 STEP – NATIONAL SLUDGE HANDLING RULES COMPARISON (WP 3.2)
Questions (from Torben Jorgensen):

· Is the table still up to date? 
· What are the main challenges, or barriers, in your country to increase the use of sludge as a source of nutrients in agriculture, and the use the sludge for energy production? 
· Are some of the limit values for heavy metals or organics a special problem in your country?
· Do you have experience about the effect of e.g. composting and digestion on the values of heavy metals and organics in the treated sludge
I. Lithuanian Legislation review
Directive 86/278/EEC is the main document defining the requirements on sludge management in agriculture in EU level. Well as the other Directives also have significant role on sludge management, this document contains national rules comparison with respect to Directive 86/278/EEC requirements. 

Lithuanian legal system has 2 documents regarding wastewater sludge management in agriculture:

1. The main national document regarding transposition of Directive 86/278/EEC requirements into Lithuanian legislation is Environmental Protection Normative document LAND 20-2005: Requirements on the use of Sewage sludge for Fertilization and Reclamation
 adopted by the Order of the Ministry of Environment. 
2. Environmental requirements for composting, anaerobic treatment of biodegradable waste adopted by the Minister of Environment order
. Requirements determine the conditions for composting, anaerobic treatment of biodegradable waste, types of composted, anaerobically treated waste, requirements for the quality and use of compost, anaerobic fermentation. The main points, regarding sewage sludge management in agriculture:

· Composting or anaerobic treatment can be used for sludge I and II categories and A, B classes (according to LAND 20-2005).
· Compost is considered suitable for usage when the values of heavy metals in the compost made from sludge does not exceed the category II limits (according to LAND 20-2005).

LAND 20-2005: Requirements on the use of Sewage Sludge for Fertilization and Reclamation
 

The sludge management is regulated by the order of the Ministry of Environment – an Environmental Protection Normative Document LAND 20-2005 - Requirements on the use of Sewage Sludge for Fertilization and Reclamation (Hereinafter - Order). The order aims to regulate sewage sludge in agriculture, energy crops (fast growing plantations for the direct use as biofuels) and the cultivation of damaged areas (quarries, peat empty, closed landfills, roadbed, etc.) and dumpsites so that no negative effects are caused on soil, vegetation, animals and humans. Its requirements apply to household and municipal or similar industrial (e.g. food) waste water sludge. 

Article 5.2 of the order defines treated sludge as biologically, chemically or thermally affected, stored for long time or undergone any other process that reduce its fermentability and the health hazards. The order provides limit values for heavy metal concentrations in sludge, soil and average annual loads. Two kinds of limit values are provided for the concentrations of heavy metals in soil – background limits (which influence the frequency of performing soil analysis), and maximum permitted concentration values – for sand/sandy loam and loam/clay soils. 

Furthermore, the sludge is differentiated to categories (I, II, III – depending on heavy metal concentrations) (Table No. 1) and classes (A, B, C – depending on microbiological and parasitological parameters). Lithuanian legislation regulates the pathogen content of sludge – parameters considered are the following: Escherichia coli, Clostridium perfringens, helminth eggs and larvae as well as pathogenic enterobacteria (Table No.2). 
Sludge of III category or C class, as well as untreated sludge cannot be used. Also, according to general rules on the use of sludge, regardless of category/class, it is forbidden to use sewage sludge on the areas near drinking water bodies, areas of surface water protection zones, and extensive karst areas. For agricultural purposes: (i) none of the categories/classes of sludge can be used on the areas planted with fruits and vegetables (excluding fruit trees), and also areas where soil pH is < 5.5; (ii) the use of II category sludge is prohibited on the grasslands, areas devoted for vegetables, fruits or crops, as well as if the concentration of heavy metals in the soil exceeds 70 % of the maximum permissible concentrations; it also cannot be used more often than every 3 years; (iii) on the areas for cultivation of vegetables and grassland or forage/feed crops, only A class and I category sludge may be used; areas for the cultivation of fruit crops and vegetables that are in direct  contact with the soil and eaten raw, fertilized no later than 10 months before harvest and during harvest, grassland or forage crops – not later than three weeks before use (mowing or grazing); (iv) maximum amounts nutrients applied with sludge are: nitrogen – not more than 170 kg/ha per year,   phosphorus – not more than 40 kg/ha per year; and (v) sludge should be worked into the soil within 2 days after spreading on the surface, and it cannot be spread if the air temperature is higher than 20 °C. 
Table No.1 Sludge differentiated into categories according to heavy metals concentrations

	Sludge category
	Heavy metals concentration, mg/kg

(LAND 20-2005)

	
	Pb
	Cd
	Cr
	Cu
	Ni
	Zn
	Hg

	I
	<140
	<1,5
	<140
	<75
	<50
	<300
	<1,0

	II
	140-750
	1,5-20
	140-400
	75-1000
	50-300
	300-2500
	1,0-8,0

	III
	>750
	>20
	>400
	>1000
	>300
	>2500
	>8,0

	EU Directive 86/278/EEC limit values in sludge(mg/kgDM)
	750-1200
	20-40
	-
	1000-1750
	300-400
	2500-4000
	16-25


Table No.2 Sludge differentiated into classes according to microbiological – parasitological parameters

	Sludge class
	Faecal intestinal rod

(Escherichia coli),

col. number/g
	Anaerobic clostridia

(Clostridium perfringens), 

col. number/g
	Helminth eggs and larvae

unit/kg
	Pathogenic enterobacteria

col. number/g

	A
	≤ 1000
	≤ 100 000
	0
	0

	B
	1001–100 000
	100 001–10 000 000
	1–100
	0

	C
	> 100 000
	>10 000 000
	> 100
	>1


The Order regulates also the use for recultivation and for fertilization of energy crops. In both cases, maximum allowed amount of sludge to be used is 100 tons of dry matter per hectare, but this can be increased if justified by a site remediation project and are proven to be environmentally safe. Moreover, there are limitations of these ways of sludge application – it cannot be used on surfaces when up to 0.5 km deep there is flow of underground water extracted for drinking water preparation; or the highest ground water level depth of the sludge application layer pad is less than 1 meter. Additionally, sludge can be used for energy crops fertilization only in areas where in the upper soil layer (not less than 1 m) the average filtration rate is less than 10–2 m/d. In turn, the sludge recultivated damaged areas later (though, not defined exactly) can be used to grow agricultural crops for human or animal consumption.  

The Order contains rules of performing analyses of soil and sludge before its use. Before delivering the sludge to the user (not earlier than 30 days), the sludge must be analyzed in order to determine the dry matter content, pH value, total nitrogen (N) and phosphorus (P) concentration in dry matter, and microbiological/parasitological indicators. The latter, however, are not required to be measured if the sludge: 

· was treated by raising the temperature above 70 °C and maintaining that for longer than 1 hour; 

· was dried at 100 °C and higher temperatures; 

· has undergone anaerobic, aerobic or lime (by increasing sludge pH>12 for longer than 2 hours, after 24 hours pH should be maintained at > 11.5) stabilization;

· Was prepared for composting – temperatures above 55 °C, maintaining at least 2 weeks. 

The frequency of sludge analyses for heavy metal concentrations are determined depending on the load of waste water treatment plant, ranging from 12 times per year for a plant with capacity more than 50 000 PE to once per year for a plant with capacity less than 10 000 PE. At the same time, the Order does not explicitly indicate who is responsible for the conducting this analysis. However, it is stated as the responsibility of sludge supplier to keep the records regarding sludge usage (treatment, analyses results, and data on users of sludge).

Before the first application of sludge for agricultural purposes, soil should be also analyzed in order to determine its quality indicators: concentrations of heavy metals, texture and pH level. Further frequency of soil analysis depends on the results of the first tests (whether heavy metal concentrations do or do not exceed background limit values), and on category of sludge applied.

NEW DRAFT VERSION OF THE LAND 20-2005 DOCUMENT
It is necessary to mention, that new version of LAND 20-2005 document is planned to be adopted. At the moment new version of LAND 20-2005 is on coordination process with all responsible institutions and stakeholders involved. The main draft changes highlighted below.

New draft version of the Requirements for the use of sewage sludge for fertilization and recultivation 

The draft document has the main proposals:

· Establishing the criteria for classifying sludge compost and sludge ferment (yeast) as fertilizing products if they meet the requirements in the national fertilizing products law. 
· When installing new sludge treatment facilities it necessary to ensure that composting would be in closed facilities with odour smell control.
· To tighten restrictions for heavy metal values from 2021 (Table No. 3), allowing water management and other companies to prepare for the implementation of this legislation, and to align with the Urban Wastewater Regulation, which requires canceling effluent (including cadmium) of priority hazardous substances by 2020.
Table No. 3 Sludge differentiated into categories according to heavy metals concentrations (proposal)
	Sludge Category
	Heavy metals concentration, mg/kg

	
	Pb
	Cd
	Cr
	Cu
	Ni
	Zn
	Hg

	I
	<140
	<1,5
	<140
	<300
	<50
	<800
	<1,0

	II
	140-750
	1,5-20
	140-400
	300-1000
	50-300
	800-2500
	1,0-8,0

	III
	>750
	>20
	>400
	>1000
	>300
	>2500
	>8,0

	
	Heavy metal concentration from 2021, mg/kg

	I
	<140
	<1,5
	<140
	<300
	<50
	<800
	<1,0

	II
	140-150
	1,5-5
	140-170
	300-500
	50-70
	<800-1500
	1-1,5

	III
	>150
	>5
	>170
	>500
	>70
	>1500
	>1,5


II. Short review of the Sludge management at a National level 
Sludge is a wastewater treatment by – product (waste code is 190805). Where to use the sludge is a problem not only in Lithuania, but also in more developed countries. Worldwide there are no predominant ways of sewage sludge management – sludge can be incinerated, composted, also used for biofuel production, in agriculture, for energy crops (fast-growing green areas for direct use for biofuel production) and for damaged areas (quarries, landfills) recultivation. Therefore, when selecting sludge management methods, the country's ecological and economic situation is taken into account. In Lithuania we have 23 state projects sludge management facilities funded by EU: 12 sewage sludge digestion-drying plants, 2 drying facilities and 9 composting sites. Wastewater sludge treatment facilities capacity and locations are planned, taking into account the amount of sludge generated in the country.
According to Environmental Protection Agency statistical data (2017)
, sludge managed in these ways:
· Used for fertilization and recultivation – 48,3%
· Used for composting – 38,7%

· Incinerated – 0,3%

· At landfills – 7,4%

· Other methods – 5,2%. 
III. Sludge usage review in a regional level – SC “Klaipedos vanduo” WWTP data
The CHP (Combined Heat and Power) production as well as biogas’s digestates further utilization ensures the wastewater treatment process circularity’ principles implementation. However, some issues regarding heavy metals concentrations in the biogas residues are indicated. The concentration of the Cr is the biggest in the Klaipeda wastewater treatment plant and can exceed the concentration up to 84 mg/kg (Fig. 1) due to the chromium (III, VI) amount in sewage of such industrial companies as dyes and pigments production as well as wood preserving and chrome plating. The fluctuation of the nickel concentration in the Klaipeda sewage depends on its compounds’ usage for valves and heat exchangers, for nickel plating, color ceramics, batteries, and jewelry. Such toxic element as lead mostly comes with wastewater from paint, ceramic and batteries production, solder and pipes as well as from soils and streets. In addition, lowering the pH of wastewater can induce the higher concentrations of metals in the sewage. The heavy metals concentrations during the last three years (2014-2016) have tendency to decrease.


[image: image1]
Fig. 1 Dynamics of some heavy metals concentration (mg/kg) in the sludge in 2008-2017

Zinc concentrations in the sludge have higher value than copper and sometimes can exceed the maximum available concentration for the sludge (Fig. 2). The decision to decrease zinc concentration at the primary its sources would have valuable positive impact on the final product of the sludge as fertilizer.


[image: image2]
Fig. 2 Coper and zinc concentrations in the sludge dynamics in 2008-2017

The sludge content regarding such nutrients as nitrogen and phosphorus (Fig. 3) is important characteristic for the further application sludge as fertilizers for some kind of agricultural production, for animal’s feeding and environmental greening. High amount of the nutrients could enrich the quality of the soil and ensure good vegetation properties of the landscape where the substrates with sludge would be used.


[image: image3]
Fig. 3 Nutrients content in the wastewater sludge at the Klaipeda wastewater treatment plant 

Table No. 4 Klaipeda WWTP sludge analysis (annual average values)
	Annual average sludge analysis data (SC “Klaipedos vanduo” WWTP)

	Year
	Cr
	Cu
	Ni
	Zn
	Pb
	Cd
	Hg
	Ntotal
	Ptotal
	Dry Material
	Organic material
	pH

	
	mg/kg  
	%
	

	2013
	51,44
	241,75
	31,14
	864,50
	31,36
	1,59
	0,72
	55233,8
	27340,7
	26,16
	65,49
	8,53

	2014
	50,06
	241,92
	20,56
	901,25
	29,56
	1,19
	0,63
	60761,2
	26734,1
	42,16
	65,82
	8,00

	2015
	37,57
	231,22
	20,83
	849,89
	22,41
	1,55
	0,80
	53635,7
	27944,7
	88,31
	64,83
	7,09

	2016
	40,16
	239,00
	19,78
	910,08
	25,50
	1,80
	0,53
	51260,3
	30026,2
	87,46
	63,10
	7,10

	2017
	36,32
	225,67
	21,50
	793,67
	27,34
	1,60
	0,51
	52173
	29447
	89,72
	63,90
	7,20

	Sludge Categories (LAND 20-2005)
	I
	I
	I
	II
	I
	I,II
	I
	
	
	
	
	


At the present time available sludge management methods for JSC “Klaipedos vanduo” WWTP would be:

· Disposal at composting sites. Currently dried sludge has been composting at JSC “Branda” composting site where compost is produced.

· Incinerate in Klaipeda waste incineration plant (JSC “Fortum Klaipeda”).

· Incinerate in cement plant as a fuel, e.g. in the SC “Akmenes cementas” in north-east part of Lithuania. It is planned in the end of 2019.

· Fertilize energetic forests.

· To design and construct sludge incineration plant in WWTP, using the heat power for sludge drying process.

IV. General remarks/conclusions in the national level
· Sewage sludge treated as a waste in general, not as a product. Therefore, it leads to economic aspects, as e.g. WWTP companies needs to pay “gate fee” in the incineration plant, while producing sludge granules 11-12 MJ. According to the Ministry of Environment, opinion there is no standard for sludge fuel as a product. 
· Still there are companies discharging heavy metals to the city wastewater treatment’s plant in amount exceeding the MAC (Maximum Allowable Concentration). Industrial companies are penalized, but from economic point of view for companies better to pay penalty then to install an innovative and effective treatment/equipment on their site.
· Psychological barriers for sludge usage in agriculture. Even the companies preparing fertilization plans free, giving dried sludge free it is hard to find farmers/companies. Farmers afraid of the smell as well.  

· Relatively high sludge compost insertion to the soil cost, as it is necessary to have equipment because sludge should be spread quickly. Fertilizers do not need this condition. Farmers prefer to choose mineral fertilizers that only need to be poured on the fields.
· High operational cost for sludge drying in the biggest cities. Recently, Lithuania has started to consider the possibility of advanced sludge recovery to the final product technological schemes, such as the sludge2energy system where sludge incineration heating energy will be used for sludge drying. 
� 28/07/2016 Order of the Ministry of Environment with latest amendment No. D1-517: � HYPERLINK "https://www.e-tar.lt/portal/lt/legalAct/TAR.3536A8337E8A/oOjEMmzJtx" �https://www.e-tar.lt/portal/lt/legalAct/TAR.3536A8337E8A/oOjEMmzJtx�


� 14/03/2016 Order of the Ministry of Environment with the latest amendment No. D1-186 https://www.e-tar.lt/portal/legalAct.html?documentId=63c2f1c0ea7d11e58deaaf0783ebf65b


� 28/07/2016 Order of the Ministry of Environment with latest amendment No. D1-517: � HYPERLINK "https://www.e-tar.lt/portal/lt/legalAct/TAR.3536A8337E8A/oOjEMmzJtx" �https://www.e-tar.lt/portal/lt/legalAct/TAR.3536A8337E8A/oOjEMmzJtx�


� Draft order of the Ministry of Environment: 


� HYPERLINK "https://e-seimas.lrs.lt/portal/legalAct/lt/TAP/0ef2c2d2bdbd11e993cff47c25bfa28c?positionInSearchResults=0&searchModelUUID=1e86001c-0fcc-4c21-820c-99ab7840c93e" �https://e-seimas.lrs.lt/portal/legalAct/lt/TAP/0ef2c2d2bdbd11e993cff47c25bfa28c?positionInSearchResults=0&searchModelUUID=1e86001c-0fcc-4c21-820c-99ab7840c93e�


� Source: Environmental Protection Agency: � HYPERLINK "http://vanduo.gamta.lt/files/Visuomen%C4%97s%20informavimo%20ataskaita_2019.pdf" �http://vanduo.gamta.lt/files/Visuomen%C4%97s%20informavimo%20ataskaita_2019.pdf� 
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