  

2.39 The Meeting also took note of the comment of the WWF on the need to balance development 
of agricultural drainage systems with smart solutions to counteract potentially increased agricultural 
leakage. 

2.40 The Meeting considered the way forward with development of innovative water management 
measures addressing agricultural drainage systems, agreed that this activity can be considered as 
lower priority (dealt on regular basis when relevant knowledge becomes available) and invited the 
Baltic COMPACT Project to provide some introductory information for this topic for the first meeting 
of the proposed HELCOM Group on Sustainable Agricultural Practices. 

 

 

3. Any other business 
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3.1 The Meeting took note of nation-wide public awareness campaign launched in Poland 
addressing all farmers and aiming at providing information on importance of sustainable fertiliser and 
manure use, both through direct communication and mass media. The Meeting invited Poland to 
circulate further information about this campaign. 

3.2  The Meeting took note of the request by CCB on the need to be updated on national plans on 
how the new rural development programmes under the next period of EU CAP are expected to 
contribute to water protection and nutrient load reductions, including specific measures, mechanisms 
and financing for these activities. 

3.3 The Meeting noted that before the delegated acts under the CAP implementation are adopted 
the content of rural development programmes in the countries will not be finalised (preliminary in 
autumn 2014). The Meeting invited the Contracting Parties, being EU Member States, to provide 
relevant information for the first meeting of the proposed HELCOM Group on Sustainable Agricultural 
Practices. 

3.4 The Meeting took note of the information by the WWF on receiving initial support for 
establishing agro-environmental platform in the Baltic Sea Region aiming at improvement of the 
communication between authorities, agricultural sector and NGOs. The overall aim for the platform 
would be to secure and maintain a dialogue between the stakeholders on a long-term basis, including 
annual stakeholder conference (Greener Agriculture for a Bluer Baltic Sea).  

3.5 The Meeting also reminded on the ongoing Baltic Sea Farmer of the Year Award 2014 run by 
the WWF Baltic Eco-region Programme with nomination of candidates open until 30 April 2014. The 
Meeting invited the Contracting Parties to facilitate nomination of potential candidates for the Award.  

3.6 The Meeting preliminary agreed that potential dates for the first meeting of the proposed 
HELCOM Group on Sustainable Agricultural Practices would be in November 2014. The Meeting invited 
the Contracting Parties to consider possibility of hosting the meeting.

http://iung.pl/dpr/
http://wwf.panda.org/what_we_do/where_we_work/baltic/news/?214330
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Annex Provisional plan for implementation of the commitments from 2013 HELCOM Ministerial Meeting 

Activity DL Provisional milestones 

1. Review and an updating of part II of Annex III of the Helsinki Convention, in order to 

better serve the purposes of reaching good environmental status 
2016  Drafting Group needs to be established [DE, FI, SE, EE, PL, LT – tbc], 

starting after summer break 2014; confirmations/comments on 

potential leads by the end of April 2014 

 Contracting Parties to consider possibility to support an expertise at 

the Secretariat to coordinate the work (2015 onwards, ca. 1 year/part-

time) 

 Scope of the revision could be extended to cover 

o Manure nutrient content [FI/RU] 

o Nutrient accounting/balances [DE/DK] 

o Nutrient recycling 

2. Measures to reduce nutrient surplus in fertilization practices to reach nutrient 

balanced feritilization with the objective to come to an agreement on national level 
2018  Proposed lead by DE/DK 

 series of workshops to be arranged by HELCOM/Lead countries, 

including e.g.  

o on state-of-play on nutrient balances/accounting in the 

HELCOM countries and consider testing approaches in pilot 

areas/cases in each of the countries 

o with experts from advisory services/enforcement on 

introduction of  

o on software/practical tools for nutrient accounting 

 possible input to the Annex III revision / recommendation 

3. Preparation towards introduction of annual nutrient accounting at farm level, with 

an aim to apply it region-wide, as a first step, in areas critical to nutrient losses 
2018 

4. National guidelines or standards for nutrient content in manure  2016  Proposed lead by FI/RU 

 Based on Baltic MANURE database of national standards/work 

 expert work can be arranged, e.g. 

o to collect national experiences and discuss methodologies 

with a view to find commonalities 

o to test same methodologies across the region 

o to develop joint guideline/recommendations 

 possible input to the Annex III revision / recommendation 

5. Guidelines/recommendation on the use of such standards 2018 
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6. Development of appropriate methodology for phosphorus recycling (especially in 

agriculture and waste water treatment)  
  collect the information from projects within the EUSBSR 

 follow the progress with EC communication on Sustainable Use of 

Phosphorus (COM(2013) 517 final) 

7. Identification/verification of areas critical to N and P losses, to enable directing 

targeted and cost-effective measures, e.g. compulsory measures on manure 

handling (storage and application) for installations of intensive rearing of cattle, 

poultry and pigs 

  Application of GIS tools, e.g. based on Baltic COMPASS Atlas of areas 

critical for nutrient losses due to soil erosion / RUSLE model 

 a project proposal can be drafted and submitted for funding 

addressing improvements of management measures within NVZ and 

developing incentives for construction of adequate manure storage 

capacities; a flagship can be developed under PA NUTRI and/or AGRI 

 to be able to use the soil status maps from the Contracting Parties it 

would be useful to compare the methodology for compiling such maps, 

based on the work done e.g. by the Baltic COMPASS   

 inputs to PLC-6 source apportionment 

8. Application of BAT for intensive rearing of poultry and pigs at least equally ambitious 

EU’s BREF document and Conclusions throughout the region, especially within areas 

critical to nutrient losses 

  EU IED BREF is expected to be finalized within 2014 

 consider possibility to apply equally stringent emission control 

measures to all farms 

9. Enhanced transfer of knowledge and technology and exchange of good examples   regular activities of the Agriculture Group 

 thematic workshops can be arranged in the future to address specific 

topic 

 annual Greener Agriculture for a Bluer Baltic Sea Conference should be 

maintained, with funding to be secured from different sources, e.g. 

EUSBSR 

10. Exchange experiences and ideas for potential development of policy instruments, 

both voluntary and mandatory, as well as measures for improved farm nutrient 

management 

 

11. Application of innovative water management measures, to ensure that upgrading 

and renovation of the agricultural drainage systems aim at reducing nutrient 

concentrations 

  consider possibility of supporting projects addressing this topic 

 invite Baltic COMPACT to provide background information for the first 

meeting of the proposed new Group 

12. Implementation and enforcement of the provisions of part II of Annex III ”Prevention 

of Pollution from Agriculture” 
  regular activities of the Agriculture Group 

 pending the revision process 

 

http://ec.europa.eu/environment/natres/phosphorus.htm
http://ec.europa.eu/environment/consultations/pdf/phosphorus/EN.pdf

