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General characteristic of the dissertation
Topicality of the problem. Soil contamination by heavy metals is one of the major environmental problems all over the world. The interspheral transport and accumulation of chemical elements depends on a range of factors such as meteorological conditions, chemical and mineralogical composition of parent rocks, granulometric composition of soil and pH of its solution, sorption, content of organic matters and other. Soil is contaminated by acid rains, emissions from boiler-houses, and gases contaminated by heavy metals emitted from means of transport. The major part of heavy metals enters the surface of soil together with dust and precipitation, especially at the beginning of rain, both directly and indirectly. This precipitation also contains harmless compounds, however, toxic and harmful compounds, that cause various diseases and mutations, form the biggest part of it. Lead, mercury, cadmium and zinc are considered the most toxic compounds. A considerable amount of heavy metals is found in hard and non-burnt particles such as smut, ashes and slag. The majority of heavy metals, including mercury, lead, cadmium, chromium, copper, nickel, zinc, cobalt, vanadium, molybdenum, beryllium, uranium, strontium, arsenic and others, have all or at least several properties that negatively affect health including carcinogenic, mutagenic, teratogenic, gonadotoxic, embriotoxic, nephrologic and neurotoxic effects. The synergetic effect of heavy metals is especially harmful when values of its separate concentrations do not exceed the normative values. Depending on the soil properties and humidity level these substances may increase acidification or alkalinisation of soil and cause intoxication or diseases to live organisms. Currently many countries carry out ecogeochemical and geohygienic researches in residential and natural environments. As a rule, this is the geochemical analysis of the surface layer of soil showing the total technogenic load of contaminants, including the atmospheric one. Countries where a snow cover remains longer analyze dust and water from melted snow. The findings of such analyses allow us judging about the real structure of contamination and potential possibilities of self-decontamination, as well as help to identify the contaminants and a radius of their influence according to the characteristic spectrum of elements.
Heavy metals in wayside soils make harm to flora and fauna living in this soil. In water cluster stretched near the roads are observed higher concentrations of heavy metals which make harm to fauna living there. Trained territories make harm to human too. Therefore, the contents of heavy metals are measured on a regular basis, and Lithuania as well as other countries look for effective ways of reducing their contents in soil.  

Aim and task of the work. The main objectives of this research are the following: 
1. With the help of experimental research, to evaluate the growth of perennial ryegrass (Lolium perenne L.), meadow-grass (Poa pratensis L.) and fescue grass (Festuca pratensis Huds.) and their ability to absorb heavy metals (Cu, Cr, Zn, Pb, Mn and Ni) from soil at different concentrations of metals. 
2. To evaluate the influence of a mixture of heavy metals (Cu, Cr, Zn, Pb, Mn, Ni) on the physiological processes and morphologic parameters of whitebait of the rainbow trout. 
3. To model how heavy metals access perennial ryegrass, meadow-grass and fescue grass and possibilities of soil decontamination based on the findings of the analyses carried out. 
4. To present scientifically proved propositions on roadside soil decontamination from heavy metals using a mixture of grassy plants of different compositions.

The tasks are:
1. To carry out experiments on the penetration of heavy metals (Cu, Cr, Zn, Pb, Mn, Ni) into the selected grassy plants (perennial ryegrass, meadow grass, fescue grass) with different concentrations of metals in soil and determine the stage of growth when heavy metals are most effectively absorbed.
2. Based on the research findings, to compose a mixture of grassy plants that absorb heavy metals from soil to the best extent.
3. To examine the influence of the model mixture of heavy metals on the physiological and morphological indices of the rainbow trout.
4. To apply mathematical models of the penetration of heavy metals from soil to vegetation, which help to model the transport of heavy metals from soil to vegetation and evaluate the possibilities of soil decontamination from heavy metals by using the mixture of grassy plants.

Scientific novelty. Through the employment of complex environmental research, i.e. theoretical, experimental and mathematical modelling, to examine the ability of the most common roadside plants to absorb heavy metals from soil in this way decontaminating it, to evaluate the influence of heavy metals on the rainbow trout and prepare recommendations on the bioremediation of soil with the help of roadside plants.

With this aim in view the following has been performed.
· The ability of grassy plants to absorb heavy metals has been analyzed.
· The influence of heavy metals on the rainbow trout has been evaluated.
· Through the employment of mathematical modelling programs, the theoretical model of penetration of heavy metals from soil to the grassy plants has been designed and it allows us to perform mathematical calculations of possible contaminants’ spread and possibilities of soil decontamination.

· The method of reduction of soil contamination with heavy metals using grassy plants has been proposed.

Methodology of research includes the detection of heavy metals (Cu, Zn, Cr, Ni, Pb) in soil and grassy plants by using an atomic absorption spectrometer (USA) set in flame mode (the substance was mineralized in the Sector of Chemical Analysis of the Institute of Botany, the analysis under AAS method was carried out at the Department of Chemical Analysis of Vilnius University Faculty of Chemistry and at the Norwegian University of Life Sciences).
Practical value. The properties of phytoremediation method (bioremediation) were analyzed, research into grassy plants was carried out and the ability of plants to absorb metals from soil was observed. Based on the findings of the analyses, a mixture of grassy plants that efficiently decontaminated soil from heavy metals was formed.

Proposals on the decontamination of roadside soil by applying the method of phytoremediation and selection   of the best grassy plant species under Lithuania’s conditions have been worked out. 

Part of the dissertation’s research was carried out under the international Cost program No. 859 “Phytotechnologies to promote sustainable land use and improve food safety” and the project “Contaminants in the system “soil–plants”: contaminants transport, accumulation and soil remediation“.

Part of the research, during which concentrations of heavy metals in soil and grassy plants were determined, were carried out during a traineeship at the Norwegian University of Life Sciences.
Defended propositions
1. Part of heavy metals (Cu, Cr, Zn, Pb, Mn, Ni) concentrates in the roots of grassy plants when plants absorb heavy metals from soil, however, the major part of metals (up to 90 %) enter the above-ground part of the plant; 

2. The highest concentration of heavy metals in a plant (from 60 % and more) and the most efficient soil cleaning, respectively, was determined in the case of perennial ryegrass, thus, the major part (80 %) of mixture consists of this plant;

3. The mixture of heavy metals has a negative influence on physiological and morphological parameters of the whitebait of the rainbow trout, therefore, the increase of concentrations of heavy metals (up to 0.198–5.12 g/l) is lethal to the rainbow trout and other aquatic animals.  
4. The modelling of penetration of heavy metals from soil to the grassy plants demonstrates the possibilities of soil decontamination from heavy metals in a period of 10 years.

The scope of the scientific work. The scientific work consist of the general characteristic of the dissertation, 4 chapters, conclusions, list of literature, list of publications. The total scope of the dissertation – 158 pages, 89 pictures and 7 tables.
Short content of the dissertation

1. The influence of heavy metals on soil, flora and fish
The findings of researches carried out in different countries show that the factors of plants that influence the removal of some contaminants from soil may also be effective in removing other contaminants too. The findings also demonstrate that plant growth in soil contaminated with copper can be controlled by changing the essential “macro chemical” soil properties, for example, pH. Plants can assimilate a small amount of micro and macro elements without being significantly affected by their toxicity. It has been proved that there is a direct relation among nickel concentrations in plants and the worsening of yield as well as the morphological and anatomical consequences in plants. The method of phytoremediation, proposed by scientists, has not received a wide application yet and the possibilities of its application are still under formation. However, this is one of the most prospective methods for soil cleaning due to conditionally low cost and a fairly efficient cleaning of the surface layer of soil. 

The analyzed roadside soils differ by their physical and chemical properties, which for the most part predetermines the concentrations of heavy metals in them. Lead, zinc, cadmium and copper tend to accumulate in the upper layer of 0–5 cm and in up to 15–25 m distance off the road in non-arable soil  (meadows and pastures).  Metals  are  found  in  the  deeper layers (up to 20 cm) only close to highways in 5 to 15 m off the roadside. Contaminants from means of transport do not always influence the concentrations of heavy metals in plants because soil unevenly absorbs contaminants and their content in plants depends not only on their content in soil but also on the physical and chemical properties of soil and the age of plants. 

With the aim to determine the influence of heavy metal concentrations on the morphological, physiological and behavioural parameters of the trout, the analyzed rainbow trout were affected by the mixtures of heavy metals having similar concentrations. The parameters analyzed had different characteristics of sensitivity. Concentrations of haemoglobin and glucoses were the most sensitive among the haematological rates. Changes of tissue somatic indices were the most sensitive among the morphological parameters. They show the organs – targets and systems of organism that are affected by contaminants to the greatest extent.
2. Research in the application of roadside flora for soil renewal
Perennial ryegrass (Lolium perenne L.) is a species of grass that belongs to Gramineae family. It grows up to 15–90 cm high and is a valuable perennial feeding plant.

Meadow-grass (Poa pratensis L.) is a species of grass that belongs to Gremineae family. This is a perennial, rarely annual, grass. It is most common in moderate and cold climate zones and mountains in the tropical zone. Meadow grass grows up to 30–90 cm height. Its leaves are flat and narrow and the panicle is up to 20 cm long. 

Fescue grass (Festuca pratensis Huds.) is a species of perennial grass that belongs to Gremineae family. Its stem reaches the height of 50–100 cm. The leaves are flat and 3–5 mm in width with a roughish upside. The plant is resistant to cold weather, mostly found in humid and fertile areas.

The experiment was carried using pots containing 0.5 kg of uncontaminated soil, each. The composition of clean soil is the following: 

· Ph (CaCl2) – 5.0–6.0;
· The amount of salts is 1.5 g/l;
· Nutritional substances include the following: Nitrogen (N) – 150–300 mg/l, phosphate (P2O5) – 150–300 mg/l, kali (K2O) – 200–300 mg/l.

10 g of seeds of each species was poured into each pot. Clean soil was used for growing control plants. Seeds of each plant were seeded into clean soil, into soil contaminated by heavy metals once, and into soil which was periodically contaminated by heavy metals. 

In order the plant could grow and all the necessary physiological processes could take place, plants need humidity, therefore, grassy plants were watered every 5 days. Control plants and those grown in soil contaminated once were watered with 200 ml of distilled water, while plants grown in soil, periodically contaminated by heavy metals were watered with 200 ml of mixture of heavy metals. The sustained temperature was 22–24 ( C, the lighting was natural. 

The experiment lasted for 3 months. Every two weeks part of meadow-grass, perennial rye-grass and fescue-grass were rooted out, prepared for analysis and then analyzed.
2.1. The evaluation of the contents of heavy metals in soil by using grassy plants
The rye-grass, meadow-grass and fescue-grass selected for the absorption of heavy metals were grown in clean soil, soil contaminated with heavy metals once and soil which was periodically contaminated by heavy metals of different metal concentrations in soil. The results of the analysis show that all the selected grassy plants absorbed those heavy metals which are the most common in roadside soils, i.e. copper, lead, zinc, nickel, manganese and chromium. 

The concentrations in soil obtained after contamination with a mixture of heavy  metals  of  low concentrations once: Cu – 0.5 mg/kg; Pb – 3.5 mg/kg; Mn – 25 mg/kg; Zn – 0.88 mg/kg; Ni – 0.63 mg/kg; Cr – 1.81 mg/kg. The concentrations in soil which was periodically contaminated by heavy metals: Cu – 0.75  mg/kg;   Pb – 4.38   mg/kg;  Mn – 120  mg/kg;  Zn – 2.12  mg/kg;  Ni – 3.38 mg/kg; Cr – 7.0 mg/kg. The concentrations in soil obtained after contamination once with a mixture of heavy metals of average concentrations: Cu – 20 mg/kg;   Pb – 5.0   mg/kg;   Mn – 12.4   mg/kg;   Zn – 11.5   mg/kg;   Ni – 3.0 mg/kg; Cr – 2.3 mg/kg. The concentrations in soil which was periodically contaminated with heavy metals: Cu – 84 mg/kg;  Pb – 160 mg/kg;  Mn – 162 mg/kg; Zn – 395 mg/kg; Ni – 26 mg/kg; Cr – 45 mg/kg. Soil was contaminated with especially high concentrations of heavy metals during the experimental  research  was  carried  out  at  the  Norwegian  University  of  Life   Sciences:  Cu – 700  mg/kg;  Pb – 994.3  mg/kg;  Mn – 6.850   mg/kg;  Zn – 1.435 mg/kg; Ni – 374.56 mg/kg; Cr – 1.875 mg/kg. Results obtained from the experimental research when soil was contaminated once with concentrations of heavy  metals  and  absorption  possibilities observed in grassy plants:   Cu – 9.25   mg/kg;   Pb – 10.15  mg/kg;  Mn – 502.5  mg/kg;  Zn – 25  mg/kg;   Ni – 4 mg/kg; Cr – 14.5 mg/kg. Concentrations in soil which was   periodically   contaminated   with   heavy   metals:   Cu – 46.5   mg/kg;  Pb – 56 mg/kg;  Mn – 2751.5  mg/kg;   Zn – 176   mg/kg;   Ni – 4.65   mg/kg;   Cr – 79.5 mg/kg.

The best absorption of heavy metals was noticed in the rye-grass. It removed  copper  from soil up to 42 (, lead – up to 77 (, manganese – up to 32 (, zinc – up to 50 (  and chromium – up to 33 ( when soil was contained by low concentrations of heavy metals. Fescue-grass was the most efficient in decontaminating soil from nickel – by up to 64 (. Meadow-grass removed a similar amount of copper as the perennial rye-grass but a lower amount of other metals. 

Ryegrass absorbed the major part of heavy metals from soil contaminated with average concentrations of metals. It decontaminated soil from copper by up to 94 (, lead by up to 40 (, manganese by up to 69 (, zinc by up to 90 (  and chromium by up to 80 (. Fescue-grass was more efficient in decontaminating soil from nickel – by up to 85 (. Meadow-grass absorbed similar amounts of heavy metals as fescue-grass except for nickel. Concentration of nickel in soil was significantly lower after the decontamination – 55 ( less compared to non-cleaned soil.

Rye-grass was the most efficient in decontaminating soil from high concentrations  of heavy metals. It  decontaminated soil from copper by up to 48 (, lead by up to 40 (, manganese by up to 50 (, zinc by up to 57 (, nickel by up to 62 ( and chromium by up to 75 (. Meadow-grass removed a similar amount of copper and zinc as the ryegrass but removed a lower amount of manganese.  Fescue-grass  removed  a  lowest amount  of lead from soil – only 4 ( compared to non-cleaned soil.

Perennial ryegrass absorbs the major part of heavy metals from soil and soil decontamination was the most efficient when using this grassy plant, thus, the mixture of grassy plants contained 80 ( of the ryegrass and 10 ( of fescue grass and meadow-grass, each. 
2.2. Evaluation of the amounts of heavy metals in soil by using the mixture of grassy plants
The copper concentration of 46.5 mg/kg was determined in soil periodically contaminated. The mixture of plants grown in the periodically contaminated soil contained 30.38 mg/kg of copper. Concentration of copper that remained in soil after the cleaning was 23.75 mg/kg. This concentration was 1.9 times lower than the concentration of copper in non-cleaned soil.
Concentration of lead in soil contaminated periodically was 56 mg/kg. The amount of lead decreased to 25.85 mg/kg after soil was cleaned with the grassy plants. This concentration was 2.1 times lower than the concentration of lead in non-cleaned soil. The mixture of plants grown in the periodically contaminated soil contained 26.3 mg/kg of lead. The obtained results show that this mixture of plants reduced the concentration of lead by up to 50 % compared to the uncleaned soil.
The concentration of manganese amounted 2751.5 mg/kg in the periodically contaminated soil. The concentration of copper in soil decreased almost 9 times, that is up to 308.5 mg/kg when the periodically contaminated soil was cleaned with the mixture of grassy plants. The concentration of manganese amounted 1.562.5 mg/kg in the grassy plants. The results obtained show that up to 88 ( of chromium was removed from the periodically contaminated soil by using the mixture of grassy plants compared to the amount of this metal in the non-cleaned soil (Fig 2.1).
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Fig 2.1. Soil decontamination from manganese by using the mixture of grassy plants
The   concentration  of  zinc  in  soil  contaminated   periodically   was  176 mg/kg. The mixture of plants grown in the periodically contaminated soil contained 104 mg/kg of zinc and the amount of zinc decreased to 95.7 mg/kg in soil where the plants grew. The selected mixture of grassy plants removed up to 54 ( of zinc from the periodically contaminated soil compared to the initial contamination of soil.

The concentration of nickel was 4.65 mg/kg in soil, which was contaminated periodically. After the experiment the amount of nickel decreased to 2.31 mg/kg in soil and 3.94 mg/kg of zinc was found in the mixture of grassy plants.
The concentration of chromium decreased almost 10 times, i.e. 7.8 mg/kg in the periodically contaminated soil which was cleaned with the selected mixture of plants. The concentration of chromium amounted 26.63 mg/kg in the grassy plants. According to the results obtained, up to 89 ( of chromium was removed from the periodically contaminated soil by using the mixture of grassy plants compared to the amount of this metal in the non-cleaned soil.

3. The influence of heavy metals on the rainbow trout

The main goal of applying biologic tests is to operatively determine the degree of toxicity of contaminants, natural and sewage waters and bottom sediments in order the lowest possible amount of contaminants enters the environment, try to strengthen the control of contamination and to ensure the efficiency of sewage treatment to maintain the present quality of the natural water sources. 

0.84(0.02 1(10-6 l was the highest amount of red blood cells determined in blood of the whitebait of the rainbow trout which lived in water contaminated with 5.7 ml of mixture of heavy metals. This red count was the most similar to the red count of control fish, while the red count of fish in other aquariums was lower than that of the control fish.

The amount of haematocrit in the blood of the control rainbow trout’s whitebait reached 0.42(0.002 l/l. The highest amount of haematocrit was found in the blood of fish which lived in the water contaminated with 5.7 ml of mixture of heavy metals, i.e. 0.48(0.0017 l/l, while 0.38(0.007 l/l was the least amount of haematocrit found in the blood of the rainbow trout whitebait which lived in the water contaminated with 26 ml of heavy metals.

The determined amount of leucocytes in the blood of all the rainbow trout whitebait which lived in the contaminated water was higher than that of the control fish. The average amount of leucocytes in the blood of the control fish was 22.1(1.79 1(103 l, the highest amount of leucocytes was found in the blood of the fish which lived in the water contaminated with 5.7 ml of heavy metals and reached 36.0(0.036 1(103 l (Fig 3.1).
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Fig 3.1. The average amount of leucocytes in the blood of the rainbow trout 

The mass of the whitebait of the rainbow trout was similar. The mass of the fish in the control aquarium was 22.26(0.68 g. The highest mass of the rainbow trout was determined in the aquarium with 12.6 ml of solution of heavy metals, that is 3.23(0.81 g. 22.02(0.7 g was the lowest mass of the fish which lived in the water contaminated with 5.7 ml of heavy metals.
The length of all the observed fish was similar. The average length of the control rainbow trout was 11.76(0.19 cm. Fish that lived in the aquarium contaminated with a 12.6 ml solution of heavy metals were the longest, i.e. 11.95(0.16 cm, while fish that lived in the water with a 12.6 ml solution of heavy metals were the shortest 11.62(0.17 cm.

The mass of liver of the whitebait which lived in a control aquarium reached 0.383(0.02 g. Fish that lived in the water contaminated with a 5.7 ml solution of heavy metals had the biggest liver, i.e. 0.40(0.01 g, while fish that lived in the water contaminated with a 26 ml solution of heavy metals had the smallest liver, i.e. 0.32(0.01.

 1.60(0.09 was the lowest somatic parameter of liver determined in fish that lived in the water contaminated with a 26 ml solution of heavy metals. 2.05(0.07 was the highest somatic parameter of liver determined in the fish that lived in the water contaminated with a 5.7 ml solution of heavy metals. The somatic parameter of liver of fish that lived in the control aquarium was 1.92(0.08.
4.  Mathematical modelling of penetration of heavy metals from soil into plants
The program of the mathematic modelling REC (Risk Reduction, Environmental Merit and Cost) is based on a comparison of alternative cleaning technologies for cleaning the contaminated area. The aim of the REC program is to apply effective and efficient technologies of soil cleaning. The application of the mathematical modelling program REC v4_rural is used to model a period of time during which heavy metals may be totally removed from soil by using the mixture of grassy plants. The chosen period of decontamination is 10 years. In this period soil was not contaminated additionally.

The set initial concentrations of heavy metals (copper, lead, manganese, zinc, nickel and chromium) during the program were concentrations used during the experimental analysis when the efficiency of remediation of soil quality was examined using the mixture of the grassy plants.

Practically, within the period of 10 years soil would be decontaminated from copper and lead. The most significant decontamination from both metals occurs in the first 6 years by using the mixture of the grassy plants when higher concentrations of these metals are determined in soil (Fig 4.1). Higher concentrations are also found in the mixture of the grassy plants.
Manganese and zinc are fully removed from soil faster than in 10 years. In the case of manganese, the zero concentration in soil is reached after 8 years, that of zinc – after 9 years of cleaning soil with the mixture of the grassy plants and without additional contamination of soil.
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Fig 4.1. Soil decontamination from copper in the course of time

The quickest soil decontamination is reached with regard to nickel – 6 years. Chromium would be totally removed from soil in 7 years when its initial concentration is 79.5 mg/kg (Fig 4.2).
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Fig 4.2. Soil decontamination from nickel in the course of time
Based on the results obtained, it can be stated that the quality of soil remediation is efficient enough when using the mixture of the grassy plants for cleaning soil from heavy metals.
Conclusions and recommendations

1. The analysis of the current methods of soil cleaning from heavy metals leads to conclusions that phytoremediation, i.e. soil decontamination by using plants, is one of the best methods. Although this method has not received a wide application yet and possibilities of its application are still being analysed, it is one of the most prospective soil cleaning methods due to low cost and a rather efficient cleaning of the upper surface of soil. 

2. The results of experiments show that the selected grassy plants (perennial ryegrass, meadow-grass and fescue-grass) efficiently clean soil from heavy metals (copper, lead, manganese, zinc, nickel and chromium) when soil contains both low (0.5–120 mg/kg) and high (up to 6,850 mg/kg) concentrations of these metals. Since the perennial ryegrass absorbs the highest amount of heavy metals, the highest efficiency of soil cleaning is achieved using this plant, therefore, 80 % of the mixture of grassy plants was formed of the perennial ryegrass and 10 % of fescue-grass and meadow-grass, each. 
3. The results of experimental research demonstrate that the perennial ryegrass is able to remediate soil and remove the average amount of heavy metals, that is up to 52 % of copper, up to 52 % of lead, 50 % of manganese, 66 % of zinc, 42 % of nickel, and 62 % of chromium. When soil is cleaned with fescue-grass, the process of soil decontamination is slower compared to soil cleaning with the perennial ryegrass; an exception is nickel, which is removed from soil by up to 66 % in comparison with the primary contamination  of  soil. Fescue-grass removes up to 35 % of copper, up to 33 % of lead, up to 35 % of manganese, up to 36 % of zinc and up to 46 % of chromium. 

4. Based on the experimental research it was established that meadow-grass removed the lower amount of metals compared to the perennial ryegrass, however, higher concentrations (up to 6,850 mg/kg) of heavy metals were efficiently removed from soil by the meadow-grass: soil was decontaminated by up to 33 % of copper, up to 34 % of lead, up to 33 % of manganese, up to 47 % of zinc, up to 41 % of nickel and up to 44 % of chromium compared to concentrations of heavy metals in uncleaned soil.

5. The experiments with the mixture of grassy plants demonstrated that the mixture removed up to 50 % of copper, lead and nickel, up to 54 % of zinc and up to 88 % of manganese and chromium in comparison with concentrations of metals in the uncleaned soil. 

6. The experiments were carried out in order to find out how concentrations of heavy metals have a negative impact on hydrobionts; it was established that the increase of concentrations of metals (up to 0,198–5,12 g/l) is lethal to the rainbow trout and other water animals as well.

7. The results of experiments with the rainbow trout showed that fish which lived in water contaminated with a 5.7 ml mixture of heavy metals had an increased amount of red blood cells, white blood cells and haematocrit, which is caused by heavy metals. The mass of liver of the fish, which lived in this water, was the biggest compared with the fish, which lived in a control aquarium. 

8. Results obtained with the program of mathematical modelling REC show that when the method of phytoremediation is applied, 10 years, i.e. the entire period analysed, would be necessary to clean soil from copper and lead to the  lowest  concentrations.  Manganese  is  totally  removed from soil after 8 years, while zinc is removed after 9 years when soil is cleaned with the mixture of grassy plants and is not additionally contaminated. Nickel is the metal which is removed from soil in the shortest period, i.e. 6 years. The concentration of chromium in soil reaches zero after 7 years.
9. The research findings show that the mixture of the grassy plants (80 ( of perennial rye-grass, 10 ( of meadow-grass and 10 ( of fescue grass) is effective in cleaning soil from heavy metals most frequently encountered in roadside soil. Thus, the recommendation is to seed this mixture along the roadsides of highways and roads. 

10. It was established that the highest efficiency of grassy plants was achieved during the growth of plants. Therefore, roadsides where these plants grow are recommended to be mowed down every 2 months, and in this way a bigger content of heavy metals together with nutritious substances is transferred from roots to the above-ground part of plants when biochemical processes take place.

11. The recommendation is to collect mowed down mixture of grassy plants and have it burnt in special burning facilities where emissions are cleaned of solid particles. This will prevent heavy metals from accessing the environment. 
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SUNKIŲJŲ METALŲ PAKELĖSE TYRIMAI IR ĮTAKOS APLINKAI VERTINIMAS
Mokslo problemos aktualumas. Tarša sunkiaisiais metalais yra viena svarbiausių ekologinių problemų visame pasaulyje. Tarpsferinė cheminių elementų migracija ir akumuliacija priklauso nuo gausybės aplinkos veiksnių, tokių kaip meteorologinės sąlygos, dirvodarinių uolienų cheminės ir mineraloginės sudėties, dirvožemio granuliometrinės sudėties, jos tirpalo pH, sorbcijos, organinių medžiagų kiekio ir kt. Dirvožemį teršia rūgštūs lietūs, katilinių emisijos, autotransporto išmetamos dujos su sunkiaisiais metalais. Žymi dalis sunkiųjų metalų, dažniausiai su dulkėmis, o taip pat ir su krituliais, ypač lietaus pradžioje, patenka ant dirvožemio dangos tiek tiesiogiai, tiek ir netiesiogiai. Šiose iškritose yra ir nekenksmingų junginių, tačiau nemažą dalį sudaro toksiški ir pavojingi junginiai, sukeliantys įvairias ligas bei mutacijas. Toksiškiausiems junginiams priklauso švinas, gyvsidabris, kadmis ir cinkas. Gana daug sunkiųjų metalų yra kietose, nesudegusiose dalelėse, tokiose kaip suodžiai, pelenai, šlakas. Dauguma sunkiųjų metalų – gyvsidabris, švinas, kadmis, chromas, varis, nikelis, cinkas, kobaltas, vanadis, molibdenas, berilis, uranas, stroncis, arsenas ir daugelis kitų – pasižymi visomis arba bent keliomis neigiamo poveikio sveikatai savybėmis. Jie veikia kancerogeniškai, mutageniškai, teratogeniškai, taip pat gonadotoksiškai, embriotoksiškai, nefrotoksiškai, neurotoksiškai. Ypač pavojingas bendras, sinergetinis metalų poveikis, kai žala realizuojama atskiroms jų koncentracijoms esant ne didesnėms už normatyvines reikšmes. Priklausomai nuo dirvožemio savybių ir drėgmės režimo šios medžiagos gali sukelti dirvožemio parūgštėjimą arba pašarmėjimą, tapti įvairių gyvųjų organizmų apsinuodijimų arba ligų priežastimi. Šiuo metu daugelyje pasaulio šalių yra vykdomi gyvenamosios ir gamtinės aplinkos ekogeocheminiai ir geohigieniniai tyrimai. Dažniausiai tai dirvožemio paviršinio sluoksnio, atspindinčio bendrą technogeninę teršalų apkrovą, įskaitant ir atmosferinę, geocheminė analizė. O tose šalyse, kur ilgiau išsilaiko susiformavusi sniego danga – surinktų iš jos dulkių ir sniego tirpsmo vandens tyrimai. Iš jų rezultatų galima  ne tik spręsti apie realią užterštumo struktūrą ir potencines savivalos galimybes, bet ir identifikuoti pagal būdingą elementų spektrą potencialius teršėjus bei jų įtakos spindulį.

Magistralinių bei rajoninių kelių pakelių dirvožemyje kaupiasi sunkieji metalai, kurie kenkia tiek augalijai, tiek pedobiontams. Vandens telkiniuose, esančiuose šalia pakelių taip pat pastebimi didesni sunkiųjų metalų kiekiai, kenkiantys hidrobiontams. Užterštos teritorijos kelia pavojų žmonių sveikatai, riboja galimą žemės nuosavybės naudojimą. Būtent dėl šių priežasčių sunkiųjų metalų kiekiai yra nuolat matuojami ir bandoma ieškoti būdų, kaip kuo efektyviau sumažinti jų kiekius mus supančioje aplinkoje ne tik Lietuvoje, bet ir visame pasaulyje.  
Darbo tikslai
1. Atliekant eksperimentinius tyrimus įvertinti žolinės augalijos – daugiametės svidrės (Lolium perenne L.), pievinės miglės (Poa pratensis L.)  ir tikrojo eraičino (Festuca pratensis Huds.)  augimą ir gebėjimą sorbuoti sunkiuosius metalus Cu, Cr, Zn, Pb, Mn ir Ni iš dirvožemio esant skirtingoms jų koncentracijoms.

2. Įvertinti sunkiųjų metalų mišinio (Cu, Cr, Zn, Pb, Mn, Ni) įtaką vaivorykštinio upėtakio jauniklių fiziologiniams procesams ir morfologiniams rodikliams.

3. Remiantis atliktų tyrimų rezultatais sumodeliuoti sunkiųjų metalų patekimą į žolinės augalijos (svidrės, miglės ir eraičino) mišinį bei dirvožemio išvalymo galimybes.

4. Remiantis atliktais tyrimais paruošti moksliškai pagrįstus pasiūlymus pakelių dirvožemio valymui nuo sunkiųjų metalų naudojant įvairios sudėties žolinės augalijos mišinį. 

Pagrindiniai darbo uždaviniai 

1. Atlikti sunkiųjų metalų (Cu, Cr, Zn, Pb, Mn, Ni) skverbimosi į pasirinktą žolinę augaliją (svidrę, miglę, eraičiną) eksperimentinius tyrimus esant skirtingoms metalų koncentracijoms dirvožemyje bei nustatyti, kurioje augalo vystymosi stadijoje geriausiai sorbuojami sunkieji metalai.

2. Pagal gautus tyrimo rezultatus sudaryti efektyviausiai sunkiuosius metalus iš dirvožemio sorbuojančios žolinės augalijos mišinį.

3. Naudojant sunkiųjų metalų modelinį mišinį, ištirti jo įtaką vaivorykštinio upėtakio fiziologiniams ir morfologiniams rodikliams.

4. Pritaikyti sunkiųjų metalų skverbimosi iš dirvožemio į augaliją matematinius modelius, leidžiančius modeliuoti sunkiųjų metalų migraciją iš dirvožemio į augaliją bei įvertinti dirvožemio išvalymo nuo sunkiųjų metalų, naudojant žolinės augalijos mišinį, galimybes
Mokslinis naujumas. Taikant kompleksinius aplinkosauginius tyrimus: teorinius, eksperimentinius ir matematinį modeliavimą, ištirti pakelėse dažniausiai naudojamos žolinės augalijos gebėjimą sorbuoti sunkiuosius metalus iš dirvožemio tokiu būdu vykdant dirvožemio valymą nuo jų, įvertinti sunkiųjų metalų įtaką vaivorykštiniam upėtakiui bei paruošti rekomendacijas dirvožemio biologiniam atstatymui naudojant pakelių augmeniją.

Tuo tikslu atlikta:

· ištirtas žolinės augmenijos gebėjimas sorbuoti sunkiuosius metalus;
· įvertintas sunkiųjų metalų poveikis vaivorykštiniam upėtakiui;
· naudojant matematinio modeliavimo programas parengtas teorinius sunkiųjų metalų skvarbos iš dirvožemio į augaliją modelis, leidžiantis matematiškai apskaičiuoti galimus teršalų išplitimo mastus bei dirvožemio išvalymo galimybes;

· pasiūlytas dirvožemio taršos sunkiaisiais metalais mažinimo būdas naudojant žolinę augaliją.

Tyrimų metodika apima sunkiųjų metalų (Cu, Zn, Cr, Ni, Pb) nustatymą atominės absorbcijos spektrometru (JAV) liepsnos režimu dirvožemyje ir žolinėje augalijoje (medžiaga mineralizuojama Botanikos instituto Cheminių analizių sektoriuje, analizavimas AAS metodu atliekamas VU Chemijos fakulteto Cheminės analizės katedroje bei Norvegijos gamtos mokslų universitete). 
Praktinė vertė. Išnagrinėtos fitoremediacijos (biologinio atstatymo) metodo ypatybės, atlikti tyrimai su žoline augalija, kurių metu buvo stebimas žolinės augalijos gebėjimas sorbuoti metalus iš dirvožemio. Pagal gautus tyrimų rezultatus sudarytas žolinės augalijos mišinys, efektyviai valantis dirvožemį nuo sunkiųjų metalų. 

Paruošti pasiūlymai pakelių dirvožemio valymui taikant fitoremediacijos metodą bei parenkant geriausias Lietuvos sąlygomis tam tinkančias žolinės augalijos rūšis. 
Dalis disertacijos mokslinių tyrimų atlikti dalyvaujant tarptautinės Cost programos Nr. 859 „Fitotechnologijos, siekiant vystyti darnų žemės naudojimą ir gerinti maisto saugumą“ veikloje, bei vykdant projektą „Teršalai sistemoje „dirvožemis – augalai“: teršalų migracija, kaupimasis, dirvožemio atstatymas“
Dalis tyrimų, kurių metu buvo nustatytos sunkiųjų metalų dirvožemyje ir žolinėje augalijoje koncentracijos, atlikti stažuotės Norvegijos gamtos mokslų universitete metu.
Ginamieji darbo teiginiai

1. Augalijai sorbuojant sunkiuosius metalus iš dirvožemio dalis šių metalų (Cu, Cr, Zn, Pb, Mn, Ni) koncentruojasi žolinės augalijos šaknyse, tačiau didžioji dalis ten susikaupiančių metalų (iki 90 () pereina į antžeminę augalo dalį. 
2. Didžiausios sunkiųjų metalų koncentracijos augale (iki 60 ( daugiau) ir atitinkamai efektyviausias dirvožemio valymas nustatytas svidrės atveju, todėl sudarant  mišinį didžiąją dalį (80 ()  jame sudaro svidrė.
3. Sunkiųjų metalų mišinys daro neigiamą įtaką vaivorykštinio upėtakio jauniklių fiziologiniams ir morfologiniams rodikliams, todėl didinat sunkiųjų metalų mišinio koncentracijas (iki 0,198–5,12 g/l) jos tampa letalinėmis vaivorykštiniams upėtakiams, tuo pačiu ir kitiems vandens gyvūnams. 
4. Modeliuojant sunkiųjų metalų skvarbą iš dirvožemio į žolinę augaliją gautieji rezultatai parodo dirvožemio išvalymo nuo sunkiųjų metalų galimybes per 10 metų.
Darbo apimtis – darbą sudaro bendra darbo charakteristika, 4 skyriai, išvados ir rekomendacijos, literatūros sąrašas, publikacijų sąrašas. Bendra disertacijos apimtis – 158 puslapiai, 89 iliustracijos, 7 lentelės.
Pirmame disertacijos skyriuje analizuojami pasaulyje vykdomi tyrimai dirvožemio atstatymo srityje, apžvelgiamos pagrindinės dirvožemio valymo technologijos, sunkiųjų metalų mobilumas, jų poveikis vaivorykštiniam upėtakiui, sunkiųjų metalų koncentracijos Lietuvos pakelių dirvožemiuose. 

Antrame skyriuje pateikiama eksperimentinių tyrimų su žoline augalija metodika, dirvožemio išvalymo nuo sunkiųjų metalų galimybės naudojant tiek pavienes pasirinktos žolinės augalijos rūšis, tiek sudarytą procentinį mišinį iš tirtos žolinės augalijos.

Trečiame disertacijos skyriuje aptariami eksperimentiniai tyrimai, susiję su  sunkiųjų metalų mišinio poveikiu test-organizmams – vaivorykštiniams upėtakiams.

Ketvirtame skyriuje pateikiamos dirvožemio išvalymo galimybės nuo sunkiųjų metalų laiko bėgyje taikant matematinį modeliavimą. 
Bendrosios išvados ir rekomendacijos

1. Išanalizavus šiuo metu dirvožemio valymui nuo sunkiųjų metalų naudojamus metodus, galima daryti išvadą, kad vienas iš tinkamiausių metodų yra fitoremediacija, t. y. dirvožemio valymas nuo teršalų panaudojant augalus. Šis metodas dar nėra plačiai taikomas ir jo taikymo galimybės dar tik tiriamos tačiau, tai vienas iš perspektyviausių dirvožemio valymo metodų dėl sąlyginai mažos kainos ir pakankamai efektyvaus paviršinio dirvožemio sluoksnio išvalymo. 
2. Atliktų eksperimentinių tyrimų rezultatai parodė, kad pasirinkta žolinė augalija – daugiametė svidrė, pievinė miglė ir tikrasis eraičinas efektyviai valo dirvožemį nuo sunkiųjų metalų (vario, švino, mangano, cinko, nikelio, chromo)   tiek   esant   mažoms  (0,5–120  mg/kg),  tiek  didelėms  (iki  6850 mg/kg) jų koncentracijoms dirvožemyje. Kadangi daugiausiai sunkiųjų metalų iš dirvožemio sorbuoja svidrė, tai dirvožemio valymo efektyvumas naudojant šią žolinės augalijos  rūšį yra efektyviausias ir sudarant žolinės augalijos mišinį 80 ( sudarė svidrė ir po 10 ( eraičinas bei miglė.
3. Remiantis atliktų eksperimentinių tyrimų rezultatais galima teigti, kad dirvožemio atstatymui naudojant daugiametę svidrę dirvožemį nuo sunkiųjų metalų vidutiniškai galima išvalyti nuo vario iki 52 (, nuo švino – iki 52 (, nuo mangano – 50 (, nuo cinko – 66 (, nikelio – 42 (, chromo – 62 (. Naudojant tikrąjį eraičiną dirvožemio valymas nuo visų minėtų metalų vyksta silpniau nei naudojant svidrę, išskyrus nikelį – eraičinas nuo šio metalo dirvožemį išvalo iki 66 ( lyginant su pradiniu dirvožemio užteršimu. Nuo vario eraičino pagalba dirvožemis vidutiniškai išvalomas iki 35 (, nuo švino – 33 (, nuo mangano – 35 (, nuo cinko – 36 (, nuo chromo – iki 46 (.
4. Remiantis eksperimentiniais tyrimais nustatyta, kad miglė sunkiuosius metalus valo blogiau nei svidrė, tačiau esant didelėms (iki 6850 mg/kg) jų koncentracijoms dirvožemyje panaudojus miglę sunkieji metalai iš dirvožemio šalinami pakankamai efektyviai: dirvožemis nuo vario vidutiniškai  išvalomas iki 33 (, nuo švino – iki 34 (, nuo mangano – iki 33 (, nuo cinko – 47 (, nuo nikelio – 41 (, nuo chromo – 44 ( palyginus su nevalytame dirvožemyje esančiomis sunkiųjų metalų koncentracijomis.

5. Atlikus eksperimentus su žolinės augalijos mišiniu nustatyta, kad žolinės augalijos  mišinys  užterštą dirvožemį nuo vario, švino ir nikelio išvalo iki 50 (, nuo cinko – 54 (, nuo mangano ir chromo – iki 88 ( lyginant su nevalytame dirvožemyje esančiomis sunkiųjų metalų koncentracijomis.

6. Eksperimentų metu tirta, kaip sunkiųjų metalų mišinio koncentracijos kenkia hidrobiontams ir nustatyta, kad didinat sunkiųjų metalų mišinio koncentracijas (iki 0,198–5,12 g/l)  jos tampa letalinėmis vaivorykštiniam upėtakiui, tuo pačiu ir kitiems vandens gyvūnams.

7. Pagal tyrimų su vaivorykštiniais upėtakiais rezultatus nustatyta, kad stebimų upėtakių, gyvenusių akvariume, užterštame 5,7 ml sunkiųjų metalų mišinio tirpalu, kraujyje nustatytas padidėjęs eritrocitų, leukocitų ir hematokrito kiekis, kurį sukelia tirpale esantys sunkieji metalai. Šiame akvariume stebimų žuvų kepenų masė didžiausia lyginant su kontroliniame inde gyvenusiomis žuvimis. 
8. Taikant matematinio modeliavimo programą REC nustatyta, kad naudojant fitoremediacijos metodą dirvožemis nuo vario ir švino iki sąlyginai nulinių koncentracijų turi būi valomas per visą nagrinėtą laikotarpį – 10 metų. Mangano atvejų nulinė koncentracija dirvožemyje pasiekiama po 8 metų, cinko – po 9 metų valant dirvožemį su žolinės augalijos mišiniu ir neesant papildomam teršimui. Greičiausiai dirvožemis išvalomas nuo nikelio – per 6 metus. Nuo chromo dirvožemis iki nulinės koncentracijos būtų išvalytas per 7 metus.

9. Pagal gautus tyrimų rezultatus matyti, kad žolinės augalijos mišinys (80 ( daugiametės svidrės, 10 ( pievinės miglės ir 10 ( tikrojo eraičino) efektyviai valo dirvožemį nuo sunkiųjų metalų, dažniausiai sutinkamų pakelių dirvožemiuose. Todėl rekomenduojama tokios sudėties mišiniu apsėti magistralinių bei krašto kelių pakeles. 

10. Tyrimų metu nustatyta, kad efektyviausias dirvožemio valymas vyksta žolinei augalijai augant, todėl rekomenduojama mišiniu apsėtas pakeles šienauti kas 2 mėnesius – tokiu būdu vykstant biocheminiams procesams iš šaknų į antžeminę augalo dalį kartu su maistingomis medžiagomis pateks daugiau sunkiųjų metalų ir dirvožemio valymas bus efektyvesnis.

11. Nušienautą žolinės augalijos mišinį rekomenduojama surinkti ir išvežti deginimui į specialias vietas, kuriose deginant atliekas oras yra valomas nuo teršalų. Tokiu būdu atgal į dirvožemį nebepateks jau minėti sunkieji metalai. 
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				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

		Type a pollutant:						0												0										0		1

		Type a pollutant:						0												0										0		1

		Type a pollutant:						0												0										0		1

										Total volume location:		0		m3						0

		Current situation

		E9 Space use

				Current situation

		Surface polluted site [m2]
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Milieuverdienste in RMK

E1

E2

E9

Contents
1

Top

Top

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

total amount of contaminants with content above target-value

lutum; only for metals, to correct the target and MTR values.

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the s-values.

s-waarde, ongecorrigeerd voor OS en lutum.

i-waarde, on
gecorrigeerd voor OS en lutum.

tussenwaarden (gemiddelde tussen s en i), gecorrigeerd voor OS en lutum.

rangnummer van de verontreinigingen genoemd in de het werkblad 'normen'. Aan de hand van dit nummer vindt Excel bijbehorende i en s-waarden als een stof wordt gekozen.

stofafhankijke constante bij metalen uit de Leidraad. Wordt, samen met de waarden voor B' en C' gebruikt om i en s-waarden te bepalen aan de hand van OS en lutum.

Het organisch-stofgehalte (humus) moet voor de berekening van i' en s' tussen 2 en 30 liggen (voor PAKs tussen 10 en 30). Excel corrigeert hier voor opgegeven waarden buiten dit bereik.

Maximum Tolerable Concentration or Intervention value in microgram/liter

This is the total volume that is estimated based on the values for A and d given above. It is used for the reference case and to check the erosion values. If necesarry, fill in another value.

contaminant content of soil

depth polluted soil layer

note: the first value is used for calculations in Notepad (extended)

Concentration

Volume polluted groundwater

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

polluted surface area

note: the top value is used for calculations in Notepad (extended)

Top

Amount of space occupied by the polluted site.

total amount of contaminants with content above target-value

total amount of contaminants with content above target-value

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

This is the total volume that is estimated based on the values for A and d given above. It is used for the reference case and to check the erosion values. If necesarry, fill in another value.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

target value (natural background concentration or concentration at negligible risk level)

target value or natural background concentration



0

		Zero alternative		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Zero alternative

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Zero alternative

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Zero alternative

		E3 soil loss

		supplemented soil

		re-used soil

		E3 soil loss		0

		Zero alternative

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Zero alternative

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Zero alternative

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion [kg/ha/yr]				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26		0%						0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3		0%						0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Zero alternative

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Zero alternative

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Zero alternative

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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6,7

E7
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1

Effects
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1

Naar boven
1

Naar boven
1

Naar boven
1

Top

Total amount of contaminants transported to other areas or surface water due to erosion of soil

target value or natural background concentration

lutum

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and intervention values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved pollutants are standardised with the surface water norms.

Info

Info

Notepad (simple)
1

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

Notepad (extended
1

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

Top
1

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

Top
1

Top
1

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

E8

E9

Top

Top

Top
1

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Notepad (simple)
1

Notepad (extended
1

target value (natural background concentration or concentration at negligible risk level)

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

t value surface water in microgram/l

t value water sediments in milligram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.



I

		Alternative I		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative I

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative I

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		Total:										0

		E2 groundwater quality		0

		Alternative I

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative I

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative I

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative I

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative I

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative I

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative I

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		1000 m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		10 m3		0

		E9 space use		ha.year		0
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Total amount of contaminants transported to other areas or surface water due to erosion of soil

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

Info

Info

Notepad (simple)
1

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Notepad (extended
1

Top
1

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

Top
1

Top
1

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energy use MJ per ton of soil.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

if no value is entered default value is used (=0.02)

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

E8

E9

Top

Top

Top
1

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Notepad (simple)
1

Notepad (extended
1

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.



II

		Alternative II		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative II

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative II

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative II

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative II

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative II

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative II

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		25720.408805				6		7		9		5		6		326

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				4.5388956715		4.5388956715

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				4.5388956715		4.5388956715

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				4.5388956715		4.5388956715

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				4.5388956715		4.5388956715

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				4.5388956715		4.5388956715

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				4.5388956715		4.5388956715

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative II

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative II

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative II

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.
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		Alternative III		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative III

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative III

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative III

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative III

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative III

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative III

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative III

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative III

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative III

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



IV

		Alternative IV		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative IV

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative IV

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative IV

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative IV

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative IV

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative IV

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative IV

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative IV

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative IV

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



V

		Alternative V		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative V

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative V

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative V

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative V

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative V

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative V

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative V

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative V

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative V

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



VI

		Alternative VI		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative VI

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative VI

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative VI

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative VI

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative VI

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative VI

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative VI

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative VI

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative VI

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



VII

		Alternative VII		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative VII

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative VII

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative VII

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative VII

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative VII

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative VII

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative VII

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative VII

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative VII

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



Notep. (s)

		Notepad (simple)

				Soil										Groundwater

				Pollutant				2						Pollutant				1

				target-value		0.05		mg/kg						target-value		0		ug/l

				average load		1000		kg						average load		0		kg

				time interval		1		years						time interval		1		years

				Year		Content [mg/kg]		Volume [m3]		Load [kg]		Year		Year		Concentra-tion [ug/l]		Volume [m3]		Load [kg]

				0		308.5		10000		5243.65				0		0		0		0

				1		50.2		10000		852.55				1		0		0		0

				2		11.32		10000		191.59				2		0		0		0

				3		2.15		10000		35.7				3		0		0		0

				4		0.6		10000		9.35				4		0		0		0

				5		0.12		10000		1.19				5		0		0		0

				6		0.06		10000		0.17				6		0		0		0

				7		0		10000		0				7		0		0		0

				8		0		10000		0				8		0		0		0

				9		0		10000		0				9		0		0		0

				10		0		10000		0				10		0		0		0

				11		0		10000		0				11		0		0		0

				12		0		10000		0				12		0		0		0

				13		0		10000		0				13		0		0		0

				14		0		10000		0				14		0		0		0

				15		0		10000		0				15		0		0		0

				16		0		10000		0				16		0		0		0

				17		0		10000		0				17		0		0		0

				18		0		10000		0				18		0		0		0

				19		0		10000		0				19		0		0		0

				20		0		10000		0				20		0		0		0

				21		0		10000		0				21		0		0		0

				22		0		10000		0				22		0		0		0

				23		0		10000		0				23		0		0		0

				24		0		10000		0				24		0		0		0

				25		0		10000		0				25		0		0		0

				26		0		10000		0				26		0		0		0

				27		0		10000		0				27		0		0		0

				28		0		10000		0				28		0		0		0

				29		0		10000		0				29		0		0		0

				30		0		10000		0				30		0		0		0		308.5		50.2		11.32		2.15		0.6		0.12		0.06		0		0		0

				31		do not fill in!		0		0				31		do not fill in!		0		0

				32		do not fill in!		0		0				32		do not fill in!		0		0

				33		do not fill in!		0		0				33		do not fill in!		0		0

				34		do not fill in!		0		0				34		do not fill in!		0		0

				35		do not fill in!		0		0				35		do not fill in!		0		0

				36		do not fill in!		0		0				36		do not fill in!		0		0

				37		do not fill in!		0		0				37		do not fill in!		0		0

				38		do not fill in!		0		0				38		do not fill in!		0		0

				39		do not fill in!		0		0				39		do not fill in!		0		0

				40		do not fill in!		0		0				40		do not fill in!		0		0

				41		do not fill in!		0		0				41		do not fill in!		0		0

				42		do not fill in!		0		0				42		do not fill in!		0		0

				43		do not fill in!		0		0				43		do not fill in!		0		0

				44		do not fill in!		0		0				44		do not fill in!		0		0

				45		do not fill in!		0		0				45		do not fill in!		0		0

				46		do not fill in!		0		0				46		do not fill in!		0		0

				47		do not fill in!		0		0				47		do not fill in!		0		0

				48		do not fill in!		0		0				48		do not fill in!		0		0

				49		do not fill in!		0		0				49		do not fill in!		0		0

				50		do not fill in!		0		0				50		do not fill in!		0		0

				51		do not fill in!		0		0				51		do not fill in!		0		0

				52		do not fill in!		0		0				52		do not fill in!		0		0

				53		do not fill in!		0		0				53		do not fill in!		0		0

				54		do not fill in!		0		0				54		do not fill in!		0		0

				55		do not fill in!		0		0				55		do not fill in!		0		0

				56		do not fill in!		0		0				56		do not fill in!		0		0

				57		do not fill in!		0		0				57		do not fill in!		0		0

				58		do not fill in!		0		0				58		do not fill in!		0		0

				59		do not fill in!		0		0				59		do not fill in!		0		0

				60		do not fill in!		0		0				60		do not fill in!		0		0



Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 
Please note: the lower this value, the higher environmental merit will be.

Contents

Must be between 0.5 and 30 years

Names are retrieved from worksheet 'Current situation'
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Notep. (e)
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Time [year]

Load [kg]

Groundwater

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Comparison

		Notepad (extended)		[for calculation of phytoextraction and leaching]

		Meteo/hydrology

		annual precipitationsurplus (mm/yr)

		fraction surplus released to surface water

		fraction surplus released to groundwater

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

		annual contaminant deposition (mg/m2/yr)

		Properties of contaminated layer																																				Soil properties

		organic matter content (%)

		clay content (%)																																				( ρ  = 2670 / (1 + 0.0128205*OM) )

		pH																																				( θ = 0.28 + 0.111*OM0.35 + 0.000395*clay2 )

		density soil material (kg/m3)				2670

		soil porosity (-)				0.28

		surface area of contamination (m2)

		depth contaminated layer (m)				0.1

		depth groundwater (m)				1

		Plant uptake parameters

		coefficients for pore water-plant transfer functions														4

		(log Qplant = a + b log C)

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

				a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

				b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

		crop yield (kg d.wt/m2/yr)								[set to zero for leaching calculation]

		Soil-pore water equilibrium parameters

		coefficients for soil-pore water transfer functions

		(log Qsoil = n log C + a + b log OM + g log clay + d pH )

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

				n		0.76		0.69		0.56		0.47		0.74

				a		-2.70		-1.15		-2.42		-0.80		-3.26										0

				b		0.51		0.52		0.70		0.53		0.39

				g		0.25		0.16		0.45		0.04		0.35

				d		0.26		0.34		-0.03		0.29		0.45

		Output

												soil (load in [kg])														leaching (load in [kg])

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2		Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

		total summed load				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		average load				0		0		0		0		0		0		0		0		0		0		0		0		0		0

						soil contents 0.43 N HNO3 (mg/kg d.s.)														pore water concentrations (mg/l)																Calculation tables

		target value				0.8		36		35		85		140						0.4		36		35		85		140		0		0

																																								plant contents (mg/kg dwt)																plant uptake (mg/m2/yr)																leaching (mg/m2/yr)																net contaminant removal (mg/m2/yr)																total load (kg)																total leaching to groundwater (kg)

		t (yr)		pH		Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2		Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2				pH				Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2				Cd		Cu		Ni		Pb		Zn		compound 1		compound 2				Cd		Cu		Ni		Pb		Zn		compound 1		compound 2				Cd		Cu		Ni		Pb		Zn		compound 1		compound 2				Cd		Cu		Ni		Pb		Zn		compound 1		compound 2				Cd		Cu		Ni		Pb		Zn		compound 1		compound 2

		0		0.0																0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		2		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		4		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		5		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		6		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		7		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		8		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		9		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00

		10		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0		0		0		0		0		0		0				0.0				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00
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Names are retrieved from worksheet 'Current situation'

Must be between 0.5 and 30 years

Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 
Please note: the lower this value, the higher environmental merit will be.

input of pH for subsequent years is optional;
in case of no input, constant pH is used
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rooting depth is assumed to be same as depth of contaminated layer
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Module2

		Comparison of the results

		Back to contents:

		Menu comparison:

		Effects table

		Normalised affects table

		Menu compare alternatives:

		Graph compare two alternatives

		Graph compare two alternatives 2

		Effects table		E1 soil quality		E2 groundwater quality		E3 soil loss		E4 groundwater loss		E5 energy use		E6 air emissions		E7 surface water emissions		E8 waste formation		E9 space use

		Unit		1000 G-Cubels		1000 W-Cubels		m3		1000 m3		GJ		Inh. eq.		1000 O-Cubels		m3		m2.year

		Current situation		0		0		0		0		0		0		0		0		0

		Zero alternative		0		0		0		0		0		0		0		0		0

		Alternative I		0		0		0		0		0		0		0		0		0

		Alternative II		0		0		0		0		0		0		0		0		0

		Alternative III		0		0		0		0		0		0		0		0		0

		Alternative IV		0		0		0		0		0		0		0		0		0

		Alternative V		0		0		0		0		0		0		0		0		0

		Alternative VI		0		0		0		0		0		0		0		0		0

		Alternative VII		0		0		0		0		0		0		0		0		0

		MF-reference		11.2248092852		0		0		0		0		0		0		0		-0.01

		Theoretical maximum		11.2248092852		0		0		0		0		0		0		0		0

		Normalised affects table		E1 soil quality		E2 groundwater quality		E3 soil loss		E4 groundwater loss		E5 energy use		E6 air emissions		E7 surface water emissions		E8 waste formation		E9 space use

		Current situation		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Zero alternative		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative I		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative II		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative III		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative IV		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative V		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative VI		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative VII		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		MF-reference		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Theoretical maximum		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Menu compare alternatives:

		Choose an alternative with which you want		Choose the alternative you want to

		to compare another alternative		assess

																								3		4

		Graph compare two alternatives

																										A1		A2		A4		A5		A6		A7		A8		A9		A10

		Graph compare two alternatives 2

		1		2		3		4		5		6		7		8		9		10

		Alternative I		0		0		0		0		0		0		0		0		0

		Alternative II		0		0		0		0		0		0		0		0		0

		difference		0		0		0		0		0		0		0		0		0



Tables

Input

Output

Plant transfer functions

Top

Contents

surplus = precipitation minus evapotranspiration

Note: precipitation surplus is larger for unvegetated areas than for vegetated areas

coefficients can be calculated form preliminary fading-out experiment;

Hint: use plant transfer functions worksheet;

in case no data are entered, data calculated in plant transfer worksheet are used

ref:  [Römkens, P.F.A.M., J.E. Groenenberg, J. Bril and W. de Vries, 2003. Derivation of partition relationships to calculate Cd, Cu, Pb, Ni and Zn solubility and activity in soil solutions: an overview of experimental results. Alterra report no.305,Wageningen, Netherlands]

for organic compounds: n, b = 1; g, d, e = 0; a = log Kom

Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 

Please note: the lower this value, the higher environmental merit will be.

( ρ  = 2670 / (1 + 0.0128205*OM) )

( θ = 0.28 + 0.111*OM^0.35 + 0.000395*clay^2 )

Top

&F

Milieuverdienste in RMK
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		Results with default weights

		Back to the contents:

		Menu Results:

		Weights set

		Table effects

		Table weighted effects (default)

		Graph weighted effects (default)

		Graph contribution each effect

		Aspect		Reference		Unit				Weight

		E1 soil quality		500		1000 m3				0.11

		E2 groundwater quality		2000		10 000 m3				0.11

		E3 soil loss		-460		1000 m3				0.11

		E4 groundwater loss		-1600		1000 m3				0.11

		E5 energy use		-100		inh.eq				0.11

		E6 air emissions		-200		inh.eq				0.11

		E7 surface water emissions		-440		1000 m3				0.11

		E8 waste formation		-3000		10 m3				0.11

		E9 space use		-3000		ha.year				0.11

		Table effects		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		11.2248092852		11.2248092852

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.01		0

		Table weighted effects (default)		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		0.0024944021		0.0024944021

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.0000003704		0

		M-index		0		0		0		0		0		0		0		0

		Theoretical maximum		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021

		Multifuctional ref		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317

		Graph weighted effects (default)

		Graph contribution each effect

				*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		1		1
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How to interprete this graph?

The references are used to normalise the scores. They are directly related to the weights.
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		Results with alternative weights

		Back to the contents:

		Menu Results:

		Weights set

		Table effects

		Table weighted effects (alternative)

		Graph weighted effects (alternative)

		Graph contribution each effect

		Aspect		Reference		Unit				Weight		Alt. weight		Default weight

		E1 soil quality		500		1000 m3				0.11		1		0.11

		E2 groundwater quality		2000		10 000 m3				0.11		1		0.11

		E3 soil loss		-460		1000 m3				0.11		1		0.11

		E4 groundwater loss		-1600		1000 m3				0.11		1		0.11

		E5 energy use		-100		inh.eq				0.11		1		0.11

		E6 air emissions		-200		inh.eq				0.11		1		0.11

		E7 surface water emissions		-440		1000 m3				0.11		1		0.11

		E8 waste formation		-3000		10 m3				0.11		1		0.11

		E9 space use		-3000		ha.year				0.11		1		0.11

		Table effects		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		11.2248092852		11.2248092852

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.01		0

		Table weighted effects (alternative)		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		0.0024944021		0.0024944021

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.0000003704		0

		M-index		0		0		0		0		0		0		0		0

		Theoretical maximum		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021

		Multifuctional ref		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317

		Graph weighted effects (alternative)

		Graph contribution each effect

				*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*
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		Uncertainty analysis

		Back to the contents:

		Menu uncertainty analysis:

		Uncertainty in scores

		Graph uncertainty in scores

		Uncertainty in weights

																				Marge																		Marges

		Uncertainty in scores		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative				Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		E1 soil quality		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0.0002494402				110%		110%		110%		110%		110%		110%		110%		110%

		E2 groundwater quality		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E3 soil loss		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E4 groundwater loss		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E5 energy use		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E6 air emissions		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E7 surface water emissions		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E8 waste formation		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E9 space use		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		-0.000000037				110%		110%		110%		110%		110%		110%		110%		110%

		Environmental merit index		0		0		0		0		0		0		0		0		SD

		Standard deviation triangle distr. s		0		0		0		0		0		0		0		0.0001018487		0		0		0		0		0		0		0		0.0001018335				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

		Graph uncertainty in scores																		0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0.0000000151				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0.0001018487

																						Gewichten - origineel

																						Aspecten / Expert nr.		1		2		3		4		5		6		7		8		AVG

																						schone grond door sanering		0.0527667856		0.2921900756		0.0851778235		0.0831947218		0.0369256016		0.181442601		0.1177005257		0.0305594482		0.1099946979

																						schoon grondwater door sanering		0.0557898151		0.0677542204		0.1563263585		0.1366376887		0.1054381636		0.060480867		0.0237642966		0.0711855382		0.0846721185

																						voorkomen verontreiniging grondwater		0.1275121635		0.0635195817		0.2595418387		0.3305750534		0.302523001		0.060480867		0.0825024637		0.2581374567		0.1855990532

																						verlies aan grond		0.1798248459		0.2035184448		0.0736787736		0.0530830095		0.0365115997		0.0564992099		0.0954244483		0.0275405144		0.0907601058

																						verlies aan grondwater		0.1837171586		0.1128005457		0.0989607058		0.216621574		0.3198416133		0.1762009258		0.1512826619		0.2292907946		0.1860894975

																						energiegebruik		0.1198832306		0.0811686466		0.0046320111		0.0068766626		0.0110903984		0.0108270202		0.1939521306		0.0794191579		0.0634811573

																						luchtemissies		0.1128770678		0.0710225658		0.0399695308		0.0105451096		0.0240976558		0.0413369926		0.035687192		0.0659691392		0.0501881567

																						oppervlaktewateremissies		0.1183263055		0.0632637981		0.1748065021		0.0857907224		0.1095347991		0.1618367199		0.0674953415		0.128735893		0.1137237602

																						finaal afval		0.0290626014		0.0405843233		0.0556202507		0.0638068498		0.0503860076		0.1244897846		0.1334390659		0.0967120391		0.0742626153

																						ruimtebeslag		0.0202400259		0.004177798		0.0512862052		0.0128686084		0.00365116		0.126405012		0.0985276824		0.0140904958		0.0414058734

																						Gewichten - nieuw		1		2		3		4		5		6		7		8		AVG

																						E1 soil quality		0.0527667856		0.2921900756		0.0851778235		0.0831947218		0.0369256016		0.181442601		0.1177005257		0.0305594482		0.1099946979

																						E2 groundwater quality		0.1833019786		0.1312738021		0.4158681972		0.4672127421		0.4079611645		0.120961734		0.1062667603		0.3293229949		0.2702711717

																						E3 soil loss		0.1798248459		0.2035184448		0.0736787736		0.0530830095		0.0365115997		0.0564992099		0.0954244483		0.0275405144		0.0907601058

																						E4 groundwater loss		0.1837171586		0.1128005457		0.0989607058		0.216621574		0.3198416133		0.1762009258		0.1512826619		0.2292907946		0.1860894975

																						E5 energy use		0.1198832306		0.0811686466		0.0046320111		0.0068766626		0.0110903984		0.0108270202		0.1939521306		0.0794191579		0.0634811573

																						E6 air emissions		0.1128770678		0.0710225658		0.0399695308		0.0105451096		0.0240976558		0.0413369926		0.035687192		0.0659691392		0.0501881567

																						E7 surface water emissions		0.1183263055		0.0632637981		0.1748065021		0.0857907224		0.1095347991		0.1618367199		0.0674953415		0.128735893		0.1137237602

																						E8 waste formation		0.0290626014		0.0405843233		0.0556202507		0.0638068498		0.0503860076		0.1244897846		0.1334390659		0.0967120391		0.0742626153

																						E9 space use		0.0202400259		0.004177798		0.0512862052		0.0128686084		0.00365116		0.126405012		0.0985276824		0.0140904958		0.0414058734

		Uncertainty in weights																				Prestatie genormeerd		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		Environmental merit index per expert		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative				E1 soil quality		0		0		0		0		0		0		0		0.0224496186

		Expert 1		-		-		-		-		-		-		-		-				E2 groundwater quality		0		0		0		0		0		0		0		0

		Expert 2		-		-		-		-		-		-		-		-				E3 soil loss		0		0		0		0		0		0		0		0

		Expert 3		-		-		-		-		-		-		-		-				E4 groundwater loss		0		0		0		0		0		0		0		0

		Expert 4		-		-		-		-		-		-		-		-				E5 energy use		0		0		0		0		0		0		0		0

		Expert 5		-		-		-		-		-		-		-		-				E6 air emissions		0		0		0		0		0		0		0		0

		Expert 6		-		-		-		-		-		-		-		-				E7 surface water emissions		0		0		0		0		0		0		0		0

		Expert 7		-		-		-		-		-		-		-		-				E8 waste formation		0		0		0		0		0		0		0		0

		Expert 8		-		-		-		-		-		-		-		-				E9 space use		0		0		0		0		0		0		0		-0.0000033333

		Average		-		-		-		-		-		-		-		-

		Rank per expert:		Highest		Second		Third

		Expert 1		0		0		0

		Expert 2		0		0		0

		Expert 3		0		0		0														Environmental merit index per expert		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		Expert 4		0		0		0														Expert 1		0		0		0		0		0		0		0		0

		Expert 5		0		0		0														Expert 2		0		0		0		0		0		0		0		0

		Expert 6		0		0		0														Expert 3		0		0		0		0		0		0		0		0

		Expert 7		0		0		0														Expert 4		0		0		0		0		0		0		0		0

		Expert 8		0		0		0														Expert 5		0		0		0		0		0		0		0		0

		Average		0		0		0														Expert 6		0		0		0		0		0		0		0		0

																						Expert 7		0		0		0		0		0		0		0		0

																						Expert 8		0		0		0		0		0		0		0		0

																						Average		0		0		0		0		0		0		0		0
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The references are used to normalise the scores. They are directly related to the weights.
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		Guidelines from the Netherlands "Leidraad Bodembescherming" and "Evaluatienota Water"

		Back to the contents:

		If 'detection limit' was mentioned, the value 0 is taken.

		Values are Dutch guidelines. These values can be replaced by local guideline values.

		For target values also local background values can be used.

		NK=not known

				Soil						Groundwater						Surface water						Sediment

		Pollutant		Target value		Interven-tion value				Target value		Interven-tion value				Target Value		MTR				Target value		Interven-tion value				A'		B'		C'

				s		i				s_w		i_w				s_wo		i_wo				s		i

				[mg/kg]		[mg/kg]				[mg/l]		[mg/l]				[µg/l]		[µg/l]				[mg/kg]		[mg/kg]

		Choose a pollutant:

		INORGANIC COMPOUNDS

		antimony		0		15				0.15		20				0.4		7.2				NK		NK

		arsene		29		55				10		60				1.3		3.2				29		55				15		0.4		0.4

		barium		200		625				50		625				78		230				NK		NK				30		5		0

		beryllium		0		0				0		0				0.02		0.2				NK		NK

		cadmium		0.8		12				0.4		6				0.4		2				0.8		12				0.4		0.007		0.021

		chromium		100		380				1		30				2.4		84				100		380				50		2		0

		cobalt		20		240				20		100				0.2		3.1				NK		NK				2		0.28		0

		cupper		36		190				15		75				1.1		3.8				36		190				15		0.6		0.6

		mercury		0.3		10				0.05		0.3				0.07		1.2				0.3		10				0.2		0.0034		0.0017

		lead		85		530				15		75				5.3		220				NK		NK				50		1		1

		molybdenium		10		200				5		300				4.4		300				NK		NK				1		0		0

		tin		0		0				NK		NK				2.2		220				NK		NK

		nickel		35		210				15		75				4.1		6.3				35		210				10		1		0

		zinc		140		720				65		800				12		40				140		720				50		3		1.5

		silver		0		0				0		0				0.0008		0.08				NK		NK

		cyanide (free)		1		20				5		1500				0		NK				NK		NK

		cyanide-complex (pH=>5)		5		50				10		1500				0		NK				NK		NK

		cyanide-complex (pH<5)		5		650				10		1500				0		NK				NK		NK

		thiocyanates (sum)		0		20				0		1500				0		NK				NK		NK

		ORGANIC COMPUNDS

		acrylonitril		0		0				0		0				0		NK				NK		NK

		aromatic solvents		0		0				0		0				0		NK				NK		NK

		benzene		0.05		1				0.2		30				0		NK				NK		NK

		butanol (sum)		0		0				0		0				0		NK				NK		NK

		butylacetate		0		0				0		0				0		NK				NK		NK

		catechol		0		20				0		1250				0		NK				NK		NK

		cresols (sum)		0		5				0		200				0		NK				NK		NK

		cyclohexanon		0.1		45				0.5		15000				0		NK				NK		NK

		diethyleenglycol		0		0				0		0				0		NK				NK		NK

		dodecylbenzene		0		0				0		0				0		NK				NK		NK

		ethylbenzene		0.05		50				0.2		150				0		NK				NK		NK

		ethyleenglycol		0		0				0		0				0		NK				NK		NK

		phenol		0.05		40				0.2		2000				0		NK				NK		NK

		phormaldehyde		0		0				0		0				0		NK				NK		NK

		phtalates (sum)		0.1		60				0.5		5				0		NK				NK		NK

		hydroquinone		0		10				0		800				0		NK				NK		NK

		methanol		0		0				0		0				0		NK				NK		NK

		methylethylketone (MEK)		0		0				0		0				0		NK				NK		NK

		methyltertbutylether (MTBE)		0		0				0		0				0		NK				NK		NK

		mineral oil		50		5000				50		600				0		NK				50		5000

		pyridine		0.1		0.5				0.5		30				0		NK				NK		NK

		resorcinol		0		10				0		600				0		NK				NK		NK

		styrene		0.1		100				0.5		300				0		NK				NK		NK

		tetrahydrofuran		0.1		2				0.5		300				0		NK				NK		NK

		tetrahydrothiofene		0.1		90				0.5		5000				0		NK				NK		NK

		toluene		0.05		130				0.2		1000				0		NK				NK		NK

		xylenes		0.05		25				0.2		70				0		NK				NK		NK

		PAH

		antracene		0		0				0.02		5				0.0008		0.08				NK		NK

		benzo(a)antracene		0		0				0.002		0.5				0.0003		0.03				NK		NK

		benzo(a)pyrene		0		0				0.001		0.05				0.002		0.2				NK		NK

		benzo(ghi)perylene		0		0				0.0002		0.05				0.005		0.5				NK		NK

		benzo(k)fluoranthene		0		0				0.001		0.05				0.002		0.2				NK		NK

		chrysene		0		0				0.002		0.2				0.009		0.9				NK		NK

		phenantrene		0		0				0.02		5				0.003		0.3				NK		NK

		fluoranthene		0		0				0.005		1				0.005		0.5				NK		NK

		indenol(1,2,3-cd)pyrene		0		0				0.0004		0.05				0.004		0.4				NK		NK

		naphtalene		0		0				0.1		70				0.01		1.2				NK		NK

		PAH (sum 10)		1		40				NK		NK				0		NK				1		40

		CHLORERINATED HYDROCRABONS

		chlorobenzenes (sum)		0		30				NK		NK				0		NK				NK		NK

		chlorophenols (sum)		0		10				NK		NK				0		NK				NK		NK

		chloronaphtalene		0		10				0		6				0		NK				NK		NK

		dichlorobenzenes (sum)		0.01		NK				0.01		50				0		NK				NK		NK

		1,1-dichloroethane		0		15				0		900				0		NK				NK		NK

		1,2-dichloroethane		0		4				0.01		400				0		NK				NK		NK

		1,2-dichloroethene		0		1				0		20				0		NK				NK		NK

		dichloromethane		0		10				0.01		1000				0		NK				NK		NK

		dichlorophenols (sum)		0.003		NK				0.08		30				0.08		0.08				NK		NK

		dioxine (sum)		0		0				0		0				0		NK				NK		NK

		hexachlorobenzene		0.0025		NK				0.01		0.5				9.00E-05		0.009				NK		NK

		monochlorobenzene		0		NK				0.01		180				0		NK				NK		NK

		monochlorophenols (sum)		0.0025		NK				0.25		100				0.25		9				NK		NK

		other chlorinated HCs		0		50				NK		NK				0		5				NK		NK

		pentachlorobenzene		0.0025		NK				0.01		1				0.003		0.3				NK		NK

		PCBs (sum 7)		0.02		1				0.01		0.01				0		NK				2.00E-02		1

		tetrachlorobenzenes (sum)		0.01		NK				0.01		2.5				0		NK				NK		NK

		tetrachloroethene		0.01		4				0.01		40				0		NK				NK		NK

		tetrachlorophenols (sum)		0.001		NK				0.01		10				0.01		1				NK		NK

		tetrachloromethane		0.001		1				0.01		10				0		NK				NK		NK

		trichlorobenzenes (sum)		0.01		NK				0.01		10				0		NK				NK		NK

		trichloorethene		0.001		60				0.01		500				0		NK				NK		NK

		trichlorophenols (sum)		0.001		NK				0.025		10				0.025		2.5				NK		NK

		trichloromethane		0.001		10				0.01		400				0		NK				NK		NK

		1,1,1-trichloroethane		0		15				0		300				0		NK				NK		NK

		1,1,2-trichloroethane		0		50				0		1500				0		NK				NK		NK

		vinylchloride		0		0.1				0		5				0		NK				NK		NK

		PESTICIDES

		aldrin		0.0025		NK				0		0				1.00E-05		0.001				NK		NK

		atrazine		0.00005		6				0.0075		150				0.0029		2.9				NK		NK

		azinofosmethyl		0		0				0		0				0.0001		0.0012				NK		NK

		carbaryl		0		5				0.01		50				0.002		0.23				NK		NK

		carbofuran		0		2				0.01		100				0.009		0.91				NK		NK

		chlorodane		0		4				0		0.2				2.00E-05		0.002				3.00E-05		0.004

		DDT/ DDE/ DDD (som)		0.0025		4				0		0.01				5.00E-06		0.0005				1.00E-05		0.004

		dieldrin		0.0005		NK				0.00002		0				4.00E-04		0.039				NK		NK

		drins (sum)		0		4				0		0.1				0		NK				5.00E-06		0.004

		endosulfan		0		4				0		5				0.0002		0.02				NK		NK

		endrin		0.001		NK				0		0				4.00E-05		0.004				NK		NK

		hch-compounds (sum)		0		2				0		1				0.01		0.9				1.00E-05		0.002

		alfa-hch		0.0025		NK				0		NK				0.033		3.3				NK		NK

		beta-hch		0.001		NK				0		NK				0.009		0.86				NK		NK

		gamma-hch (lindane)		0.00005		NK				0.0002		NK				0.009		0.92				NK		NK

		heptachloor		0		4				0		0.3				5.00E-06		0.0005				7.00E-04		0.004

		heptachloroepoxide		0		4				0		3				5.00E-06		0.0005				2.00E-07		0.004

		maneb		0		35				0		0.1				0		NK				NK		NK

		organotin compounds		0		2.5				0		0.7				0.0001		0.014				NK		NK

		other Cl-containing pesticedes		0		5				0		0				0		NK				NK		NK

		other non-Cl containing pest.		0		10				0		0				0		NK				NK		NK

		pentachlorophenol		0.002		5				0.02		3				0.04		4				NK		NK

		The s- en i- values are based on:

		de circulaire "Interventiewaarden Bodemsanering", Staatscourant 1994, 95

		de circulaire "Interventiewaarden Bodemsanering voor PAK", Staatscourant 1996, 120

		de circulaire "Interventiewaarden Bodemsanering 2de en 3de tranche", Staatscourant 1997, 169

		de circulaire "Aanpassing Interventiewaarden Bodemsanering", Staatscourant 1998, 127

		Normen voor het Waterbeheer, Achtergronddocument NW4, CIW, mei 2000  [http://www.waterbodem.nl/index.php?normen]



Top

Unc. scores
1

Graph unc.

Top

Het ingevulde percentage geeft de laagste en de hoogste waarde weer in een drihoeksverdeling. De waarde 10% geeft betekent dus dat alle waarden in een driehoeksverdeling tussen 90% en 110% van de berekende score zullen liggen.

&A

Page &P

Contents
1

S and I values for are corrected depending on OM and lutum content of the soil. S and values given are values for a so-called standard soil containing 10% OM and 25% lutum.

Values are calculated as follows:
        S = A + B*lutum + C*OM
        I = S * I_standard/S_standard

In case correction is not required, replace A' values by 1 and B' and C' values by 0.

voor grondwater zijn de waarden van de mediaan van alle PAKs genomen, omdat er geen waarden bestaan voor het totale pakket.



		Soil loss due to erosion

		Back to the contents:

		Soil loss is calculated with model LISEM (ref)

				index nr.		length		gradient		area covered		plant type		soil texture		av.soil loss		av.soil loss

						[m]		[m/m]		[m2/m2]						[kg/ha/yr]		[mm/yr]						slope length (m)				slope gradient (m/m)				area covered (%)				plant type				soil texture

				1																				-----------------				-----------------				-----------------				-----------------				-----------------

				2		-		0		-		-		-		0.0E+00		0.0

				3		100		0.05		0		grass		clayey		6.0E+04		2.6						<150 m				0				0%				grass (LAI =2.2, h=10cm)				clayey

				4		100		0.05		0		grass		silty		5.7E+04		2.3						150-300 m				0.05				5%				shrubs (LAI=4.6, h = 1m)				silty

				5		100		0.05		0		grass		sandy		1.4E+04		0.4						> 300 m				0.1				10%								sandy

				6		100		0.05		0.05		grass		clayey		4.3E+04		2.6										>= 0.2				20%

				7		100		0.05		0.05		grass		silty		3.8E+04		2.2														50%

				8		100		0.05		0.05		grass		sandy		6.6E+03		0.4														>= 80%

				9		100		0.05		0.1		grass		clayey		4.3E+04		2.5

				10		100		0.05		0.1		grass		silty		3.8E+04		2.2

				11		100		0.05		0.1		grass		sandy		6.5E+03		0.4

				12		100		0.05		0.2		grass		clayey		4.5E+04		2.7

				13		100		0.05		0.2		grass		silty		3.8E+04		2.2

				14		100		0.05		0.2		grass		sandy		6.4E+03		0.4

				15		100		0.05		0.5		grass		clayey		4.4E+04		2.6

				16		100		0.05		0.5		grass		silty		3.7E+04		2.2

				17		100		0.05		0.5		grass		sandy		6.1E+03		0.4

				18		100		0.05		0.8		grass		clayey		4.3E+04		2.5

				19		100		0.05		0.8		grass		silty		3.6E+04		2.1

				20		100		0.05		0.8		grass		sandy		5.7E+03		0.3

				21		100		0.1		0		grass		clayey		7.3E+04		3.8

				22		100		0.1		0		grass		silty		9.5E+04		3.9

				23		100		0.1		0		grass		sandy		4.4E+04		1.3

				24		100		0.1		0.05		grass		clayey		6.4E+04		3.8

				25		100		0.1		0.05		grass		silty		6.6E+04		3.9

				26		100		0.1		0.05		grass		sandy		2.2E+04		1.3

				27		100		0.1		0.1		grass		clayey		6.4E+04		3.7

				28		100		0.1		0.1		grass		silty		6.6E+04		3.9

				29		100		0.1		0.1		grass		sandy		2.1E+04		1.2

				30		100		0.1		0.2		grass		clayey		6.3E+04		3.7

				31		100		0.1		0.2		grass		silty		6.6E+04		3.9

				32		100		0.1		0.2		grass		sandy		2.1E+04		1.2

				33		100		0.1		0.5		grass		clayey		6.2E+04		3.6

				34		100		0.1		0.5		grass		silty		6.4E+04		3.8

				35		100		0.1		0.5		grass		sandy		2.0E+04		1.2

				36		100		0.1		0.8		grass		clayey		6.0E+04		3.6

				37		100		0.1		0.8		grass		silty		6.3E+04		3.7

				38		100		0.1		0.8		grass		sandy		1.9E+04		1.1

				39		100		0.2		0		grass		clayey		7.6E+04		4.1

				40		100		0.2		0		grass		silty		1.1E+05		5.9

				41		100		0.2		0		grass		sandy		7.7E+04		3.6

				42		100		0.2		0.05		grass		clayey		6.9E+04		4.1

				43		100		0.2		0.05		grass		silty		1.0E+05		5.9

				44		100		0.2		0.05		grass		sandy		5.9E+04		3.5

				45		100		0.2		0.1		grass		clayey		6.9E+04		4.1

				46		100		0.2		0.1		grass		silty		9.9E+04		5.8

				47		100		0.2		0.1		grass		sandy		5.8E+04		3.4

				48		100		0.2		0.2		grass		clayey		6.9E+04		4.0

				49		100		0.2		0.2		grass		silty		9.8E+04		5.8

				50		100		0.2		0.2		grass		sandy		5.8E+04		3.4

				51		100		0.2		0.5		grass		clayey		6.7E+04		4.0

				52		100		0.2		0.5		grass		silty		9.6E+04		5.7

				53		100		0.2		0.5		grass		sandy		5.5E+04		3.2

				54		100		0.2		0.8		grass		clayey		6.5E+04		3.8

				55		100		0.2		0.8		grass		silty		9.4E+04		5.5

				56		100		0.2		0.8		grass		sandy		5.2E+04		3.1

				57		200		0.05		0		grass		clayey		6.1E+04		2.7

				58		200		0.05		0		grass		silty		6.3E+04		2.5

				59		200		0.05		0		grass		sandy		1.9E+04		0.5

				60		200		0.05		0.05		grass		clayey		4.6E+04		2.7

				61		200		0.05		0.05		grass		silty		4.2E+04		2.5

				62		200		0.05		0.05		grass		sandy		8.3E+03		0.5

				63		200		0.05		0.1		grass		clayey		4.6E+04		2.7

				64		200		0.05		0.1		grass		silty		4.2E+04		2.4

				65		200		0.05		0.1		grass		sandy		8.1E+03		0.5

				66		200		0.05		0.2		grass		clayey		4.8E+04		2.8

				67		200		0.05		0.2		grass		silty		4.1E+04		2.4

				68		200		0.05		0.2		grass		sandy		8.0E+03		0.5

				69		200		0.05		0.5		grass		clayey		4.7E+04		2.8

				70		200		0.05		0.5		grass		silty		4.0E+04		2.4

				71		200		0.05		0.5		grass		sandy		7.7E+03		0.5

				72		200		0.05		0.8		grass		clayey		4.6E+04		2.7

				73		200		0.05		0.8		grass		silty		3.9E+04		2.3

				74		200		0.05		0.8		grass		sandy		7.3E+03		0.4

				75		200		0.1		0		grass		clayey		7.4E+04		3.8

				76		200		0.1		0		grass		silty		1.0E+05		4.3

				77		200		0.1		0		grass		sandy		5.4E+04		1.6

				78		200		0.1		0.05		grass		clayey		6.4E+04		3.8

				79		200		0.1		0.05		grass		silty		7.2E+04		4.2

				80		200		0.1		0.05		grass		sandy		2.7E+04		1.6

				81		200		0.1		0.1		grass		clayey		6.4E+04		3.8

				82		200		0.1		0.1		grass		silty		7.2E+04		4.2

				83		200		0.1		0.1		grass		sandy		2.7E+04		1.6

				84		200		0.1		0.2		grass		clayey		6.4E+04		3.8

				85		200		0.1		0.2		grass		silty		7.1E+04		4.2

				86		200		0.1		0.2		grass		sandy		2.6E+04		1.6

				87		200		0.1		0.5		grass		clayey		6.2E+04		3.7

				88		200		0.1		0.5		grass		silty		7.0E+04		4.1

				89		200		0.1		0.5		grass		sandy		2.5E+04		1.5

				90		200		0.1		0.8		grass		clayey		6.1E+04		3.6

				91		200		0.1		0.8		grass		silty		6.8E+04		4.0

				92		200		0.1		0.8		grass		sandy		2.4E+04		1.4

				93		200		0.2		0		grass		clayey		7.6E+04		4.1

				94		200		0.2		0		grass		silty		1.1E+05		5.9

				95		200		0.2		0		grass		sandy		7.6E+04		3.9

				96		200		0.2		0.05		grass		clayey		6.9E+04		4.1

				97		200		0.2		0.05		grass		silty		1.0E+05		5.9

				98		200		0.2		0.05		grass		sandy		6.6E+04		3.9

				99		200		0.2		0.1		grass		clayey		6.9E+04		4.1

				100		200		0.2		0.1		grass		silty		1.0E+05		5.9

				101		200		0.2		0.1		grass		sandy		6.6E+04		3.9

				102		200		0.2		0.2		grass		clayey		6.8E+04		4.0

				103		200		0.2		0.2		grass		silty		9.9E+04		5.8

				104		200		0.2		0.2		grass		sandy		6.5E+04		3.8

				105		200		0.2		0.5		grass		clayey		6.7E+04		3.9

				106		200		0.2		0.5		grass		silty		9.7E+04		5.7

				107		200		0.2		0.5		grass		sandy		6.3E+04		3.7

				108		200		0.2		0.8		grass		clayey		6.5E+04		3.8

				109		200		0.2		0.8		grass		silty		9.5E+04		5.6

				110		200		0.2		0.8		grass		sandy		6.0E+04		3.5

				111		500		0.05		0		grass		clayey		6.2E+04		2.9

				112		500		0.05		0		grass		silty		6.9E+04		2.7

				113		500		0.05		0		grass		sandy		2.4E+04		0.6

				114		500		0.05		0.05		grass		clayey		4.9E+04		2.9

				115		500		0.05		0.05		grass		silty		4.5E+04		2.7

				116		500		0.05		0.05		grass		sandy		9.6E+03		0.6

				117		500		0.05		0.1		grass		clayey		4.9E+04		2.9

				118		500		0.05		0.1		grass		silty		4.5E+04		2.7

				119		500		0.05		0.1		grass		sandy		9.4E+03		0.6

				120		500		0.05		0.2		grass		clayey		5.1E+04		3.0

				121		500		0.05		0.2		grass		silty		4.5E+04		2.6

				122		500		0.05		0.2		grass		sandy		9.3E+03		0.5

				123		500		0.05		0.5		grass		clayey		5.0E+04		2.9

				124		500		0.05		0.5		grass		silty		4.4E+04		2.6

				125		500		0.05		0.5		grass		sandy		8.9E+03		0.5

				126		500		0.05		0.8		grass		clayey		4.8E+04		2.9

				127		500		0.05		0.8		grass		silty		4.3E+04		2.5

				128		500		0.05		0.8		grass		sandy		8.5E+03		0.5

				129		500		0.1		0		grass		clayey		7.4E+04		3.8

				130		500		0.1		0		grass		silty		1.0E+05		4.6

				131		500		0.1		0		grass		sandy		6.1E+04		1.9

				132		500		0.1		0.05		grass		clayey		6.5E+04		3.8

				133		500		0.1		0.05		grass		silty		7.8E+04		4.6

				134		500		0.1		0.05		grass		sandy		3.2E+04		1.9

				135		500		0.1		0.1		grass		clayey		6.5E+04		3.8

				136		500		0.1		0.1		grass		silty		7.8E+04		4.6

				137		500		0.1		0.1		grass		sandy		3.2E+04		1.9

				138		500		0.1		0.2		grass		clayey		6.5E+04		3.8

				139		500		0.1		0.2		grass		silty		7.7E+04		4.5

				140		500		0.1		0.2		grass		sandy		3.1E+04		1.8

				141		500		0.1		0.5		grass		clayey		6.3E+04		3.7

				142		500		0.1		0.5		grass		silty		7.5E+04		4.4

				143		500		0.1		0.5		grass		sandy		3.0E+04		1.8

				144		500		0.1		0.8		grass		clayey		6.1E+04		3.6

				145		500		0.1		0.8		grass		silty		7.3E+04		4.3

				146		500		0.1		0.8		grass		sandy		2.9E+04		1.7

				147		500		0.2		0		grass		clayey		7.6E+04		4.1

				148		500		0.2		0		grass		silty		1.1E+05		6.0

				149		500		0.2		0		grass		sandy		7.4E+04		3.7

				150		500		0.2		0.05		grass		clayey		6.9E+04		4.1

				151		500		0.2		0.05		grass		silty		1.0E+05		6.0

				152		500		0.2		0.05		grass		sandy		6.3E+04		3.7

				153		500		0.2		0.1		grass		clayey		6.9E+04		4.0

				154		500		0.2		0.1		grass		silty		1.0E+05		5.9

				155		500		0.2		0.1		grass		sandy		6.2E+04		3.7

				156		500		0.2		0.2		grass		clayey		6.8E+04		4.0

				157		500		0.2		0.2		grass		silty		1.0E+05		5.9

				158		500		0.2		0.2		grass		sandy		6.2E+04		3.6

				159		500		0.2		0.5		grass		clayey		6.7E+04		3.9

				160		500		0.2		0.5		grass		silty		9.8E+04		5.8

				161		500		0.2		0.5		grass		sandy		6.0E+04		3.5

				162		500		0.2		0.8		grass		clayey		6.5E+04		3.8

				163		500		0.2		0.8		grass		silty		9.6E+04		5.6

				164		500		0.2		0.8		grass		sandy		5.7E+04		3.3

				165		100		0.05		0		shrubs		clayey		6.0E+04		1.5

				166		100		0.05		0		shrubs		silty		5.7E+04		1.3

				167		100		0.05		0		shrubs		sandy		1.4E+04		0.1

				168		100		0.05		0.05		shrubs		clayey		2.6E+04		1.5

				169		100		0.05		0.05		shrubs		silty		2.2E+04		1.3

				170		100		0.05		0.05		shrubs		sandy		1.8E+03		0.1

				171		100		0.05		0.1		shrubs		clayey		2.7E+04		1.6

				172		100		0.05		0.1		shrubs		silty		2.1E+04		1.3

				173		100		0.05		0.1		shrubs		sandy		1.7E+03		0.1

				174		100		0.05		0.2		shrubs		clayey		2.6E+04		1.5

				175		100		0.05		0.2		shrubs		silty		2.1E+04		1.2

				176		100		0.05		0.2		shrubs		sandy		1.7E+03		0.1

				177		100		0.05		0.5		shrubs		clayey		2.5E+04		1.5

				178		100		0.05		0.5		shrubs		silty		2.0E+04		1.2

				179		100		0.05		0.5		shrubs		sandy		1.6E+03		0.1

				180		100		0.05		0.8		shrubs		clayey		2.4E+04		1.4

				181		100		0.05		0.8		shrubs		silty		1.9E+04		1.1

				182		100		0.05		0.8		shrubs		sandy		1.5E+03		0.1

				183		100		0.1		0		shrubs		clayey		7.3E+04		3.0

				184		100		0.1		0		shrubs		silty		9.5E+04		2.6

				185		100		0.1		0		shrubs		sandy		4.4E+04		0.5

				186		100		0.1		0.05		shrubs		clayey		5.0E+04		3.0

				187		100		0.1		0.05		shrubs		silty		4.3E+04		2.5

				188		100		0.1		0.05		shrubs		sandy		7.7E+03		0.5

				189		100		0.1		0.1		shrubs		clayey		5.0E+04		2.9

				190		100		0.1		0.1		shrubs		silty		4.3E+04		2.5

				191		100		0.1		0.1		shrubs		sandy		7.7E+03		0.5

				192		100		0.1		0.2		shrubs		clayey		4.9E+04		2.9

				193		100		0.1		0.2		shrubs		silty		4.2E+04		2.5

				194		100		0.1		0.2		shrubs		sandy		7.5E+03		0.4

				195		100		0.1		0.5		shrubs		clayey		4.7E+04		2.8

				196		100		0.1		0.5		shrubs		silty		4.1E+04		2.4

				197		100		0.1		0.5		shrubs		sandy		7.0E+03		0.4

				198		100		0.1		0.8		shrubs		clayey		4.5E+04		2.7

				199		100		0.1		0.8		shrubs		silty		3.9E+04		2.3

				200		100		0.1		0.8		shrubs		sandy		6.6E+03		0.4

				201		100		0.2		0		shrubs		clayey		7.6E+04		3.8

				202		100		0.2		0		shrubs		silty		1.1E+05		4.4

				203		100		0.2		0		shrubs		sandy		7.7E+04		1.5

				204		100		0.2		0.05		shrubs		clayey		6.4E+04		3.8

				205		100		0.2		0.05		shrubs		silty		7.4E+04		4.3

				206		100		0.2		0.05		shrubs		sandy		2.5E+04		1.5

				207		100		0.2		0.1		shrubs		clayey		6.4E+04		3.8

				208		100		0.2		0.1		shrubs		silty		7.3E+04		4.3

				209		100		0.2		0.1		shrubs		sandy		2.5E+04		1.5

				210		100		0.2		0.2		shrubs		clayey		6.3E+04		3.7

				211		100		0.2		0.2		shrubs		silty		7.2E+04		4.2

				212		100		0.2		0.2		shrubs		sandy		2.5E+04		1.5

				213		100		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				214		100		0.2		0.5		shrubs		silty		6.9E+04		4.1

				215		100		0.2		0.5		shrubs		sandy		2.3E+04		1.4

				216		100		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				217		100		0.2		0.8		shrubs		silty		6.7E+04		3.9

				218		100		0.2		0.8		shrubs		sandy		2.1E+04		1.3

				219		200		0.05		0		shrubs		clayey		6.1E+04		1.7

				220		200		0.05		0		shrubs		silty		6.3E+04		1.4

				221		200		0.05		0		shrubs		sandy		1.9E+04		0.1

				222		200		0.05		0.05		shrubs		clayey		2.8E+04		1.7

				223		200		0.05		0.05		shrubs		silty		2.4E+04		1.4

				224		200		0.05		0.05		shrubs		sandy		2.2E+03		0.1

				225		200		0.05		0.1		shrubs		clayey		3.0E+04		1.7

				226		200		0.05		0.1		shrubs		silty		2.4E+04		1.4

				227		200		0.05		0.1		shrubs		sandy		2.1E+03		0.1

				228		200		0.05		0.2		shrubs		clayey		2.9E+04		1.7

				229		200		0.05		0.2		shrubs		silty		2.3E+04		1.4

				230		200		0.05		0.2		shrubs		sandy		2.1E+03		0.1

				231		200		0.05		0.5		shrubs		clayey		2.8E+04		1.6

				232		200		0.05		0.5		shrubs		silty		2.2E+04		1.3

				233		200		0.05		0.5		shrubs		sandy		1.9E+03		0.1

				234		200		0.05		0.8		shrubs		clayey		2.6E+04		1.6

				235		200		0.05		0.8		shrubs		silty		2.1E+04		1.3

				236		200		0.05		0.8		shrubs		sandy		1.8E+03		0.1

				237		200		0.1		0		shrubs		clayey		7.4E+04		3.1

				238		200		0.1		0		shrubs		silty		1.0E+05		2.8

				239		200		0.1		0		shrubs		sandy		5.4E+04		0.5

				240		200		0.1		0.05		shrubs		clayey		5.3E+04		3.1

				241		200		0.1		0.05		shrubs		silty		4.7E+04		2.7

				242		200		0.1		0.05		shrubs		sandy		9.2E+03		0.5

				243		200		0.1		0.1		shrubs		clayey		5.3E+04		3.1

				244		200		0.1		0.1		shrubs		silty		4.6E+04		2.7

				245		200		0.1		0.1		shrubs		sandy		9.1E+03		0.5

				246		200		0.1		0.2		shrubs		clayey		5.2E+04		3.1

				247		200		0.1		0.2		shrubs		silty		4.6E+04		2.7

				248		200		0.1		0.2		shrubs		sandy		8.9E+03		0.5

				249		200		0.1		0.5		shrubs		clayey		5.0E+04		2.9

				250		200		0.1		0.5		shrubs		silty		4.4E+04		2.6

				251		200		0.1		0.5		shrubs		sandy		8.3E+03		0.5

				252		200		0.1		0.8		shrubs		clayey		4.8E+04		2.8

				253		200		0.1		0.8		shrubs		silty		4.2E+04		2.5

				254		200		0.1		0.8		shrubs		sandy		7.9E+03		0.5

				255		200		0.2		0		shrubs		clayey		7.6E+04		3.8

				256		200		0.2		0		shrubs		silty		1.1E+05		4.7

				257		200		0.2		0		shrubs		sandy		7.6E+04		1.8

				258		200		0.2		0.05		shrubs		clayey		6.4E+04		3.8

				259		200		0.2		0.05		shrubs		silty		7.9E+04		4.6

				260		200		0.2		0.05		shrubs		sandy		3.0E+04		1.8

				261		200		0.2		0.1		shrubs		clayey		6.4E+04		3.8

				262		200		0.2		0.1		shrubs		silty		7.9E+04		4.6

				263		200		0.2		0.1		shrubs		sandy		3.0E+04		1.8

				264		200		0.2		0.2		shrubs		clayey		6.3E+04		3.7

				265		200		0.2		0.2		shrubs		silty		7.8E+04		4.6

				266		200		0.2		0.2		shrubs		sandy		2.9E+04		1.7

				267		200		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				268		200		0.2		0.5		shrubs		silty		7.4E+04		4.4

				269		200		0.2		0.5		shrubs		sandy		2.7E+04		1.6

				270		200		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				271		200		0.2		0.8		shrubs		silty		7.2E+04		4.2

				272		200		0.2		0.8		shrubs		sandy		2.5E+04		1.5

				273		500		0.05		0		shrubs		clayey		6.2E+04		1.7

				274		500		0.05		0		shrubs		silty		6.9E+04		1.4

				275		500		0.05		0		shrubs		sandy		2.4E+04		0.1

				276		500		0.05		0.05		shrubs		clayey		3.0E+04		1.7

				277		500		0.05		0.05		shrubs		silty		2.4E+04		1.4

				278		500		0.05		0.05		shrubs		sandy		2.2E+03		0.1

				279		500		0.05		0.1		shrubs		clayey		3.1E+04		1.8

				280		500		0.05		0.1		shrubs		silty		2.4E+04		1.4

				281		500		0.05		0.1		shrubs		sandy		2.1E+03		0.1

				282		500		0.05		0.2		shrubs		clayey		3.0E+04		1.8

				283		500		0.05		0.2		shrubs		silty		2.4E+04		1.4

				284		500		0.05		0.2		shrubs		sandy		2.1E+03		0.1

				285		500		0.05		0.5		shrubs		clayey		2.9E+04		1.7

				286		500		0.05		0.5		shrubs		silty		2.3E+04		1.3

				287		500		0.05		0.5		shrubs		sandy		2.0E+03		0.1

				288		500		0.05		0.8		shrubs		clayey		2.7E+04		1.6

				289		500		0.05		0.8		shrubs		silty		2.2E+04		1.3

				290		500		0.05		0.8		shrubs		sandy		1.9E+03		0.1

				291		500		0.1		0		shrubs		clayey		7.4E+04		3.2

				292		500		0.1		0		shrubs		silty		1.0E+05		2.9

				293		500		0.1		0		shrubs		sandy		6.1E+04		0.5

				294		500		0.1		0.05		shrubs		clayey		5.4E+04		3.2

				295		500		0.1		0.05		shrubs		silty		4.8E+04		2.8

				296		500		0.1		0.05		shrubs		sandy		9.2E+03		0.5

				297		500		0.1		0.1		shrubs		clayey		5.4E+04		3.2

				298		500		0.1		0.1		shrubs		silty		4.8E+04		2.8

				299		500		0.1		0.1		shrubs		sandy		9.0E+03		0.5

				300		500		0.1		0.2		shrubs		clayey		5.3E+04		3.1

				301		500		0.1		0.2		shrubs		silty		4.7E+04		2.8

				302		500		0.1		0.2		shrubs		sandy		8.9E+03		0.5

				303		500		0.1		0.5		shrubs		clayey		5.1E+04		3.0

				304		500		0.1		0.5		shrubs		silty		4.5E+04		2.7

				305		500		0.1		0.5		shrubs		sandy		8.4E+03		0.5

				306		500		0.1		0.8		shrubs		clayey		4.9E+04		2.9

				307		500		0.1		0.8		shrubs		silty		4.3E+04		2.6

				308		500		0.1		0.8		shrubs		sandy		7.9E+03		0.5

				309		500		0.2		0		shrubs		clayey		7.6E+04		3.8

				310		500		0.2		0		shrubs		silty		1.1E+05		4.9

				311		500		0.2		0		shrubs		sandy		7.4E+04		1.8

				312		500		0.2		0.05		shrubs		clayey		6.5E+04		3.8

				313		500		0.2		0.05		shrubs		silty		8.2E+04		4.8

				314		500		0.2		0.05		shrubs		sandy		3.1E+04		1.8

				315		500		0.2		0.1		shrubs		clayey		6.5E+04		3.8

				316		500		0.2		0.1		shrubs		silty		8.1E+04		4.8

				317		500		0.2		0.1		shrubs		sandy		3.1E+04		1.8

				318		500		0.2		0.2		shrubs		clayey		6.4E+04		3.7

				319		500		0.2		0.2		shrubs		silty		8.0E+04		4.7

				320		500		0.2		0.2		shrubs		sandy		3.0E+04		1.8

				321		500		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				322		500		0.2		0.5		shrubs		silty		7.7E+04		4.5

				323		500		0.2		0.5		shrubs		sandy		2.8E+04		1.6

				324		500		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				325		500		0.2		0.8		shrubs		silty		7.4E+04		4.3

				326		500		0.2		0.8		shrubs		sandy		2.6E+04		1.5
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		Calculation of plant transferfunctions from fading-out experiment

																																																				select plant species

																																																				-----------------------												a																b

																																																										Cd		Cu		Ni		Pb		Zn		C1		C2				Cd		Cu		Ni		Pn		Zn		C1		C2

																																																				Žolių mišinys						0.00		1.73		-5.12		1.77		9.64		2.42		0.00				0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

																																																				Plant species 2						0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Plant species 1																																																		Plant species 3																		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		name plant species				Žolių mišinys

		Soil properties

		organic matter content (%)				40

		clay content (%)				10

		pH				5

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		manganese		copper		nickel		lead		chromium		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1		2751.5		46.5		4.65		56		79.5		176																																						0.0E+00		1.4E+00		9.0E+02		2.8E+00		4.9E+04		2.8E+00		0.0E+00				3.2		1.8		0.0		1.9		1.4		2.4		0.0				0.00		0.16		2.95		0.45		4.69		0.45		0.00				0.00		0.16		2.95		0.45		4.69		0.45		0.00

		2		2799.5		47.2		4.5		59		76		168																																						0.0E+00		1.5E+00		8.5E+02		3.1E+00		5.0E+04		3.1E+00		0.0E+00				3.2		1.8		-0.0		1.9		1.4		2.4		0.0				0.00		0.17		2.93		0.50		4.70		0.49		0.00				0.00		0.17		2.93		0.50		4.70		0.49		0.00

		3		2715.6		48.3		4.652		56		81.6		181																																						0.0E+00		1.5E+00		9.0E+02		2.8E+00		4.8E+04		2.8E+00		0.0E+00				3.2		1.8		0.0		1.9		1.4		2.2		0.0				0.00		0.18		2.96		0.45		4.69		0.45		0.00				0.00		0.18		2.96		0.45		4.69		0.45		0.00

		4		2731.6		44.2		4.721		54		78.6		176																																						0.0E+00		1.3E+00		9.3E+02		2.6E+00		4.9E+04		2.6E+00		0.0E+00				3.2		1.8		0.1		1.9		1.4		2.4		0.0				0.00		0.13		2.97		0.42		4.69		0.41		0.00				0.00		0.13		2.97		0.42		4.69		0.41		0.00

		5		2833.6		45.8		4.49		53		77.4		167																																						0.0E+00		1.4E+00		8.5E+02		2.5E+00		5.1E+04		2.5E+00		0.0E+00				3.2		1.8		-0.0		1.9		1.4		2.4		0.0				0.00		0.15		2.93		0.40		4.71		0.40		0.00				0.00		0.15		2.93		0.40		4.71		0.40		0.00

				plant content (mg/kg dwt.)

		pot #		manganese		copper		nickel		lead		chromium		zinc		comp. 1		comp. 2

		1		1562.5		61.25		1.05		79.38		26.63		242

		2		1446.9		62.3		0.98		82.65		23.6		238

		3		1553.2		63.01		1.1		80.11		27.54		153																																																						transfer function coefficients

		4		1536.7		60.17		1.13		77.91		26.1		240																																																						cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5		1603.5		60.84		0.96		77.56		25.4		232																																																				a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

																																																																		b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

																																																																		R2		0.00		0.94		0.94		0.97		0.52		0.01		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

		b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

		Plant species 2

		name plant species

		Soil properties

		organic matter content (%)				0

		clay content (%)				0

		pH				0

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		3																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		4																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		5																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

				plant content (mg/kg dwt.)

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		1

		2

		3																																																																		transfer function coefficients

		4																																																																		cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5																																																																a		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		b		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		R2		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		0.00		0.00		0.00		0		0		0

		b		0.00		0.00		0.00		0.00		0		0		0

		Plant species 3

		Plant species

		Soil properties

		organic matter content (%)				0

		clay content (%)				0

		pH				0

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		3																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		4																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		5																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

				plant content (mg/kg dwt.)

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		1

		2

		3																																																																		transfer function coefficients

		4																																																																		cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5																																																																a		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		b		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		R2		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		0.00		0.00		0.00		0		0		0

		b		0.00		0.00		0.00		0.00		0		0		0
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		Back to the contents:

		Legend				=		fill in cell

						=		table

				123		=		red numbers are scores per aspect

		Description of the aspects

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use/

		and air emissions

		E7 surface water

		emissions

		E8 waste formation

		E9 space use

																																														Surface

																																														Current situation		Alt.

																																												Som:		1500		400

																																												Per jaar:		50.0		13.3

																																		Loads [mg.m3/kg]										Score Milieuverdienste:				36.7

																										Year		c [mg/kg]		s [mg/kg]		V [m3]		Current situation		Alternative

																										0		10.0		5.0		10		50		50.0

																										1		9.8		5.0		10.5		50		50.4

																										2		9.7		5.0		10.5		50		48.8

																										3		9.5		5.0		10.5		50		46.7

																										4		9.2		5.0		10		50		42.0

																										5		8.9		5.0		9.5		50		37.1

																										6		8.6		5.0		9.5		50		33.7																Loads

																										7		8.2		5.0		9.5		50		29.9								Year		c		s		V		Zero alt.		Alt.

																										8		7.7		5.0		9.5		50		25.7								0		10.0		5.0		10		50		50

																										9		7.2		5.0		9.5		50		20.9								5		10.0		5.0		10		50		50

																										10		6.7		5.0		9.5		50		15.7								8		10.0		5.0		10		50		50

																										11		6.1		5.0		9.5		50		10.0								8.01		5.0		5.0		10		50		0

																										12		5.4		5.0		9.5		50		3.8								15		5.0		5.0		10		50		0

																										13		4.7		5.0		9.5		50		0.0								20		5.0		5.0		10		50		0

																										14		4.7		5.0		9.5		50		0.0								25		5.0		5.0		10		50		0

																										15		4.7		5.0		9.5		50		0.0								30		5.0		5.0		10		50		0

																										16		4.7		5.0		9.5		50		0.0

																										17		4.7		5.0		9.5		50		0.0

																										18		4.7		5.0		9.5		50		0.0

																										19		4.7		5.0		9.5		50		0.0

																										20		4.7		5.0		9.5		50		0.0

																										21		4.7		5.0		9.5		50		0.0

																										22		4.7		5.0		9.5		50		0.0

																										23		4.7		5.0		9.5		50		0.0

																										24		4.7		5.0		9.5		50		0.0

																										25		4.7		5.0		9.5		50		0.0

																										26		4.7		5.0		9.5		50		0.0

																										27		4.7		5.0		9.5		50		0.0

																										28		4.7		5.0		9.5		50		0.0

																										29		4.7		5.0		9.5		50		0.0

																																Sum:		1500		415

																																Per year:		50.0		13.8

																																Score Environmental merit:				36.2



Top

Top

back to Notepad (extended)

log C

log Qplant

Zinc

0

0

0

0

0

0

0

0

0

0

&A

Page &P

Contents
1

The load of all pollutants that are removed is calculated. Only concentrations above the threshold value (s value) are taken into account. The score is maximum if all loads are removed within one year. Scores of different pollutants are normalised using the t value, which is the average of the s value and the intervention value.

The load of all pollutants that are removed is calculated. Only concentrations above the threshold value (s value) are taken into account. The score is maximum if all loads are removed within one year. Scores of different pollutants are normalised using the t value, which is the average of the s value and the intervention value.

The net removal of soil, irrespective of the remaining pollution in that soil.

The net removal of groundwater irrespective of the remaining pollution in that groundwater.

Energy use for all activities for the remediation. Diesel and electricity use are distinguished. It is automatically calculated what the corresponding annual inhabitant equivalents (average emissions per inhabitant in the Netherlands) are for energy use and air emissions. Evaporation of pollutants is not taken into account.

Surface water emissions, normalised by the threshold value from the Dutch evaluatienota water.

Waste quantity in m3, including waste soil, waste resulting from clean-up processes, active carbon and water purification sludge.

Amount of spce occupied by the remediation activities during the different phases of the operation. This means: space that cannot be used for any other activities.

The load calculations are carried out as follows: 
1. The load (concentration times volume in m3) in the current situation* (hence before the remediation starts) is calculated for all relevant pollutants. Lower concentrations than the s value are neglected. Below, an example is given (the red line in the graph). Worksheet Current situation ('Current')
2. Draw a graph of the expected load (concentration times volume in m3) as function of time for the alternative investigated. The worksheet Notepad ('Klad') can assist in this. Also here a correction takes place for the s values (blue line). Worksheet Notepad
3. Calculate the surface under the graph line for the alternative. The value (415; cell C4 in 'Notepad') is filled in in the worksheet of the alternative. Worksheet Notepad
4. The difference between the load in the current situation and the 30 year average for the alternative (green surface S in the graph)  is calculated and devided by the t value, in this case (50.0-13.8) / t. Worksheet I, II, III, enz.
5. This procedure must be carried out for all relevant pollutants.
Note. At the right of this text box, a simplified procedure is given.

* The current situation is NOT the same as 'doing nothing', i.e. in the currentb situation the volume stays constant and natural attenuation does not occur.

A simplified calculation is as follows: 
The calculation shown at the left is reletively complicated and requires detailed information on the nature of the pollution and its spreading. For simple casus an alternative calculation is possible, that often gives good estimations for environmental merit. The following assumptions are made:
1. The polluted volume is constant in time.
2. There is no natural attenuation.
3. The remediation takes place in distinct phases (see graph below).
Then, the score in the current situation is:
        {(c0-s) x V} / t      
And for the alternative investigated:
        {[(c0-s) x V x T1] + [(cf-s) x V x T2]} / (30  x  t)
Environmental merit is the difference between these two. In the example below the following values were taken: T1=8 year, T2=22 year (30-8), c0=10 en cf=5. Hence, the score is (1500-400)/(30 x t)= 36.7 / t. If needed, more phase can be distinguished.
This procedure must be followed for all pollutants.
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						Mn		1		2		3		4		5		6		7		8		9		10

						Zoles misinys		1562		1112		680		363		75		48		9		1		0.5		0

						Dirvozemis		2751		1822		1025		642		120		70		20		0		0		0

						Dirvozemis po augalais		3085		2135		1852		1620		1021		541		112		24		11		5

						Ni		1		2		3		4		5		6		7		8		9		10

						Zoles misinys		19.75		14.36		10.52		6.39		3.26		1.26		0.39		0.11		0		0

						Dirvozemis		4.65		2.22		1.13		0.8		0.1		0		0		0		0		0

						Dirvozemis po augalais		12.8		9.99		6.85		4.36		2.64		1.18		0.69		0.23		0.1		0

				Pb				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		79.38		66.58		49.3		37.32		19.65		12.1		4.3		1		0.3		0

						Dirvozemis		56		48		31		25		18		14		6		2		0.6		0

						Dirvozemis po augalais		25.85		21.69		17.25		14.32		11.21		6.35		2.35		0.88		0.1		0

				Chr				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		26.63		22.3		20		16		11.2		8.1		3.5		1.9		1.1		0.8

						Dirvozemis		79.5		64.9		48.2		33.5		21.3		16.2		7.1		4.1		1.6		0.5

						Dirvozemis po augalais		7.8		5.6		4.2		3.1		1.8		1.5		1.1		0.6		0.2		0

				Cu				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		61.25		51.3		41.2		29.3		14.2		7.5		6.6		3.2		1.1		0.8

						Dirvozemis		46.5		21		17.3		12.1		9.2		6.9		2.6		1.3		0.7		0.1

						Dirvozemis po augalais		23.75		18.3		13.2		8.45		5.9		4.8		2.3		1.5		0.8		0.1

				Zn				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		242		188		121		76		46		11.3		4.3		2.3		1.1		0.1

						Dirvozemis		176		155		122		81		53		14		8		1		1		0

						Dirvozemis po augalais		155		135.2		112.6		70.3		51.3		11.2		6.2		3.2		0.6		0.1



Deze waarde is alleen ingevoerd om een mooi plaatje te kunnen maken.
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Interpretation of the graphs: 
The graph above shows a typical output for the comparison of remediation alternativesin environmental merit. The interpretation is as follows:
The green dotted line shows the maximum score that can be reached in environmental merit, i.e. all loads (above the s value) are immediately removed, without incurring any environmental costs, such as energy use or groundwater depletion. Of course, this utopic value can never be reached.
The red dotted lineis the calculation for a hypothetical reference alternative, called multifunctional. In this - conservative - alternative, all polluted soil is cleaned by extraction and the groundwater is flushed 50 times the polluted volume. Details are shown in worksheet 'Ref'.
The zero valueis the reference: in environmental merit, it is the current situation. If an alternative scores zero, the negative aspects equal the positive, or there is no difference compared to the current situation.
The graph Contribution each aspect shows the scores per aspect: the positive ones ar above the x axis, and the negatives below. For comparison, also the maximum scores that can be reached and the multifunctional (MF) reference are shown in the graph.
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						Koncentracija žolinės augalijos mišinyje, mg/kg

						Koncentracija dirvožemyje bėgant metams, mg/kg

						Koncentracija dirvožemyje valant su žoline augalija, mg/kg

				Mn				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		1562		412.65		36.15		14.3		2.1		0.7		0.3		0.1		0.1		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		2751		310		50.2		11.32		2.15		0.6		0.12		0.06		0		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		308.5		50.2		11.32		2.15		0.6		0.12		0.06		0		0		0

				Ni				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		3.94		3.56		2.12		1.86		1.12		0.63		0.39		0.11		0		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		4.65		1.67		1.24		0.79		0.48		0.21		0.12		0.04		0.02		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		1.6		1.1		0.8		0.47		0.3		0		0		0		0		0

				Pb				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		26.3		22.05		16.32		7.99		5.15		2.85		1.71		0.93		0.51		0.19

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		56		26.11		15.11		8.39		5.15		2.74		1.83		1.01		0.6		0.21

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		25.85		14.85		8.16		5.11		2.62		1.69		0.97		0.52		0.2		0.11

				Chr				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		26.63		6.52		1.52		0.23		0.08		0.06		0.01		0		0		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		79.5		8.13		1.17		0.1		0.06		0.02		0		0		0		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		7.8		0.952		0.09		0.04		0.01		0		0		0		0		0

				Cu				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		30.38		25.42		20.42		14.52		7.04		3.71		3.28		1.61		0.54		0.37

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		46.5		26.6		17.6		12.1		9.2		6.9		2.6		1.3		0.7		0.1

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		23.75		17.3		13.2		8.45		5.9		4.8		2.3		1.5		0.8		0.1

				Zn				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		104		55.32		24.21		12.03		6.52		3.2		1.13		0.41		0.11		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		176		94.6		55.21		23.9		11.85		6.03		3.05		1.1		0.3		0.1

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		95.7		56.3		23.5		11.95		6.12		3.11		1.19		0.32		0.09		0
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				MF-reference		[Verwachte eindsituatie]

				0

				Alternatives menu:

				Input screens

				E1 soil quality

				E2 groundwater quality

				E3 soil loss

				E4 groundwater loss

				E5/6 energy use and emissions

				E7 surface water emissions

				E8 waste formation

				E9 space use

				Output screen

				Effects table

				MF-reference

				E1 soil quality

				target value [mg/kg]		target value [mg/kg]		MTR [mg/kg]		Vracht [mg.m3.jr/kg]		lut. [%]		OS' [%]		QIsoil [m3]						s		i		t'

				zinc		72.5		372.8571428571		0		5		5		0						72.5		372.8571428571		222.6785714286

				nickel		15		90		0		5		5		0						15		90		52.5

				cupper		21		110.8333333333		0		5		5		0						21		110.8333333333		65.9166666667

				chromium		60		228		0		5		5		0						60		228		144

				lead		60		374.1176470588		0		5		5		0						60		374.1176470588		217.0588235294

				Manganese		60		228		0		5		5		0						60		228		144

				0		0		0		0		5		5		0						0		0		0

				0		0		0		0		5		5		0						0		0		0

				0		0		0		0						0						0		0		0

				0		0		0		0						0						0		0		0

				0		0		0		0						0						0		0		0

				Total:												0

				E1 soil quality		11224.809285226

				MF-reference

				E2 groundwater quality

				target value [ug/l]		target value [ug/l]		MTR [ug/l]		Vracht [ug.l.jr/kg]		QIgroundwater [m3]										t

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

												0

				E2 groundwater quality		0

				MF-reference

				E3 soil loss

				Supplemented soil		0

				Re-used soil		0

				E3 soil loss		0

				MF-reference

				E4 groundwater loss

				Used groundwater [m3]		0

				Re-infiltrated groundwater [m3]		0

				E4 groundwater loss		0

				MF-reference

				E5/6 energy use and emissions

				Remediation actions		Eenheden		Diesel of Gas		Elektriciteit		MJ/eenh.		eenheid		Diesel [MJ]		Elektr. [MJ]

				1 Soil excavated		ton (diesel)		0				35		ton		0

				2 Soil to be transported away from the site		ton (diesel)		0				0.7		per ton.km		0

				Distance transport away		km (diesel)		50

				3 Soil to be transported to the site		ton (diesel)		0				0.7		per ton.km		0

				Distance transport to site		km (diesel)		20

				4 In situ soil remediation		ton (elektr.)						40		ton				0

				5 Extrative soil remediation		ton (elektr.)				0		120		ton				0

				6 Thermal soil remediation		ton (elektr.)						600		ton				0

				7 Other soil remediation		ton (elektr.)								ton				0

				8 Groundwater extraction		m3 (elektr.)						0.05		per m3/m				0

				Pump height		m

				9 Groundwater extraction		m3 (diesel)		0						per m3/m		0

				Pump height		m

				10 Water to be purified		m3 (elektr.)				0		0.4		m3				0

				11 Water to sewer		m3 (elektr.)				0		1.2		m3				0

				12 Natural gas use		m3 (gas)						31.65		m3				0.00E+00

				12 Other diesel		ton						35		ton		0

				13 Other electricity		MJ												0

				Total												0		0

				E5 energy use		0		inw.eq

				E6 air emissions		0		inw.eq

				MF-reference

				E7 surface water emissions

				Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																				0				6		7		9		5		6		326

				Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

				zinc		430		26		0%						0								12		40		26		140		720		430		17				0		0

				nickel		122.5		6.3		0%						0								4.1		6.3		5.2		35		210		122.5		16				0		0

				cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

				chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

				lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

				Manganese		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

				0		0		0		0%						0								0		0		0		0		0		0		1				0		0

				0		0		0		0%						0								0		0		0		0		0		0		1				0		0

				0						0%						0

				0						0%						0

				0						0%						0

				E7 surface water emissions		0

				MF-reference

				E8 waste formation

				Waste soil clean-up [m3]		0

				Waste water purification [m3]

				Other waste [m3]

				E8 waste formation		0

				MF-reference

				E9 space use

						Phase I		Phase II		Phase III		Phase IV		Phase V

				space use in each phase [m2]		1.00E+02

				time occupation of the phase [years]		1

				Space use:		100		0		0		0		0

				E9 space use		-100

				MF-reference

				Effects table		Unit		score

				E1 soil quality		1000 m3		11.2248092852

				E2 groundwater quality		10 000 m3		0

				E3 soil loss		1000 m3		0

				E4 groundwater loss		1000 m3		0

				E5 energy use		inh.eq		0

				E6 air emissions		inh.eq		0

				E7 surface water emissions		1000 m3		0

				E8 waste formation		10 m3		0

				E9 space use		ha.year		-0.01
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Milieuverdienste in RMK

Prest.

Inhoud
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven

Naar boven
1

Naar boven
1

streefwaarde

interventiewaarde

lutum

Organisch stof- of humusgehalte; de waarden zijn automatisch gecorrigeerd want ze moeten tussen de 2% en 30% liggen; bij PAKs tussen 10% en 30%. Het organisch stofgehalte is gebruikt om de i- en de s-waarden te corrigeren.

Score per stof. Een Kubel is een m3 die is verontreinigd met 1 maal de tussenwaarde van de betreffende stof.
500 kubel is dus 500m3 met 1 maal de tusenwaarde of 5 m3 met 100 maal de tussenwaarde.
De waarde wordt door de tijdperiode geddeld (30 jaar) - zodat een gemiddelde resterende vracht per jaar wordt bepaald gedurende die periode.

score per component

streefwaarde

interventiewaarde

grondwatervolume verontreinigd met deze component

Gegeven waarden zijn slechts defaults. Voor specifieke locaties kunnen ze worden vervangen door preciezere kentallen.

Eenheid bedoeld in kolom direct links van deze. Bijvoorbeeld bij 1, is het dieselgebruik 35 MJ/ton afgegraven grond.

Vul in hoeveel ton grond wordt afgegraven.

Vul in hoeveel ton grond moet worden vervoerd

Vervoersafstand in km (enekele reis)

Vul in hoeveel ton grond moet worden aangevoerd.

Vervoersafstand in km, enkele reis.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Energiegebruik in MJ per ton grond.

Vul in hoeveel m3 er moet worden opgepompt.

Vul in hoeveel m3 er moet worden opgepompt.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

Vul in hoeveel m3 water er moet worden gereinigd.

Vul in hoeveel m3 water er naar de rioolwaterzuiveringsinstallatie moet worden afgevoerd.

Vul in hoeveel tonnen diesel nodig is voor andere processen.

Vul hier het elektriciteitsgebruik van andere processen in MJ. 1 kWh komt overeen met 3.6 MJ.

Toelichting

Toelichting

Gemiddeld energiegebruik per inwoner in Nederland in 1997 was ongeveer 200 GJ

Emissies CO2, SO2 en NOx berekend met standaard LCA-omrekenfactoren en gerelateerd aan emissies per capita. Wegen elk even zwaar.

Score per stof. Een Kubel is een m3 die is verontreinigd met 1 maal de tussenwaarde van de betreffende stof.
500 kubel is dus 500m3 met 1 maal de tusenwaarde of 5 m3 met 100 maal de tussenwaarde.
De waarde wordt door de tijdperiode geddeld (30 jaar) - zodat een gemiddelde resterende vracht per jaar wordt bepaald gedurende die periode.

M1
1

M2
4

M3
4

M4

M5/6
6,7

M7

M8

M9

Kladblok
1

Kladblok
1

Vul hier de vracht in maal de tijdsduur dat die vracht zich in de bodem bevindt. Tip: gebruik het kladblok.
N.B. Deze waarde wordt afgetrokken van de waarde bij de huidige situatie. Hoe hoger dus de score, hoe lager de milieuverdienste.

Vul hier de vracht in maal de tijdsduur dat die vracht zich in de bodem bevindt. Tip: gebruik het kladblok.
N.B. Deze waarde wordt afgetrokken van de waarde bij de huidige situatie. Hoe hoger dus de score, hoe lager de milieuverdienste.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

single trip

single trip

If left blank 2m is used as default

If left blank 2m is used as default

rioolwaterzuiveringsinstallatie

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Top

Top

Top
1

Top

Top

Top
1

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.
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Bijdrage aan Milieuverdienste


M1 grondkwaliteit


M2 grondwaterkwaliteit


M3 verlies grond


M4 verlies grondwater
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M6 luchtemissies


M7 opp. wateremissies
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 Variant I  Variant II  Variant III


Milieuverdienste-index


Het theoretisch maximum: Alle 


vrachten worden binnen een 


jaar verwijderd zonder dat daar 


kosten voor het milieu 


tegenover staan.


De nullijn komt overeen met 


de huidige situatie. Een 


positieve score betekent dus 


dat het mileu erop 


vooruitgaat. Een negatieve 


score betekent dat het 


milieu erop achteruitgaat; de 


variant kan echter wel een 


grote risicoreductie 


opleveren.


Dit is de score voor een 


standaard-


multifunctionele variant. 


De grond wordt extractief 


gereinigd en 50 maal het 


grondwater-volume wordt 


opgepompt, gereinigd en 


geloosd op het riool.
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Concentration in a mixture of grassy plants, mg/kg

Concentration in soil in a period of time, mg/kg

Concentration in soil decontaminated with grassy plants, mg/kg

Period, years

Concentration, mg/kg

3.94

4.65

1.6

3.56

1.67

1.1

2.12

1.24

0.8

1.86

0.79

0.47

1.12

0.48

0.3
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0.21

0
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0
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0

0
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0

0

0
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		Environmental merit in REC

		Contents:

		Push the grey buttons to navigate,

		start with the current situation.

		Please, push the 'help' button for additional information.

										Zero alternative

										Alternative I

										Alternative II

										Alternative III

										Alternative IV

										Alternative V

										Alternative VI

										Alternative VII

		[Help screens]						[Input screens]								[Output screens]

		REC version 4.0 / Rural has been developed by:

				Institute for				ALTERRA

				Environmental Studies

		The original version of REC was developed in cooperation with:

		NOBIS		Berenschot Osborne		TAUW				TNO
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0-Alt.

Guidelines

About REC

Contents
(this worksheet)

Current situation

Alt. I

Alt. II

Alt. III

Alt. IV

Alt. V

Alt. VI

Alt. VII

Standard 
Results

Alternative
Results

Uncertainty
Analysis

Help

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Compare 
Results

Liability
Although the contributors have drawn up this workbook with the utmost care, it may contain errors and/or be incomplete. Each use of this workbook and the data contained therein is completely at the user's own risk and the contributors exclude liability for any harm suffered as a result of the use of this workbook and the data contained therein, unless this harm is the result of something done on purpose or of flagrant guilt on the part of those who preparation of this workbook.

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Here an alternative name can be filled in. This name will be used in tables and graphs also.

Here an alternative name can be filled in. This name will be used in tables and graphs also.



Current

		Current situation

		Back to the contents:

		Menu Current situation

		E1 soil quality

		E2 groundwater quality

		E9 space use

		Current situation

		E1 soil quality

		Current situation

		Soil density		1700		kg/m3

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Load [kg]		c [mg/kg]		A      [m2]		d        [m]		lut. [%]		OM [%]		QIsoil [m3]						s		i		t'		cont. nr.		A'		B'		C'		OS'		V

				72.5		372.8571428571		1760		176		1.0E+02		100		5		5		4647.9550922213						140		720		222.6785714286		17		50		3		1.5		5		10000

				15		90		0		4.65		1.0E+02		100		5		5		0						35		210		52.5		16		10		1		0		5		10000

				21		110.8333333333		434		46.5		1.0E+02		100		5		5		3868.5208596713						36		190		65.9166666667		11		15		0.6		0.6		5		10000

				60		228		332		79.5		1.0E+02		100		5		5		1354.1666666667						100		380		144		9		50		2		0		5		10000

				60		374.1176470588		0		56		1.00E+02		100		5		5		0						85		530		217.0588235294		13		50		1		1		5		10000

				60		228		332		79.5		1.00E+02		100		5		5		1354.1666666667						100		380		144		9		50		2		0		5		10000

				0		0		0								5		5		0						0		0		0		1		0		0		0		5		0

				0		0		0								5		5		0						0		0		0		1		0		0		0		5		0

		Type a pollutant:						0												0										0

		Type a pollutant:						0												0										0

		Type a pollutant:						0												0										0

										Total volume location:				10000		m3				11224.809285226

		Current situation

		E2 groundwater quality

		Current situation

		Pollutant		target value [ug/l]		MTR [ug/l]		Load [kg]		c [ug/ l]		V [m3]								QIgroundwater [m3]										t

				0		0		0		0		0								0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

				0		0		0												0										0		1

		Type a pollutant:						0												0										0		1

		Type a pollutant:						0												0										0		1

		Type a pollutant:						0												0										0		1

										Total volume location:		0		m3						0

		Current situation

		E9 Space use

				Current situation

		Surface polluted site [m2]
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E1

E2

E9

Contents
1

Top

Top

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

total amount of contaminants with content above target-value

lutum; only for metals, to correct the target and MTR values.

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the s-values.

s-waarde, ongecorrigeerd voor OS en lutum.

i-waarde, on
gecorrigeerd voor OS en lutum.

tussenwaarden (gemiddelde tussen s en i), gecorrigeerd voor OS en lutum.

rangnummer van de verontreinigingen genoemd in de het werkblad 'normen'. Aan de hand van dit nummer vindt Excel bijbehorende i en s-waarden als een stof wordt gekozen.

stofafhankijke constante bij metalen uit de Leidraad. Wordt, samen met de waarden voor B' en C' gebruikt om i en s-waarden te bepalen aan de hand van OS en lutum.

Het organisch-stofgehalte (humus) moet voor de berekening van i' en s' tussen 2 en 30 liggen (voor PAKs tussen 10 en 30). Excel corrigeert hier voor opgegeven waarden buiten dit bereik.

Maximum Tolerable Concentration or Intervention value in microgram/liter

This is the total volume that is estimated based on the values for A and d given above. It is used for the reference case and to check the erosion values. If necesarry, fill in another value.

contaminant content of soil

depth polluted soil layer

note: the first value is used for calculations in Notepad (extended)

Concentration

Volume polluted groundwater

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

polluted surface area

note: the top value is used for calculations in Notepad (extended)

Top

Amount of space occupied by the polluted site.

total amount of contaminants with content above target-value

total amount of contaminants with content above target-value

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

This is the total volume that is estimated based on the values for A and d given above. It is used for the reference case and to check the erosion values. If necesarry, fill in another value.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

target value (natural background concentration or concentration at negligible risk level)

target value or natural background concentration



0

		Zero alternative		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Zero alternative

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Zero alternative

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Zero alternative

		E3 soil loss

		supplemented soil

		re-used soil

		E3 soil loss		0

		Zero alternative

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Zero alternative

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Zero alternative

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion [kg/ha/yr]				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26		0%						0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3		0%						0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Zero alternative

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Zero alternative

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Zero alternative

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Total amount of contaminants transported to other areas or surface water due to erosion of soil

target value or natural background concentration

lutum

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and intervention values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved pollutants are standardised with the surface water norms.

Info

Info

Notepad (simple)
1

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

Notepad (extended
1

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

Top
1

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

Top
1

Top
1

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

E8

E9

Top

Top

Top
1

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Notepad (simple)
1

Notepad (extended
1

target value (natural background concentration or concentration at negligible risk level)

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Please fill in the load of pollutant j, as far as it is higher than the target value. 
This load is divided by the t-value (target value+ MTR value)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by the t-value to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

t value surface water in microgram/l

t value water sediments in milligram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.



I

		Alternative I		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative I

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative I

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		Total:										0

		E2 groundwater quality		0

		Alternative I

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative I

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative I

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative I

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative I

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative I

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative I

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		1000 m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		10 m3		0

		E9 space use		ha.year		0
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Total amount of contaminants transported to other areas or surface water due to erosion of soil

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

Info

Info

Notepad (simple)
1

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Notepad (extended
1

Top
1

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

Top
1

Top
1

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energy use MJ per ton of soil.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

if no value is entered default value is used (=0.02)

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

E8

E9

Top

Top

Top
1

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Notepad (simple)
1

Notepad (extended
1

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.



II

		Alternative II		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative II

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative II

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative II

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative II

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative II

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative II

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		25720.408805				6		7		9		5		6		326

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				4.5388956715		4.5388956715

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				4.5388956715		4.5388956715

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				4.5388956715		4.5388956715

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				4.5388956715		4.5388956715

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				4.5388956715		4.5388956715

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				4.5388956715		4.5388956715

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative II

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative II

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative II

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



III

		Alternative III		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative III

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative III

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative III

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative III

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative III

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative III

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative III

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative III

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative III

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



IV

		Alternative IV		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative IV

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative IV

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative IV

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative IV

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative IV

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative IV

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative IV

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative IV

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative IV

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



V

		Alternative V		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative V

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative V

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative V

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative V

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative V

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative V

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative V

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative V

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative V

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



VI

		Alternative VI		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative VI

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative VI

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative VI

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative VI

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative VI

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative VI

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative VI

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative VI

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative VI

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



VII

		Alternative VII		[Expected situation after 30 years]

		Back to the contents:

		Alternatives menu:

		Input screens

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use and emissions

		E7 surface water emissions

		E8 waste formation

		E9 space use

		Output screen

		Effects table

		Alternative VII

		E1 soil quality

		Pollutant		target value [mg/kg]		MTR [mg/kg]		Average load [kg]		lut. [%]		OM [%]		QIsoil [m3]		Removed load [kg]						s		i		t'

		zinc		72.5		372.8571428571		1759.5		5		5		4647.9550922213		0						72.5		372.8571428571		222.6785714286

		nickel		15		90		0		5		5		0		0						15		90		52.5

		cupper		21		110.8333333333		433.5		5		5		3868.5208596713		0						21		110.8333333333		65.9166666667

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		lead		60		374.1176470588		0		5		5		0		0						60		374.1176470588		217.0588235294

		chromium		60		228		331.5		5		5		1354.1666666667		0						60		228		144

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0		5		5		0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		0		0		0		0						0		0						0		0		0

		Total:												11224.809285226

		E1 soil quality		0

		Alternative VII

		E2 groundwater quality

		Pollutant		target value [ug/l]		MTR [ug/l]		Additional load from leaching [kg]		Average load [kg]		QIgroundwater [m3]										t

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

		0		0		0		0		0		0										0

												0

		E2 groundwater quality		0

		Alternative VII

		E3 soil loss

		Supplemented soil

		Re-used soil

		E3 soil loss		0

		Alternative VII

		E4 groundwater loss

		Used groundwater [m3]

		Re-infiltrated groundwater [m3]

		E4 groundwater loss		0

		Alternative VII

		E5/6 energy use and emissions

		Remediation actions		Units		Diesel or natural gas		Electricity		MJ/unit.		Unit		Diesel [MJ]		Elektr. [MJ]

		1 Soil excavated		ton (diesel)						35		ton		0

		2 Soil to be transported away from the site		ton (diesel)						0.7		per ton.km		0

		Distance transport away		km (diesel)

		3 Soil to be transported to the site		ton (diesel)						0.7		per ton.km		0

		Distance transport to site		km (diesel)

		4 In situ soil remediation		ton (electr.)						40		ton				0

		5 Extrative soil remediation		ton (electr.)						120		ton				0

		6 Thermal soil remediation		ton (electr.)						600		ton				0

		7 Other soil remediation		ton (electr.)								ton				0

		8 Groundwater extraction		m3 (electr.)						0.05		per m3/m				0

		Pump height		m

		9 Groundwater extraction		m3 (diesel)								per m3/m		0

		Pump height		m

		10 Water to be purified		m3 (electr.)						0.4		m3				0

		11 Water to sewer		m3 (electr.)						1.2		m3				0

		12 Natural gas use		m3 (gas)						31.65		m3				0

		12 Other diesel		ton						35		ton		0

		13 Other electricity		MJ												0

		Total												0		0

		E5 energy use		0		inh.eq

		E6 air emissions		0		inh.eq

		Alternative VII

		E7 surface water emissions

		Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																		0				1		1		1		1		1		1

		Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

		zinc		430		26								0								12		40		26		140		720		430		17				0		0

		nickel		122.5		6.3								0								4.1		6.3		5.2		35		210		122.5		16				0		0

		cupper		113		3.8								0								1.1		3.8		2.45		36		190		113		11				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		lead		0		220								0								5.3		220		112.65		NK		NK		0		13				0		0

		chromium		240		84								0								2.4		84		43.2		100		380		240		9				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0		0		0		0%						0								0		0		0		0		0		0		1				0		0

		0						0%						0

		0						0%						0

		0						0%						0

		E7 surface water emissions		0

		Alternative VII

		E8 waste formation

		Waste soil clean-up [m3]

		Waste water purification [m3]

		Other waste [m3]

		E8 waste formation		0

		Alternative VII

		E9 space use

				Phase I		Phase II		Phase III		Phase IV		Phase V

		space use in each phase [m2]		0.00E+00

		time occupation of the phase [years]		30

		Space use:		0		0		0		0		0

		E9 space use		0

		Alternative VII

		Effects table		Unit		score

		E1 soil quality		1000 m3		0

		E2 groundwater quality		10 000 m3		0

		E3 soil loss		m3		0

		E4 groundwater loss		1000 m3		0

		E5 energy use		inh.eq		0

		E6 air emissions		inh.eq		0

		E7 surface water emissions		1000 m3		0

		E8 waste formation		m3		0

		E9 space use		ha.year		0
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Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

target value or natural background concentration

Maximum Tolerable Concentration or Intervention value; is automatically selected from the 'guidelines' table and is adjusted for OM and lutum contents of the soil.

Enter the average load in the soil during 30 years. Load is total amount of contaminants above target value.

Hint: use the notepad (simple or extended)

Note: For calculation of the soil quality,this value is subtracted from initial load ('current' sheet). Hence, the higher the score, the lower environmental merit.

lutum

organic mater or humus contents; the values are automattically corrected because they must be between 2% and 30% (PAH 10% and 30%). OM is used to correct the  target values.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The load is only mentioned to check the inputs and is not used in the calculations.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

target value (natural background concentration or concentration at negligible risk level)

Intervention value (concentration at maximum tolerable risk level or legal guideline) in microgram/litre

Increase of groundwater contamination due to leaching from contaminated soil

Hint: use the notepad (extended)

The values are copied from the Current Situation. If necesarry the user can change the values (e.g. concentrations decrease because of natural attenuation).  Notepad 
simple can be used for the calculations.

Score for each compound. A cubel is a m3 that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing 1 one times the t value or e.g. 5 m3 containing 100 times the t-value.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Defaults values. For specific locations they can be replaced by more precise values.

Unit in the left column. E.g. at [1] diesel consupmtion is 35 MJ/ton of excavated soil.

Fill in the number of tons excavated.

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be transported

single trip

Transport distance in km (single trip)

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Number of tons to be cleaned up

Energiegebruik in MJ per ton grond.

Fill in the number of m3 to be pumped up.

If left blank 2m is used as default

Fill in the number of m3 to be pumped up.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

If left blank 2m is used as default

Number of m3 to be cleaned up

rioolwaterzuiveringsinstallatie

Number m3 emitted to the sewer.

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Tons of diesel required for other processes.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Electricity use for other processes in MJ. 1 kWh equals 3.6 MJ.

Average energy use per inhabitant. In the Netherlands this was 200GJ in 1997.

Emissions CO2, SO2 and NOx calculated with LCA conversion factors and related to per capita emissions. Weights are assumed equal.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.



Notep. (s)

		Notepad (simple)

				Soil										Groundwater

				Pollutant				2						Pollutant				1

				target-value		0.05		mg/kg						target-value		0		ug/l

				average load		1000		kg						average load		0		kg

				time interval		1		years						time interval		1		years

				Year		Content [mg/kg]		Volume [m3]		Load [kg]		Year		Year		Concentra-tion [ug/l]		Volume [m3]		Load [kg]

				0		308.5		10000		5243.65				0		0		0		0

				1		50.2		10000		852.55				1		0		0		0

				2		11.32		10000		191.59				2		0		0		0

				3		2.15		10000		35.7				3		0		0		0

				4		0.6		10000		9.35				4		0		0		0

				5		0.12		10000		1.19				5		0		0		0

				6		0.06		10000		0.17				6		0		0		0

				7		0		10000		0				7		0		0		0

				8		0		10000		0				8		0		0		0

				9		0		10000		0				9		0		0		0

				10		0		10000		0				10		0		0		0

				11		0		10000		0				11		0		0		0

				12		0		10000		0				12		0		0		0

				13		0		10000		0				13		0		0		0

				14		0		10000		0				14		0		0		0

				15		0		10000		0				15		0		0		0

				16		0		10000		0				16		0		0		0

				17		0		10000		0				17		0		0		0

				18		0		10000		0				18		0		0		0

				19		0		10000		0				19		0		0		0

				20		0		10000		0				20		0		0		0

				21		0		10000		0				21		0		0		0

				22		0		10000		0				22		0		0		0

				23		0		10000		0				23		0		0		0

				24		0		10000		0				24		0		0		0

				25		0		10000		0				25		0		0		0

				26		0		10000		0				26		0		0		0

				27		0		10000		0				27		0		0		0

				28		0		10000		0				28		0		0		0

				29		0		10000		0				29		0		0		0

				30		0		10000		0				30		0		0		0		308.5		50.2		11.32		2.15		0.6		0.12		0.06		0		0		0

				31		do not fill in!		0		0				31		do not fill in!		0		0

				32		do not fill in!		0		0				32		do not fill in!		0		0

				33		do not fill in!		0		0				33		do not fill in!		0		0

				34		do not fill in!		0		0				34		do not fill in!		0		0

				35		do not fill in!		0		0				35		do not fill in!		0		0

				36		do not fill in!		0		0				36		do not fill in!		0		0

				37		do not fill in!		0		0				37		do not fill in!		0		0

				38		do not fill in!		0		0				38		do not fill in!		0		0

				39		do not fill in!		0		0				39		do not fill in!		0		0

				40		do not fill in!		0		0				40		do not fill in!		0		0

				41		do not fill in!		0		0				41		do not fill in!		0		0

				42		do not fill in!		0		0				42		do not fill in!		0		0

				43		do not fill in!		0		0				43		do not fill in!		0		0

				44		do not fill in!		0		0				44		do not fill in!		0		0

				45		do not fill in!		0		0				45		do not fill in!		0		0

				46		do not fill in!		0		0				46		do not fill in!		0		0

				47		do not fill in!		0		0				47		do not fill in!		0		0

				48		do not fill in!		0		0				48		do not fill in!		0		0

				49		do not fill in!		0		0				49		do not fill in!		0		0

				50		do not fill in!		0		0				50		do not fill in!		0		0

				51		do not fill in!		0		0				51		do not fill in!		0		0

				52		do not fill in!		0		0				52		do not fill in!		0		0

				53		do not fill in!		0		0				53		do not fill in!		0		0

				54		do not fill in!		0		0				54		do not fill in!		0		0

				55		do not fill in!		0		0				55		do not fill in!		0		0

				56		do not fill in!		0		0				56		do not fill in!		0		0

				57		do not fill in!		0		0				57		do not fill in!		0		0

				58		do not fill in!		0		0				58		do not fill in!		0		0

				59		do not fill in!		0		0				59		do not fill in!		0		0

				60		do not fill in!		0		0				60		do not fill in!		0		0



Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 
Please note: the lower this value, the higher environmental merit will be.

Contents

Must be between 0.5 and 30 years

Names are retrieved from worksheet 'Current situation'
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Notep. (e)

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Year

Time [year]

Load [kg]
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Comparison

		Notepad (extended)		[for calculation of phytoextraction and leaching]

		Meteo/hydrology

		annual precipitationsurplus (mm/yr)

		fraction surplus released to surface water

		fraction surplus released to groundwater

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

		annual contaminant deposition (mg/m2/yr)

		Properties of contaminated layer																																				Soil properties

		organic matter content (%)

		clay content (%)																																				( ρ  = 2670 / (1 + 0.0128205*OM) )

		pH																																				( θ = 0.28 + 0.111*OM0.35 + 0.000395*clay2 )

		density soil material (kg/m3)				2670

		soil porosity (-)				0.28

		surface area of contamination (m2)

		depth contaminated layer (m)				0.1

		depth groundwater (m)				1

		Plant uptake parameters

		coefficients for pore water-plant transfer functions														4

		(log Qplant = a + b log C)

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

				a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

				b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

		crop yield (kg d.wt/m2/yr)								[set to zero for leaching calculation]

		Soil-pore water equilibrium parameters

		coefficients for soil-pore water transfer functions

		(log Qsoil = n log C + a + b log OM + g log clay + d pH )

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

				n		0.76		0.69		0.56		0.47		0.74

				a		-2.70		-1.15		-2.42		-0.80		-3.26										0

				b		0.51		0.52		0.70		0.53		0.39

				g		0.25		0.16		0.45		0.04		0.35

				d		0.26		0.34		-0.03		0.29		0.45

		Output

												soil (load in [kg])														leaching (load in [kg])

						Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2		Cd		Cu		Ni		Pb		Zn		comp. 1		comp. 2

		total summed load				0		0		0		0		0		0		0		0		0		0		0		0		0		0

		average load				0		0		0		0		0		0		0		0		0		0		0		0		0		0

						soil contents 0.43 N HNO3 (mg/kg d.s.)														pore water concentrations (mg/l)																Calculation tables

		target value				0.8		36		35		85		140						0.4		36		35		85		140		0		0

																																								plant contents (mg/kg dwt)																plant uptake (mg/m2/yr)																leaching (mg/m2/yr)																net contaminant removal (mg/m2/yr)																total load (kg)																total leaching to groundwater (kg)
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								Soil contents												Leaching concentrations



Names are retrieved from worksheet 'Current situation'

Must be between 0.5 and 30 years

Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 
Please note: the lower this value, the higher environmental merit will be.

input of pH for subsequent years is optional;
in case of no input, constant pH is used
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Guidelines
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rooting depth is assumed to be same as depth of contaminated layer
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Erosion
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Graphs
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Module2

		Comparison of the results

		Back to contents:

		Menu comparison:

		Effects table

		Normalised affects table

		Menu compare alternatives:

		Graph compare two alternatives

		Graph compare two alternatives 2

		Effects table		E1 soil quality		E2 groundwater quality		E3 soil loss		E4 groundwater loss		E5 energy use		E6 air emissions		E7 surface water emissions		E8 waste formation		E9 space use

		Unit		1000 G-Cubels		1000 W-Cubels		m3		1000 m3		GJ		Inh. eq.		1000 O-Cubels		m3		m2.year

		Current situation		0		0		0		0		0		0		0		0		0

		Zero alternative		0		0		0		0		0		0		0		0		0

		Alternative I		0		0		0		0		0		0		0		0		0

		Alternative II		0		0		0		0		0		0		0		0		0

		Alternative III		0		0		0		0		0		0		0		0		0

		Alternative IV		0		0		0		0		0		0		0		0		0

		Alternative V		0		0		0		0		0		0		0		0		0

		Alternative VI		0		0		0		0		0		0		0		0		0

		Alternative VII		0		0		0		0		0		0		0		0		0

		MF-reference		11.2248092852		0		0		0		0		0		0		0		-0.01

		Theoretical maximum		11.2248092852		0		0		0		0		0		0		0		0

		Normalised affects table		E1 soil quality		E2 groundwater quality		E3 soil loss		E4 groundwater loss		E5 energy use		E6 air emissions		E7 surface water emissions		E8 waste formation		E9 space use

		Current situation		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Zero alternative		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative I		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative II		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative III		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative IV		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative V		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative VI		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Alternative VII		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		MF-reference		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Theoretical maximum		1.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Menu compare alternatives:

		Choose an alternative with which you want		Choose the alternative you want to

		to compare another alternative		assess

																								3		4

		Graph compare two alternatives

																										A1		A2		A4		A5		A6		A7		A8		A9		A10

		Graph compare two alternatives 2

		1		2		3		4		5		6		7		8		9		10

		Alternative I		0		0		0		0		0		0		0		0		0

		Alternative II		0		0		0		0		0		0		0		0		0

		difference		0		0		0		0		0		0		0		0		0



Tables

Input

Output

Plant transfer functions

Top

Contents

surplus = precipitation minus evapotranspiration

Note: precipitation surplus is larger for unvegetated areas than for vegetated areas

coefficients can be calculated form preliminary fading-out experiment;

Hint: use plant transfer functions worksheet;

in case no data are entered, data calculated in plant transfer worksheet are used

ref:  [Römkens, P.F.A.M., J.E. Groenenberg, J. Bril and W. de Vries, 2003. Derivation of partition relationships to calculate Cd, Cu, Pb, Ni and Zn solubility and activity in soil solutions: an overview of experimental results. Alterra report no.305,Wageningen, Netherlands]

for organic compounds: n, b = 1; g, d, e = 0; a = log Kom

Copy this value to the relevant alternative worksheet (tip: use copy/paste special -values). 

Please note: the lower this value, the higher environmental merit will be.

( ρ  = 2670 / (1 + 0.0128205*OM) )

( θ = 0.28 + 0.111*OM^0.35 + 0.000395*clay^2 )
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		Results with default weights

		Back to the contents:

		Menu Results:

		Weights set

		Table effects

		Table weighted effects (default)

		Graph weighted effects (default)

		Graph contribution each effect

		Aspect		Reference		Unit				Weight

		E1 soil quality		500		1000 m3				0.11

		E2 groundwater quality		2000		10 000 m3				0.11

		E3 soil loss		-460		1000 m3				0.11

		E4 groundwater loss		-1600		1000 m3				0.11

		E5 energy use		-100		inh.eq				0.11

		E6 air emissions		-200		inh.eq				0.11

		E7 surface water emissions		-440		1000 m3				0.11

		E8 waste formation		-3000		10 m3				0.11

		E9 space use		-3000		ha.year				0.11

		Table effects		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		11.2248092852		11.2248092852

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.01		0

		Table weighted effects (default)		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		0.0024944021		0.0024944021

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.0000003704		0

		M-index		0		0		0		0		0		0		0		0

		Theoretical maximum		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021

		Multifuctional ref		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317

		Graph weighted effects (default)

		Graph contribution each effect

				*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		1		1
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How to interprete this graph?

The references are used to normalise the scores. They are directly related to the weights.
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		Results with alternative weights

		Back to the contents:

		Menu Results:

		Weights set

		Table effects

		Table weighted effects (alternative)

		Graph weighted effects (alternative)

		Graph contribution each effect

		Aspect		Reference		Unit				Weight		Alt. weight		Default weight

		E1 soil quality		500		1000 m3				0.11		1		0.11

		E2 groundwater quality		2000		10 000 m3				0.11		1		0.11

		E3 soil loss		-460		1000 m3				0.11		1		0.11

		E4 groundwater loss		-1600		1000 m3				0.11		1		0.11

		E5 energy use		-100		inh.eq				0.11		1		0.11

		E6 air emissions		-200		inh.eq				0.11		1		0.11

		E7 surface water emissions		-440		1000 m3				0.11		1		0.11

		E8 waste formation		-3000		10 m3				0.11		1		0.11

		E9 space use		-3000		ha.year				0.11		1		0.11

		Table effects		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		11.2248092852		11.2248092852

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.01		0

		Table weighted effects (alternative)		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		MF-reference		Theoretical maximum

		E1 soil quality		0		0		0		0		0		0		0		0		0.0024944021		0.0024944021

		E2 groundwater quality		0		0		0		0		0		0		0		0		0		0

		E3 soil loss		0		0		0		0		0		0		0		0		0		0

		E4 groundwater loss		0		0		0		0		0		0		0		0		0		0

		E5 energy use		0		0		0		0		0		0		0		0		0		0

		E6 air emissions		0		0		0		0		0		0		0		0		0		0

		E7 surface water emissions		0		0		0		0		0		0		0		0		0		0

		E8 waste formation		0		0		0		0		0		0		0		0		0		0

		E9 space use		0		0		0		0		0		0		0		0		-0.0000003704		0

		M-index		0		0		0		0		0		0		0		0

		Theoretical maximum		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021		0.0024944021

		Multifuctional ref		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317		0.0024940317

		Graph weighted effects (alternative)

		Graph contribution each effect

				*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*		*&Hide&*
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		Uncertainty analysis

		Back to the contents:

		Menu uncertainty analysis:

		Uncertainty in scores

		Graph uncertainty in scores

		Uncertainty in weights

																				Marge																		Marges

		Uncertainty in scores		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative				Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		E1 soil quality		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0.0002494402				110%		110%		110%		110%		110%		110%		110%		110%

		E2 groundwater quality		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E3 soil loss		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E4 groundwater loss		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E5 energy use		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E6 air emissions		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E7 surface water emissions		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E8 waste formation		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		0				110%		110%		110%		110%		110%		110%		110%		110%

		E9 space use		10%		10%		10%		10%		10%		10%		10%		10%		0		0		0		0		0		0		0		-0.000000037				110%		110%		110%		110%		110%		110%		110%		110%

		Environmental merit index		0		0		0		0		0		0		0		0		SD

		Standard deviation triangle distr. s		0		0		0		0		0		0		0		0.0001018487		0		0		0		0		0		0		0		0.0001018335				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

		Graph uncertainty in scores																		0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0.0000000151				90%		90%		90%		90%		90%		90%		90%		90%

																				0		0		0		0		0		0		0		0.0001018487

																						Gewichten - origineel

																						Aspecten / Expert nr.		1		2		3		4		5		6		7		8		AVG

																						schone grond door sanering		0.0527667856		0.2921900756		0.0851778235		0.0831947218		0.0369256016		0.181442601		0.1177005257		0.0305594482		0.1099946979

																						schoon grondwater door sanering		0.0557898151		0.0677542204		0.1563263585		0.1366376887		0.1054381636		0.060480867		0.0237642966		0.0711855382		0.0846721185

																						voorkomen verontreiniging grondwater		0.1275121635		0.0635195817		0.2595418387		0.3305750534		0.302523001		0.060480867		0.0825024637		0.2581374567		0.1855990532

																						verlies aan grond		0.1798248459		0.2035184448		0.0736787736		0.0530830095		0.0365115997		0.0564992099		0.0954244483		0.0275405144		0.0907601058

																						verlies aan grondwater		0.1837171586		0.1128005457		0.0989607058		0.216621574		0.3198416133		0.1762009258		0.1512826619		0.2292907946		0.1860894975

																						energiegebruik		0.1198832306		0.0811686466		0.0046320111		0.0068766626		0.0110903984		0.0108270202		0.1939521306		0.0794191579		0.0634811573

																						luchtemissies		0.1128770678		0.0710225658		0.0399695308		0.0105451096		0.0240976558		0.0413369926		0.035687192		0.0659691392		0.0501881567

																						oppervlaktewateremissies		0.1183263055		0.0632637981		0.1748065021		0.0857907224		0.1095347991		0.1618367199		0.0674953415		0.128735893		0.1137237602

																						finaal afval		0.0290626014		0.0405843233		0.0556202507		0.0638068498		0.0503860076		0.1244897846		0.1334390659		0.0967120391		0.0742626153

																						ruimtebeslag		0.0202400259		0.004177798		0.0512862052		0.0128686084		0.00365116		0.126405012		0.0985276824		0.0140904958		0.0414058734

																						Gewichten - nieuw		1		2		3		4		5		6		7		8		AVG

																						E1 soil quality		0.0527667856		0.2921900756		0.0851778235		0.0831947218		0.0369256016		0.181442601		0.1177005257		0.0305594482		0.1099946979

																						E2 groundwater quality		0.1833019786		0.1312738021		0.4158681972		0.4672127421		0.4079611645		0.120961734		0.1062667603		0.3293229949		0.2702711717

																						E3 soil loss		0.1798248459		0.2035184448		0.0736787736		0.0530830095		0.0365115997		0.0564992099		0.0954244483		0.0275405144		0.0907601058

																						E4 groundwater loss		0.1837171586		0.1128005457		0.0989607058		0.216621574		0.3198416133		0.1762009258		0.1512826619		0.2292907946		0.1860894975

																						E5 energy use		0.1198832306		0.0811686466		0.0046320111		0.0068766626		0.0110903984		0.0108270202		0.1939521306		0.0794191579		0.0634811573

																						E6 air emissions		0.1128770678		0.0710225658		0.0399695308		0.0105451096		0.0240976558		0.0413369926		0.035687192		0.0659691392		0.0501881567

																						E7 surface water emissions		0.1183263055		0.0632637981		0.1748065021		0.0857907224		0.1095347991		0.1618367199		0.0674953415		0.128735893		0.1137237602

																						E8 waste formation		0.0290626014		0.0405843233		0.0556202507		0.0638068498		0.0503860076		0.1244897846		0.1334390659		0.0967120391		0.0742626153

																						E9 space use		0.0202400259		0.004177798		0.0512862052		0.0128686084		0.00365116		0.126405012		0.0985276824		0.0140904958		0.0414058734

		Uncertainty in weights																				Prestatie genormeerd		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		Environmental merit index per expert		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative				E1 soil quality		0		0		0		0		0		0		0		0.0224496186

		Expert 1		-		-		-		-		-		-		-		-				E2 groundwater quality		0		0		0		0		0		0		0		0

		Expert 2		-		-		-		-		-		-		-		-				E3 soil loss		0		0		0		0		0		0		0		0

		Expert 3		-		-		-		-		-		-		-		-				E4 groundwater loss		0		0		0		0		0		0		0		0

		Expert 4		-		-		-		-		-		-		-		-				E5 energy use		0		0		0		0		0		0		0		0

		Expert 5		-		-		-		-		-		-		-		-				E6 air emissions		0		0		0		0		0		0		0		0

		Expert 6		-		-		-		-		-		-		-		-				E7 surface water emissions		0		0		0		0		0		0		0		0

		Expert 7		-		-		-		-		-		-		-		-				E8 waste formation		0		0		0		0		0		0		0		0

		Expert 8		-		-		-		-		-		-		-		-				E9 space use		0		0		0		0		0		0		0		-0.0000033333

		Average		-		-		-		-		-		-		-		-

		Rank per expert:		Highest		Second		Third

		Expert 1		0		0		0

		Expert 2		0		0		0

		Expert 3		0		0		0														Environmental merit index per expert		Alternative I		Alternative II		Alternative III		Alternative IV		Alternative V		Alternative VI		Alternative VII		Zero alternative

		Expert 4		0		0		0														Expert 1		0		0		0		0		0		0		0		0

		Expert 5		0		0		0														Expert 2		0		0		0		0		0		0		0		0

		Expert 6		0		0		0														Expert 3		0		0		0		0		0		0		0		0

		Expert 7		0		0		0														Expert 4		0		0		0		0		0		0		0		0

		Expert 8		0		0		0														Expert 5		0		0		0		0		0		0		0		0

		Average		0		0		0														Expert 6		0		0		0		0		0		0		0		0

																						Expert 7		0		0		0		0		0		0		0		0

																						Expert 8		0		0		0		0		0		0		0		0

																						Average		0		0		0		0		0		0		0		0
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The references are used to normalise the scores. They are directly related to the weights.
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		Guidelines from the Netherlands "Leidraad Bodembescherming" and "Evaluatienota Water"

		Back to the contents:

		If 'detection limit' was mentioned, the value 0 is taken.

		Values are Dutch guidelines. These values can be replaced by local guideline values.

		For target values also local background values can be used.

		NK=not known

				Soil						Groundwater						Surface water						Sediment

		Pollutant		Target value		Interven-tion value				Target value		Interven-tion value				Target Value		MTR				Target value		Interven-tion value				A'		B'		C'

				s		i				s_w		i_w				s_wo		i_wo				s		i

				[mg/kg]		[mg/kg]				[mg/l]		[mg/l]				[µg/l]		[µg/l]				[mg/kg]		[mg/kg]

		Choose a pollutant:

		INORGANIC COMPOUNDS

		antimony		0		15				0.15		20				0.4		7.2				NK		NK

		arsene		29		55				10		60				1.3		3.2				29		55				15		0.4		0.4

		barium		200		625				50		625				78		230				NK		NK				30		5		0

		beryllium		0		0				0		0				0.02		0.2				NK		NK

		cadmium		0.8		12				0.4		6				0.4		2				0.8		12				0.4		0.007		0.021

		chromium		100		380				1		30				2.4		84				100		380				50		2		0

		cobalt		20		240				20		100				0.2		3.1				NK		NK				2		0.28		0

		cupper		36		190				15		75				1.1		3.8				36		190				15		0.6		0.6

		mercury		0.3		10				0.05		0.3				0.07		1.2				0.3		10				0.2		0.0034		0.0017

		lead		85		530				15		75				5.3		220				NK		NK				50		1		1

		molybdenium		10		200				5		300				4.4		300				NK		NK				1		0		0

		tin		0		0				NK		NK				2.2		220				NK		NK

		nickel		35		210				15		75				4.1		6.3				35		210				10		1		0

		zinc		140		720				65		800				12		40				140		720				50		3		1.5

		silver		0		0				0		0				0.0008		0.08				NK		NK

		cyanide (free)		1		20				5		1500				0		NK				NK		NK

		cyanide-complex (pH=>5)		5		50				10		1500				0		NK				NK		NK

		cyanide-complex (pH<5)		5		650				10		1500				0		NK				NK		NK

		thiocyanates (sum)		0		20				0		1500				0		NK				NK		NK

		ORGANIC COMPUNDS

		acrylonitril		0		0				0		0				0		NK				NK		NK

		aromatic solvents		0		0				0		0				0		NK				NK		NK

		benzene		0.05		1				0.2		30				0		NK				NK		NK

		butanol (sum)		0		0				0		0				0		NK				NK		NK

		butylacetate		0		0				0		0				0		NK				NK		NK

		catechol		0		20				0		1250				0		NK				NK		NK

		cresols (sum)		0		5				0		200				0		NK				NK		NK

		cyclohexanon		0.1		45				0.5		15000				0		NK				NK		NK

		diethyleenglycol		0		0				0		0				0		NK				NK		NK

		dodecylbenzene		0		0				0		0				0		NK				NK		NK

		ethylbenzene		0.05		50				0.2		150				0		NK				NK		NK

		ethyleenglycol		0		0				0		0				0		NK				NK		NK

		phenol		0.05		40				0.2		2000				0		NK				NK		NK

		phormaldehyde		0		0				0		0				0		NK				NK		NK

		phtalates (sum)		0.1		60				0.5		5				0		NK				NK		NK

		hydroquinone		0		10				0		800				0		NK				NK		NK

		methanol		0		0				0		0				0		NK				NK		NK

		methylethylketone (MEK)		0		0				0		0				0		NK				NK		NK

		methyltertbutylether (MTBE)		0		0				0		0				0		NK				NK		NK

		mineral oil		50		5000				50		600				0		NK				50		5000

		pyridine		0.1		0.5				0.5		30				0		NK				NK		NK

		resorcinol		0		10				0		600				0		NK				NK		NK

		styrene		0.1		100				0.5		300				0		NK				NK		NK

		tetrahydrofuran		0.1		2				0.5		300				0		NK				NK		NK

		tetrahydrothiofene		0.1		90				0.5		5000				0		NK				NK		NK

		toluene		0.05		130				0.2		1000				0		NK				NK		NK

		xylenes		0.05		25				0.2		70				0		NK				NK		NK

		PAH

		antracene		0		0				0.02		5				0.0008		0.08				NK		NK

		benzo(a)antracene		0		0				0.002		0.5				0.0003		0.03				NK		NK

		benzo(a)pyrene		0		0				0.001		0.05				0.002		0.2				NK		NK

		benzo(ghi)perylene		0		0				0.0002		0.05				0.005		0.5				NK		NK

		benzo(k)fluoranthene		0		0				0.001		0.05				0.002		0.2				NK		NK

		chrysene		0		0				0.002		0.2				0.009		0.9				NK		NK

		phenantrene		0		0				0.02		5				0.003		0.3				NK		NK

		fluoranthene		0		0				0.005		1				0.005		0.5				NK		NK

		indenol(1,2,3-cd)pyrene		0		0				0.0004		0.05				0.004		0.4				NK		NK

		naphtalene		0		0				0.1		70				0.01		1.2				NK		NK

		PAH (sum 10)		1		40				NK		NK				0		NK				1		40

		CHLORERINATED HYDROCRABONS

		chlorobenzenes (sum)		0		30				NK		NK				0		NK				NK		NK

		chlorophenols (sum)		0		10				NK		NK				0		NK				NK		NK

		chloronaphtalene		0		10				0		6				0		NK				NK		NK

		dichlorobenzenes (sum)		0.01		NK				0.01		50				0		NK				NK		NK

		1,1-dichloroethane		0		15				0		900				0		NK				NK		NK

		1,2-dichloroethane		0		4				0.01		400				0		NK				NK		NK

		1,2-dichloroethene		0		1				0		20				0		NK				NK		NK

		dichloromethane		0		10				0.01		1000				0		NK				NK		NK

		dichlorophenols (sum)		0.003		NK				0.08		30				0.08		0.08				NK		NK

		dioxine (sum)		0		0				0		0				0		NK				NK		NK

		hexachlorobenzene		0.0025		NK				0.01		0.5				9.00E-05		0.009				NK		NK

		monochlorobenzene		0		NK				0.01		180				0		NK				NK		NK

		monochlorophenols (sum)		0.0025		NK				0.25		100				0.25		9				NK		NK

		other chlorinated HCs		0		50				NK		NK				0		5				NK		NK

		pentachlorobenzene		0.0025		NK				0.01		1				0.003		0.3				NK		NK

		PCBs (sum 7)		0.02		1				0.01		0.01				0		NK				2.00E-02		1

		tetrachlorobenzenes (sum)		0.01		NK				0.01		2.5				0		NK				NK		NK

		tetrachloroethene		0.01		4				0.01		40				0		NK				NK		NK

		tetrachlorophenols (sum)		0.001		NK				0.01		10				0.01		1				NK		NK

		tetrachloromethane		0.001		1				0.01		10				0		NK				NK		NK

		trichlorobenzenes (sum)		0.01		NK				0.01		10				0		NK				NK		NK

		trichloorethene		0.001		60				0.01		500				0		NK				NK		NK

		trichlorophenols (sum)		0.001		NK				0.025		10				0.025		2.5				NK		NK

		trichloromethane		0.001		10				0.01		400				0		NK				NK		NK

		1,1,1-trichloroethane		0		15				0		300				0		NK				NK		NK

		1,1,2-trichloroethane		0		50				0		1500				0		NK				NK		NK

		vinylchloride		0		0.1				0		5				0		NK				NK		NK

		PESTICIDES

		aldrin		0.0025		NK				0		0				1.00E-05		0.001				NK		NK

		atrazine		0.00005		6				0.0075		150				0.0029		2.9				NK		NK

		azinofosmethyl		0		0				0		0				0.0001		0.0012				NK		NK

		carbaryl		0		5				0.01		50				0.002		0.23				NK		NK

		carbofuran		0		2				0.01		100				0.009		0.91				NK		NK

		chlorodane		0		4				0		0.2				2.00E-05		0.002				3.00E-05		0.004

		DDT/ DDE/ DDD (som)		0.0025		4				0		0.01				5.00E-06		0.0005				1.00E-05		0.004

		dieldrin		0.0005		NK				0.00002		0				4.00E-04		0.039				NK		NK

		drins (sum)		0		4				0		0.1				0		NK				5.00E-06		0.004

		endosulfan		0		4				0		5				0.0002		0.02				NK		NK

		endrin		0.001		NK				0		0				4.00E-05		0.004				NK		NK

		hch-compounds (sum)		0		2				0		1				0.01		0.9				1.00E-05		0.002

		alfa-hch		0.0025		NK				0		NK				0.033		3.3				NK		NK

		beta-hch		0.001		NK				0		NK				0.009		0.86				NK		NK

		gamma-hch (lindane)		0.00005		NK				0.0002		NK				0.009		0.92				NK		NK

		heptachloor		0		4				0		0.3				5.00E-06		0.0005				7.00E-04		0.004

		heptachloroepoxide		0		4				0		3				5.00E-06		0.0005				2.00E-07		0.004

		maneb		0		35				0		0.1				0		NK				NK		NK

		organotin compounds		0		2.5				0		0.7				0.0001		0.014				NK		NK

		other Cl-containing pesticedes		0		5				0		0				0		NK				NK		NK

		other non-Cl containing pest.		0		10				0		0				0		NK				NK		NK

		pentachlorophenol		0.002		5				0.02		3				0.04		4				NK		NK

		The s- en i- values are based on:

		de circulaire "Interventiewaarden Bodemsanering", Staatscourant 1994, 95

		de circulaire "Interventiewaarden Bodemsanering voor PAK", Staatscourant 1996, 120

		de circulaire "Interventiewaarden Bodemsanering 2de en 3de tranche", Staatscourant 1997, 169

		de circulaire "Aanpassing Interventiewaarden Bodemsanering", Staatscourant 1998, 127

		Normen voor het Waterbeheer, Achtergronddocument NW4, CIW, mei 2000  [http://www.waterbodem.nl/index.php?normen]
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Het ingevulde percentage geeft de laagste en de hoogste waarde weer in een drihoeksverdeling. De waarde 10% geeft betekent dus dat alle waarden in een driehoeksverdeling tussen 90% en 110% van de berekende score zullen liggen.
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S and I values for are corrected depending on OM and lutum content of the soil. S and values given are values for a so-called standard soil containing 10% OM and 25% lutum.

Values are calculated as follows:
        S = A + B*lutum + C*OM
        I = S * I_standard/S_standard

In case correction is not required, replace A' values by 1 and B' and C' values by 0.

voor grondwater zijn de waarden van de mediaan van alle PAKs genomen, omdat er geen waarden bestaan voor het totale pakket.



		Soil loss due to erosion

		Back to the contents:

		Soil loss is calculated with model LISEM (ref)

				index nr.		length		gradient		area covered		plant type		soil texture		av.soil loss		av.soil loss

						[m]		[m/m]		[m2/m2]						[kg/ha/yr]		[mm/yr]						slope length (m)				slope gradient (m/m)				area covered (%)				plant type				soil texture

				1																				-----------------				-----------------				-----------------				-----------------				-----------------

				2		-		0		-		-		-		0.0E+00		0.0

				3		100		0.05		0		grass		clayey		6.0E+04		2.6						<150 m				0				0%				grass (LAI =2.2, h=10cm)				clayey

				4		100		0.05		0		grass		silty		5.7E+04		2.3						150-300 m				0.05				5%				shrubs (LAI=4.6, h = 1m)				silty

				5		100		0.05		0		grass		sandy		1.4E+04		0.4						> 300 m				0.1				10%								sandy

				6		100		0.05		0.05		grass		clayey		4.3E+04		2.6										>= 0.2				20%

				7		100		0.05		0.05		grass		silty		3.8E+04		2.2														50%

				8		100		0.05		0.05		grass		sandy		6.6E+03		0.4														>= 80%

				9		100		0.05		0.1		grass		clayey		4.3E+04		2.5

				10		100		0.05		0.1		grass		silty		3.8E+04		2.2

				11		100		0.05		0.1		grass		sandy		6.5E+03		0.4

				12		100		0.05		0.2		grass		clayey		4.5E+04		2.7

				13		100		0.05		0.2		grass		silty		3.8E+04		2.2

				14		100		0.05		0.2		grass		sandy		6.4E+03		0.4

				15		100		0.05		0.5		grass		clayey		4.4E+04		2.6

				16		100		0.05		0.5		grass		silty		3.7E+04		2.2

				17		100		0.05		0.5		grass		sandy		6.1E+03		0.4

				18		100		0.05		0.8		grass		clayey		4.3E+04		2.5

				19		100		0.05		0.8		grass		silty		3.6E+04		2.1

				20		100		0.05		0.8		grass		sandy		5.7E+03		0.3

				21		100		0.1		0		grass		clayey		7.3E+04		3.8

				22		100		0.1		0		grass		silty		9.5E+04		3.9

				23		100		0.1		0		grass		sandy		4.4E+04		1.3

				24		100		0.1		0.05		grass		clayey		6.4E+04		3.8

				25		100		0.1		0.05		grass		silty		6.6E+04		3.9

				26		100		0.1		0.05		grass		sandy		2.2E+04		1.3

				27		100		0.1		0.1		grass		clayey		6.4E+04		3.7

				28		100		0.1		0.1		grass		silty		6.6E+04		3.9

				29		100		0.1		0.1		grass		sandy		2.1E+04		1.2

				30		100		0.1		0.2		grass		clayey		6.3E+04		3.7

				31		100		0.1		0.2		grass		silty		6.6E+04		3.9

				32		100		0.1		0.2		grass		sandy		2.1E+04		1.2

				33		100		0.1		0.5		grass		clayey		6.2E+04		3.6

				34		100		0.1		0.5		grass		silty		6.4E+04		3.8

				35		100		0.1		0.5		grass		sandy		2.0E+04		1.2

				36		100		0.1		0.8		grass		clayey		6.0E+04		3.6

				37		100		0.1		0.8		grass		silty		6.3E+04		3.7

				38		100		0.1		0.8		grass		sandy		1.9E+04		1.1

				39		100		0.2		0		grass		clayey		7.6E+04		4.1

				40		100		0.2		0		grass		silty		1.1E+05		5.9

				41		100		0.2		0		grass		sandy		7.7E+04		3.6

				42		100		0.2		0.05		grass		clayey		6.9E+04		4.1

				43		100		0.2		0.05		grass		silty		1.0E+05		5.9

				44		100		0.2		0.05		grass		sandy		5.9E+04		3.5

				45		100		0.2		0.1		grass		clayey		6.9E+04		4.1

				46		100		0.2		0.1		grass		silty		9.9E+04		5.8

				47		100		0.2		0.1		grass		sandy		5.8E+04		3.4

				48		100		0.2		0.2		grass		clayey		6.9E+04		4.0

				49		100		0.2		0.2		grass		silty		9.8E+04		5.8

				50		100		0.2		0.2		grass		sandy		5.8E+04		3.4

				51		100		0.2		0.5		grass		clayey		6.7E+04		4.0

				52		100		0.2		0.5		grass		silty		9.6E+04		5.7

				53		100		0.2		0.5		grass		sandy		5.5E+04		3.2

				54		100		0.2		0.8		grass		clayey		6.5E+04		3.8

				55		100		0.2		0.8		grass		silty		9.4E+04		5.5

				56		100		0.2		0.8		grass		sandy		5.2E+04		3.1

				57		200		0.05		0		grass		clayey		6.1E+04		2.7

				58		200		0.05		0		grass		silty		6.3E+04		2.5

				59		200		0.05		0		grass		sandy		1.9E+04		0.5

				60		200		0.05		0.05		grass		clayey		4.6E+04		2.7

				61		200		0.05		0.05		grass		silty		4.2E+04		2.5

				62		200		0.05		0.05		grass		sandy		8.3E+03		0.5

				63		200		0.05		0.1		grass		clayey		4.6E+04		2.7

				64		200		0.05		0.1		grass		silty		4.2E+04		2.4

				65		200		0.05		0.1		grass		sandy		8.1E+03		0.5

				66		200		0.05		0.2		grass		clayey		4.8E+04		2.8

				67		200		0.05		0.2		grass		silty		4.1E+04		2.4

				68		200		0.05		0.2		grass		sandy		8.0E+03		0.5

				69		200		0.05		0.5		grass		clayey		4.7E+04		2.8

				70		200		0.05		0.5		grass		silty		4.0E+04		2.4

				71		200		0.05		0.5		grass		sandy		7.7E+03		0.5

				72		200		0.05		0.8		grass		clayey		4.6E+04		2.7

				73		200		0.05		0.8		grass		silty		3.9E+04		2.3

				74		200		0.05		0.8		grass		sandy		7.3E+03		0.4

				75		200		0.1		0		grass		clayey		7.4E+04		3.8

				76		200		0.1		0		grass		silty		1.0E+05		4.3

				77		200		0.1		0		grass		sandy		5.4E+04		1.6

				78		200		0.1		0.05		grass		clayey		6.4E+04		3.8

				79		200		0.1		0.05		grass		silty		7.2E+04		4.2

				80		200		0.1		0.05		grass		sandy		2.7E+04		1.6

				81		200		0.1		0.1		grass		clayey		6.4E+04		3.8

				82		200		0.1		0.1		grass		silty		7.2E+04		4.2

				83		200		0.1		0.1		grass		sandy		2.7E+04		1.6

				84		200		0.1		0.2		grass		clayey		6.4E+04		3.8

				85		200		0.1		0.2		grass		silty		7.1E+04		4.2

				86		200		0.1		0.2		grass		sandy		2.6E+04		1.6

				87		200		0.1		0.5		grass		clayey		6.2E+04		3.7

				88		200		0.1		0.5		grass		silty		7.0E+04		4.1

				89		200		0.1		0.5		grass		sandy		2.5E+04		1.5

				90		200		0.1		0.8		grass		clayey		6.1E+04		3.6

				91		200		0.1		0.8		grass		silty		6.8E+04		4.0

				92		200		0.1		0.8		grass		sandy		2.4E+04		1.4

				93		200		0.2		0		grass		clayey		7.6E+04		4.1

				94		200		0.2		0		grass		silty		1.1E+05		5.9

				95		200		0.2		0		grass		sandy		7.6E+04		3.9

				96		200		0.2		0.05		grass		clayey		6.9E+04		4.1

				97		200		0.2		0.05		grass		silty		1.0E+05		5.9

				98		200		0.2		0.05		grass		sandy		6.6E+04		3.9

				99		200		0.2		0.1		grass		clayey		6.9E+04		4.1

				100		200		0.2		0.1		grass		silty		1.0E+05		5.9

				101		200		0.2		0.1		grass		sandy		6.6E+04		3.9

				102		200		0.2		0.2		grass		clayey		6.8E+04		4.0

				103		200		0.2		0.2		grass		silty		9.9E+04		5.8

				104		200		0.2		0.2		grass		sandy		6.5E+04		3.8

				105		200		0.2		0.5		grass		clayey		6.7E+04		3.9

				106		200		0.2		0.5		grass		silty		9.7E+04		5.7

				107		200		0.2		0.5		grass		sandy		6.3E+04		3.7

				108		200		0.2		0.8		grass		clayey		6.5E+04		3.8

				109		200		0.2		0.8		grass		silty		9.5E+04		5.6

				110		200		0.2		0.8		grass		sandy		6.0E+04		3.5

				111		500		0.05		0		grass		clayey		6.2E+04		2.9

				112		500		0.05		0		grass		silty		6.9E+04		2.7

				113		500		0.05		0		grass		sandy		2.4E+04		0.6

				114		500		0.05		0.05		grass		clayey		4.9E+04		2.9

				115		500		0.05		0.05		grass		silty		4.5E+04		2.7

				116		500		0.05		0.05		grass		sandy		9.6E+03		0.6

				117		500		0.05		0.1		grass		clayey		4.9E+04		2.9

				118		500		0.05		0.1		grass		silty		4.5E+04		2.7

				119		500		0.05		0.1		grass		sandy		9.4E+03		0.6

				120		500		0.05		0.2		grass		clayey		5.1E+04		3.0

				121		500		0.05		0.2		grass		silty		4.5E+04		2.6

				122		500		0.05		0.2		grass		sandy		9.3E+03		0.5

				123		500		0.05		0.5		grass		clayey		5.0E+04		2.9

				124		500		0.05		0.5		grass		silty		4.4E+04		2.6

				125		500		0.05		0.5		grass		sandy		8.9E+03		0.5

				126		500		0.05		0.8		grass		clayey		4.8E+04		2.9

				127		500		0.05		0.8		grass		silty		4.3E+04		2.5

				128		500		0.05		0.8		grass		sandy		8.5E+03		0.5

				129		500		0.1		0		grass		clayey		7.4E+04		3.8

				130		500		0.1		0		grass		silty		1.0E+05		4.6

				131		500		0.1		0		grass		sandy		6.1E+04		1.9

				132		500		0.1		0.05		grass		clayey		6.5E+04		3.8

				133		500		0.1		0.05		grass		silty		7.8E+04		4.6

				134		500		0.1		0.05		grass		sandy		3.2E+04		1.9

				135		500		0.1		0.1		grass		clayey		6.5E+04		3.8

				136		500		0.1		0.1		grass		silty		7.8E+04		4.6

				137		500		0.1		0.1		grass		sandy		3.2E+04		1.9

				138		500		0.1		0.2		grass		clayey		6.5E+04		3.8

				139		500		0.1		0.2		grass		silty		7.7E+04		4.5

				140		500		0.1		0.2		grass		sandy		3.1E+04		1.8

				141		500		0.1		0.5		grass		clayey		6.3E+04		3.7

				142		500		0.1		0.5		grass		silty		7.5E+04		4.4

				143		500		0.1		0.5		grass		sandy		3.0E+04		1.8

				144		500		0.1		0.8		grass		clayey		6.1E+04		3.6

				145		500		0.1		0.8		grass		silty		7.3E+04		4.3

				146		500		0.1		0.8		grass		sandy		2.9E+04		1.7

				147		500		0.2		0		grass		clayey		7.6E+04		4.1

				148		500		0.2		0		grass		silty		1.1E+05		6.0

				149		500		0.2		0		grass		sandy		7.4E+04		3.7

				150		500		0.2		0.05		grass		clayey		6.9E+04		4.1

				151		500		0.2		0.05		grass		silty		1.0E+05		6.0

				152		500		0.2		0.05		grass		sandy		6.3E+04		3.7

				153		500		0.2		0.1		grass		clayey		6.9E+04		4.0

				154		500		0.2		0.1		grass		silty		1.0E+05		5.9

				155		500		0.2		0.1		grass		sandy		6.2E+04		3.7

				156		500		0.2		0.2		grass		clayey		6.8E+04		4.0

				157		500		0.2		0.2		grass		silty		1.0E+05		5.9

				158		500		0.2		0.2		grass		sandy		6.2E+04		3.6

				159		500		0.2		0.5		grass		clayey		6.7E+04		3.9

				160		500		0.2		0.5		grass		silty		9.8E+04		5.8

				161		500		0.2		0.5		grass		sandy		6.0E+04		3.5

				162		500		0.2		0.8		grass		clayey		6.5E+04		3.8

				163		500		0.2		0.8		grass		silty		9.6E+04		5.6

				164		500		0.2		0.8		grass		sandy		5.7E+04		3.3

				165		100		0.05		0		shrubs		clayey		6.0E+04		1.5

				166		100		0.05		0		shrubs		silty		5.7E+04		1.3

				167		100		0.05		0		shrubs		sandy		1.4E+04		0.1

				168		100		0.05		0.05		shrubs		clayey		2.6E+04		1.5

				169		100		0.05		0.05		shrubs		silty		2.2E+04		1.3

				170		100		0.05		0.05		shrubs		sandy		1.8E+03		0.1

				171		100		0.05		0.1		shrubs		clayey		2.7E+04		1.6

				172		100		0.05		0.1		shrubs		silty		2.1E+04		1.3

				173		100		0.05		0.1		shrubs		sandy		1.7E+03		0.1

				174		100		0.05		0.2		shrubs		clayey		2.6E+04		1.5

				175		100		0.05		0.2		shrubs		silty		2.1E+04		1.2

				176		100		0.05		0.2		shrubs		sandy		1.7E+03		0.1

				177		100		0.05		0.5		shrubs		clayey		2.5E+04		1.5

				178		100		0.05		0.5		shrubs		silty		2.0E+04		1.2

				179		100		0.05		0.5		shrubs		sandy		1.6E+03		0.1

				180		100		0.05		0.8		shrubs		clayey		2.4E+04		1.4

				181		100		0.05		0.8		shrubs		silty		1.9E+04		1.1

				182		100		0.05		0.8		shrubs		sandy		1.5E+03		0.1

				183		100		0.1		0		shrubs		clayey		7.3E+04		3.0

				184		100		0.1		0		shrubs		silty		9.5E+04		2.6

				185		100		0.1		0		shrubs		sandy		4.4E+04		0.5

				186		100		0.1		0.05		shrubs		clayey		5.0E+04		3.0

				187		100		0.1		0.05		shrubs		silty		4.3E+04		2.5

				188		100		0.1		0.05		shrubs		sandy		7.7E+03		0.5

				189		100		0.1		0.1		shrubs		clayey		5.0E+04		2.9

				190		100		0.1		0.1		shrubs		silty		4.3E+04		2.5

				191		100		0.1		0.1		shrubs		sandy		7.7E+03		0.5

				192		100		0.1		0.2		shrubs		clayey		4.9E+04		2.9

				193		100		0.1		0.2		shrubs		silty		4.2E+04		2.5

				194		100		0.1		0.2		shrubs		sandy		7.5E+03		0.4

				195		100		0.1		0.5		shrubs		clayey		4.7E+04		2.8

				196		100		0.1		0.5		shrubs		silty		4.1E+04		2.4

				197		100		0.1		0.5		shrubs		sandy		7.0E+03		0.4

				198		100		0.1		0.8		shrubs		clayey		4.5E+04		2.7

				199		100		0.1		0.8		shrubs		silty		3.9E+04		2.3

				200		100		0.1		0.8		shrubs		sandy		6.6E+03		0.4

				201		100		0.2		0		shrubs		clayey		7.6E+04		3.8

				202		100		0.2		0		shrubs		silty		1.1E+05		4.4

				203		100		0.2		0		shrubs		sandy		7.7E+04		1.5

				204		100		0.2		0.05		shrubs		clayey		6.4E+04		3.8

				205		100		0.2		0.05		shrubs		silty		7.4E+04		4.3

				206		100		0.2		0.05		shrubs		sandy		2.5E+04		1.5

				207		100		0.2		0.1		shrubs		clayey		6.4E+04		3.8

				208		100		0.2		0.1		shrubs		silty		7.3E+04		4.3

				209		100		0.2		0.1		shrubs		sandy		2.5E+04		1.5

				210		100		0.2		0.2		shrubs		clayey		6.3E+04		3.7

				211		100		0.2		0.2		shrubs		silty		7.2E+04		4.2

				212		100		0.2		0.2		shrubs		sandy		2.5E+04		1.5

				213		100		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				214		100		0.2		0.5		shrubs		silty		6.9E+04		4.1

				215		100		0.2		0.5		shrubs		sandy		2.3E+04		1.4

				216		100		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				217		100		0.2		0.8		shrubs		silty		6.7E+04		3.9

				218		100		0.2		0.8		shrubs		sandy		2.1E+04		1.3

				219		200		0.05		0		shrubs		clayey		6.1E+04		1.7

				220		200		0.05		0		shrubs		silty		6.3E+04		1.4

				221		200		0.05		0		shrubs		sandy		1.9E+04		0.1

				222		200		0.05		0.05		shrubs		clayey		2.8E+04		1.7

				223		200		0.05		0.05		shrubs		silty		2.4E+04		1.4

				224		200		0.05		0.05		shrubs		sandy		2.2E+03		0.1

				225		200		0.05		0.1		shrubs		clayey		3.0E+04		1.7

				226		200		0.05		0.1		shrubs		silty		2.4E+04		1.4

				227		200		0.05		0.1		shrubs		sandy		2.1E+03		0.1

				228		200		0.05		0.2		shrubs		clayey		2.9E+04		1.7

				229		200		0.05		0.2		shrubs		silty		2.3E+04		1.4

				230		200		0.05		0.2		shrubs		sandy		2.1E+03		0.1

				231		200		0.05		0.5		shrubs		clayey		2.8E+04		1.6

				232		200		0.05		0.5		shrubs		silty		2.2E+04		1.3

				233		200		0.05		0.5		shrubs		sandy		1.9E+03		0.1

				234		200		0.05		0.8		shrubs		clayey		2.6E+04		1.6

				235		200		0.05		0.8		shrubs		silty		2.1E+04		1.3

				236		200		0.05		0.8		shrubs		sandy		1.8E+03		0.1

				237		200		0.1		0		shrubs		clayey		7.4E+04		3.1

				238		200		0.1		0		shrubs		silty		1.0E+05		2.8

				239		200		0.1		0		shrubs		sandy		5.4E+04		0.5

				240		200		0.1		0.05		shrubs		clayey		5.3E+04		3.1

				241		200		0.1		0.05		shrubs		silty		4.7E+04		2.7

				242		200		0.1		0.05		shrubs		sandy		9.2E+03		0.5

				243		200		0.1		0.1		shrubs		clayey		5.3E+04		3.1

				244		200		0.1		0.1		shrubs		silty		4.6E+04		2.7

				245		200		0.1		0.1		shrubs		sandy		9.1E+03		0.5

				246		200		0.1		0.2		shrubs		clayey		5.2E+04		3.1

				247		200		0.1		0.2		shrubs		silty		4.6E+04		2.7

				248		200		0.1		0.2		shrubs		sandy		8.9E+03		0.5

				249		200		0.1		0.5		shrubs		clayey		5.0E+04		2.9

				250		200		0.1		0.5		shrubs		silty		4.4E+04		2.6

				251		200		0.1		0.5		shrubs		sandy		8.3E+03		0.5

				252		200		0.1		0.8		shrubs		clayey		4.8E+04		2.8

				253		200		0.1		0.8		shrubs		silty		4.2E+04		2.5

				254		200		0.1		0.8		shrubs		sandy		7.9E+03		0.5

				255		200		0.2		0		shrubs		clayey		7.6E+04		3.8

				256		200		0.2		0		shrubs		silty		1.1E+05		4.7

				257		200		0.2		0		shrubs		sandy		7.6E+04		1.8

				258		200		0.2		0.05		shrubs		clayey		6.4E+04		3.8

				259		200		0.2		0.05		shrubs		silty		7.9E+04		4.6

				260		200		0.2		0.05		shrubs		sandy		3.0E+04		1.8

				261		200		0.2		0.1		shrubs		clayey		6.4E+04		3.8

				262		200		0.2		0.1		shrubs		silty		7.9E+04		4.6

				263		200		0.2		0.1		shrubs		sandy		3.0E+04		1.8

				264		200		0.2		0.2		shrubs		clayey		6.3E+04		3.7

				265		200		0.2		0.2		shrubs		silty		7.8E+04		4.6

				266		200		0.2		0.2		shrubs		sandy		2.9E+04		1.7

				267		200		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				268		200		0.2		0.5		shrubs		silty		7.4E+04		4.4

				269		200		0.2		0.5		shrubs		sandy		2.7E+04		1.6

				270		200		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				271		200		0.2		0.8		shrubs		silty		7.2E+04		4.2

				272		200		0.2		0.8		shrubs		sandy		2.5E+04		1.5

				273		500		0.05		0		shrubs		clayey		6.2E+04		1.7

				274		500		0.05		0		shrubs		silty		6.9E+04		1.4

				275		500		0.05		0		shrubs		sandy		2.4E+04		0.1

				276		500		0.05		0.05		shrubs		clayey		3.0E+04		1.7

				277		500		0.05		0.05		shrubs		silty		2.4E+04		1.4

				278		500		0.05		0.05		shrubs		sandy		2.2E+03		0.1

				279		500		0.05		0.1		shrubs		clayey		3.1E+04		1.8

				280		500		0.05		0.1		shrubs		silty		2.4E+04		1.4

				281		500		0.05		0.1		shrubs		sandy		2.1E+03		0.1

				282		500		0.05		0.2		shrubs		clayey		3.0E+04		1.8

				283		500		0.05		0.2		shrubs		silty		2.4E+04		1.4

				284		500		0.05		0.2		shrubs		sandy		2.1E+03		0.1

				285		500		0.05		0.5		shrubs		clayey		2.9E+04		1.7

				286		500		0.05		0.5		shrubs		silty		2.3E+04		1.3

				287		500		0.05		0.5		shrubs		sandy		2.0E+03		0.1

				288		500		0.05		0.8		shrubs		clayey		2.7E+04		1.6

				289		500		0.05		0.8		shrubs		silty		2.2E+04		1.3

				290		500		0.05		0.8		shrubs		sandy		1.9E+03		0.1

				291		500		0.1		0		shrubs		clayey		7.4E+04		3.2

				292		500		0.1		0		shrubs		silty		1.0E+05		2.9

				293		500		0.1		0		shrubs		sandy		6.1E+04		0.5

				294		500		0.1		0.05		shrubs		clayey		5.4E+04		3.2

				295		500		0.1		0.05		shrubs		silty		4.8E+04		2.8

				296		500		0.1		0.05		shrubs		sandy		9.2E+03		0.5

				297		500		0.1		0.1		shrubs		clayey		5.4E+04		3.2

				298		500		0.1		0.1		shrubs		silty		4.8E+04		2.8

				299		500		0.1		0.1		shrubs		sandy		9.0E+03		0.5

				300		500		0.1		0.2		shrubs		clayey		5.3E+04		3.1

				301		500		0.1		0.2		shrubs		silty		4.7E+04		2.8

				302		500		0.1		0.2		shrubs		sandy		8.9E+03		0.5

				303		500		0.1		0.5		shrubs		clayey		5.1E+04		3.0

				304		500		0.1		0.5		shrubs		silty		4.5E+04		2.7

				305		500		0.1		0.5		shrubs		sandy		8.4E+03		0.5

				306		500		0.1		0.8		shrubs		clayey		4.9E+04		2.9

				307		500		0.1		0.8		shrubs		silty		4.3E+04		2.6

				308		500		0.1		0.8		shrubs		sandy		7.9E+03		0.5

				309		500		0.2		0		shrubs		clayey		7.6E+04		3.8

				310		500		0.2		0		shrubs		silty		1.1E+05		4.9

				311		500		0.2		0		shrubs		sandy		7.4E+04		1.8

				312		500		0.2		0.05		shrubs		clayey		6.5E+04		3.8

				313		500		0.2		0.05		shrubs		silty		8.2E+04		4.8

				314		500		0.2		0.05		shrubs		sandy		3.1E+04		1.8

				315		500		0.2		0.1		shrubs		clayey		6.5E+04		3.8

				316		500		0.2		0.1		shrubs		silty		8.1E+04		4.8

				317		500		0.2		0.1		shrubs		sandy		3.1E+04		1.8

				318		500		0.2		0.2		shrubs		clayey		6.4E+04		3.7

				319		500		0.2		0.2		shrubs		silty		8.0E+04		4.7

				320		500		0.2		0.2		shrubs		sandy		3.0E+04		1.8

				321		500		0.2		0.5		shrubs		clayey		6.1E+04		3.6

				322		500		0.2		0.5		shrubs		silty		7.7E+04		4.5

				323		500		0.2		0.5		shrubs		sandy		2.8E+04		1.6

				324		500		0.2		0.8		shrubs		clayey		5.8E+04		3.4

				325		500		0.2		0.8		shrubs		silty		7.4E+04		4.3

				326		500		0.2		0.8		shrubs		sandy		2.6E+04		1.5
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		Calculation of plant transferfunctions from fading-out experiment

																																																				select plant species

																																																				-----------------------												a																b

																																																										Cd		Cu		Ni		Pb		Zn		C1		C2				Cd		Cu		Ni		Pn		Zn		C1		C2

																																																				Žolių mišinys						0.00		1.73		-5.12		1.77		9.64		2.42		0.00				0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

																																																				Plant species 2						0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Plant species 1																																																		Plant species 3																		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		name plant species				Žolių mišinys

		Soil properties

		organic matter content (%)				40

		clay content (%)				10

		pH				5

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		manganese		copper		nickel		lead		chromium		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1		2751.5		46.5		4.65		56		79.5		176																																						0.0E+00		1.4E+00		9.0E+02		2.8E+00		4.9E+04		2.8E+00		0.0E+00				3.2		1.8		0.0		1.9		1.4		2.4		0.0				0.00		0.16		2.95		0.45		4.69		0.45		0.00				0.00		0.16		2.95		0.45		4.69		0.45		0.00

		2		2799.5		47.2		4.5		59		76		168																																						0.0E+00		1.5E+00		8.5E+02		3.1E+00		5.0E+04		3.1E+00		0.0E+00				3.2		1.8		-0.0		1.9		1.4		2.4		0.0				0.00		0.17		2.93		0.50		4.70		0.49		0.00				0.00		0.17		2.93		0.50		4.70		0.49		0.00

		3		2715.6		48.3		4.652		56		81.6		181																																						0.0E+00		1.5E+00		9.0E+02		2.8E+00		4.8E+04		2.8E+00		0.0E+00				3.2		1.8		0.0		1.9		1.4		2.2		0.0				0.00		0.18		2.96		0.45		4.69		0.45		0.00				0.00		0.18		2.96		0.45		4.69		0.45		0.00

		4		2731.6		44.2		4.721		54		78.6		176																																						0.0E+00		1.3E+00		9.3E+02		2.6E+00		4.9E+04		2.6E+00		0.0E+00				3.2		1.8		0.1		1.9		1.4		2.4		0.0				0.00		0.13		2.97		0.42		4.69		0.41		0.00				0.00		0.13		2.97		0.42		4.69		0.41		0.00

		5		2833.6		45.8		4.49		53		77.4		167																																						0.0E+00		1.4E+00		8.5E+02		2.5E+00		5.1E+04		2.5E+00		0.0E+00				3.2		1.8		-0.0		1.9		1.4		2.4		0.0				0.00		0.15		2.93		0.40		4.71		0.40		0.00				0.00		0.15		2.93		0.40		4.71		0.40		0.00

				plant content (mg/kg dwt.)

		pot #		manganese		copper		nickel		lead		chromium		zinc		comp. 1		comp. 2

		1		1562.5		61.25		1.05		79.38		26.63		242

		2		1446.9		62.3		0.98		82.65		23.6		238

		3		1553.2		63.01		1.1		80.11		27.54		153																																																						transfer function coefficients

		4		1536.7		60.17		1.13		77.91		26.1		240																																																						cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5		1603.5		60.84		0.96		77.56		25.4		232																																																				a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

																																																																		b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

																																																																		R2		0.00		0.94		0.94		0.97		0.52		0.01		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		1.73		-5.12		1.77		9.64		2.42		0.00

		b		0.00		0.37		1.74		0.29		-1.75		-0.19		0.00

		Plant species 2

		name plant species

		Soil properties

		organic matter content (%)				0

		clay content (%)				0

		pH				0

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		3																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		4																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		5																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

				plant content (mg/kg dwt.)

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		1

		2

		3																																																																		transfer function coefficients

		4																																																																		cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5																																																																a		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		b		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		R2		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		0.00		0.00		0.00		0		0		0

		b		0.00		0.00		0.00		0.00		0		0		0

		Plant species 3

		Plant species

		Soil properties

		organic matter content (%)				0

		clay content (%)				0

		pH				0

		Results fading-out experiment

				soil content (mg/kg d.s.)																																																calculated pore water concentrations (mg/l)																log plant contents																log pore water concentrations																log pore water concentrations

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2																																				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2				cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		1																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		2																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		3																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		4																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

		5																																																		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00		0.0E+00				0.0		0.0		0.0		0.0		0.0		0.0		0.0				0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00		0.00		0.00		0.00		0.00		0.00		0.00

				plant content (mg/kg dwt.)

		pot #		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		1

		2

		3																																																																		transfer function coefficients

		4																																																																		cadmium		copper		nickel		lead		zinc		compound 1		compound 2

		5																																																																a		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		b		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																																																																		R2		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Coefficients for pore water-plant transferfunctions

		( log Qplant = a + b log C )

		coefficient		cadmium		copper		nickel		lead		zinc		comp. 1		comp. 2

		a		0.00		0.00		0.00		0.00		0		0		0

		b		0.00		0.00		0.00		0.00		0		0		0
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		Help

		Back to the contents:

		Legend				=		fill in cell

						=		table

				123		=		red numbers are scores per aspect

		Description of the aspects

		E1 soil quality

		E2 groundwater quality

		E3 soil loss

		E4 groundwater loss

		E5/6 energy use/

		and air emissions

		E7 surface water

		emissions

		E8 waste formation

		E9 space use

																																														Surface

																																														Current situation		Alt.

																																												Som:		1500		400

																																												Per jaar:		50.0		13.3

																																		Loads [mg.m3/kg]										Score Milieuverdienste:				36.7

																										Year		c [mg/kg]		s [mg/kg]		V [m3]		Current situation		Alternative

																										0		10.0		5.0		10		50		50.0

																										1		9.8		5.0		10.5		50		50.4

																										2		9.7		5.0		10.5		50		48.8

																										3		9.5		5.0		10.5		50		46.7

																										4		9.2		5.0		10		50		42.0

																										5		8.9		5.0		9.5		50		37.1

																										6		8.6		5.0		9.5		50		33.7																Loads

																										7		8.2		5.0		9.5		50		29.9								Year		c		s		V		Zero alt.		Alt.

																										8		7.7		5.0		9.5		50		25.7								0		10.0		5.0		10		50		50

																										9		7.2		5.0		9.5		50		20.9								5		10.0		5.0		10		50		50

																										10		6.7		5.0		9.5		50		15.7								8		10.0		5.0		10		50		50

																										11		6.1		5.0		9.5		50		10.0								8.01		5.0		5.0		10		50		0

																										12		5.4		5.0		9.5		50		3.8								15		5.0		5.0		10		50		0

																										13		4.7		5.0		9.5		50		0.0								20		5.0		5.0		10		50		0

																										14		4.7		5.0		9.5		50		0.0								25		5.0		5.0		10		50		0

																										15		4.7		5.0		9.5		50		0.0								30		5.0		5.0		10		50		0

																										16		4.7		5.0		9.5		50		0.0

																										17		4.7		5.0		9.5		50		0.0

																										18		4.7		5.0		9.5		50		0.0

																										19		4.7		5.0		9.5		50		0.0

																										20		4.7		5.0		9.5		50		0.0

																										21		4.7		5.0		9.5		50		0.0

																										22		4.7		5.0		9.5		50		0.0

																										23		4.7		5.0		9.5		50		0.0

																										24		4.7		5.0		9.5		50		0.0

																										25		4.7		5.0		9.5		50		0.0

																										26		4.7		5.0		9.5		50		0.0

																										27		4.7		5.0		9.5		50		0.0

																										28		4.7		5.0		9.5		50		0.0

																										29		4.7		5.0		9.5		50		0.0

																																Sum:		1500		415

																																Per year:		50.0		13.8

																																Score Environmental merit:				36.2
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The load of all pollutants that are removed is calculated. Only concentrations above the threshold value (s value) are taken into account. The score is maximum if all loads are removed within one year. Scores of different pollutants are normalised using the t value, which is the average of the s value and the intervention value.

The load of all pollutants that are removed is calculated. Only concentrations above the threshold value (s value) are taken into account. The score is maximum if all loads are removed within one year. Scores of different pollutants are normalised using the t value, which is the average of the s value and the intervention value.

The net removal of soil, irrespective of the remaining pollution in that soil.

The net removal of groundwater irrespective of the remaining pollution in that groundwater.

Energy use for all activities for the remediation. Diesel and electricity use are distinguished. It is automatically calculated what the corresponding annual inhabitant equivalents (average emissions per inhabitant in the Netherlands) are for energy use and air emissions. Evaporation of pollutants is not taken into account.

Surface water emissions, normalised by the threshold value from the Dutch evaluatienota water.

Waste quantity in m3, including waste soil, waste resulting from clean-up processes, active carbon and water purification sludge.

Amount of spce occupied by the remediation activities during the different phases of the operation. This means: space that cannot be used for any other activities.

The load calculations are carried out as follows: 
1. The load (concentration times volume in m3) in the current situation* (hence before the remediation starts) is calculated for all relevant pollutants. Lower concentrations than the s value are neglected. Below, an example is given (the red line in the graph). Worksheet Current situation ('Current')
2. Draw a graph of the expected load (concentration times volume in m3) as function of time for the alternative investigated. The worksheet Notepad ('Klad') can assist in this. Also here a correction takes place for the s values (blue line). Worksheet Notepad
3. Calculate the surface under the graph line for the alternative. The value (415; cell C4 in 'Notepad') is filled in in the worksheet of the alternative. Worksheet Notepad
4. The difference between the load in the current situation and the 30 year average for the alternative (green surface S in the graph)  is calculated and devided by the t value, in this case (50.0-13.8) / t. Worksheet I, II, III, enz.
5. This procedure must be carried out for all relevant pollutants.
Note. At the right of this text box, a simplified procedure is given.

* The current situation is NOT the same as 'doing nothing', i.e. in the currentb situation the volume stays constant and natural attenuation does not occur.

A simplified calculation is as follows: 
The calculation shown at the left is reletively complicated and requires detailed information on the nature of the pollution and its spreading. For simple casus an alternative calculation is possible, that often gives good estimations for environmental merit. The following assumptions are made:
1. The polluted volume is constant in time.
2. There is no natural attenuation.
3. The remediation takes place in distinct phases (see graph below).
Then, the score in the current situation is:
        {(c0-s) x V} / t      
And for the alternative investigated:
        {[(c0-s) x V x T1] + [(cf-s) x V x T2]} / (30  x  t)
Environmental merit is the difference between these two. In the example below the following values were taken: T1=8 year, T2=22 year (30-8), c0=10 en cf=5. Hence, the score is (1500-400)/(30 x t)= 36.7 / t. If needed, more phase can be distinguished.
This procedure must be followed for all pollutants.
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						Mn		1		2		3		4		5		6		7		8		9		10

						Zoles misinys		1562		1112		680		363		75		48		9		1		0.5		0

						Dirvozemis		2751		1822		1025		642		120		70		20		0		0		0

						Dirvozemis po augalais		3085		2135		1852		1620		1021		541		112		24		11		5

						Ni		1		2		3		4		5		6		7		8		9		10

						Zoles misinys		19.75		14.36		10.52		6.39		3.26		1.26		0.39		0.11		0		0

						Dirvozemis		4.65		2.22		1.13		0.8		0.1		0		0		0		0		0

						Dirvozemis po augalais		12.8		9.99		6.85		4.36		2.64		1.18		0.69		0.23		0.1		0

				Pb				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		79.38		66.58		49.3		37.32		19.65		12.1		4.3		1		0.3		0

						Dirvozemis		56		48		31		25		18		14		6		2		0.6		0

						Dirvozemis po augalais		25.85		21.69		17.25		14.32		11.21		6.35		2.35		0.88		0.1		0

				Chr				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		26.63		22.3		20		16		11.2		8.1		3.5		1.9		1.1		0.8

						Dirvozemis		79.5		64.9		48.2		33.5		21.3		16.2		7.1		4.1		1.6		0.5

						Dirvozemis po augalais		7.8		5.6		4.2		3.1		1.8		1.5		1.1		0.6		0.2		0

				Cu				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		61.25		51.3		41.2		29.3		14.2		7.5		6.6		3.2		1.1		0.8

						Dirvozemis		46.5		21		17.3		12.1		9.2		6.9		2.6		1.3		0.7		0.1

						Dirvozemis po augalais		23.75		18.3		13.2		8.45		5.9		4.8		2.3		1.5		0.8		0.1

				Zn				1		2		3		4		5		6		7		8		9		10

						Zoles misinys		242		188		121		76		46		11.3		4.3		2.3		1.1		0.1

						Dirvozemis		176		155		122		81		53		14		8		1		1		0

						Dirvozemis po augalais		155		135.2		112.6		70.3		51.3		11.2		6.2		3.2		0.6		0.1



Deze waarde is alleen ingevoerd om een mooi plaatje te kunnen maken.
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Interpretation of the graphs: 
The graph above shows a typical output for the comparison of remediation alternativesin environmental merit. The interpretation is as follows:
The green dotted line shows the maximum score that can be reached in environmental merit, i.e. all loads (above the s value) are immediately removed, without incurring any environmental costs, such as energy use or groundwater depletion. Of course, this utopic value can never be reached.
The red dotted lineis the calculation for a hypothetical reference alternative, called multifunctional. In this - conservative - alternative, all polluted soil is cleaned by extraction and the groundwater is flushed 50 times the polluted volume. Details are shown in worksheet 'Ref'.
The zero valueis the reference: in environmental merit, it is the current situation. If an alternative scores zero, the negative aspects equal the positive, or there is no difference compared to the current situation.
The graph Contribution each aspect shows the scores per aspect: the positive ones ar above the x axis, and the negatives below. For comparison, also the maximum scores that can be reached and the multifunctional (MF) reference are shown in the graph.
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						Koncentracija žolinės augalijos mišinyje, mg/kg

						Koncentracija dirvožemyje bėgant metams, mg/kg

						Koncentracija dirvožemyje valant su žoline augalija, mg/kg

				Mn				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		1562		412.65		36.15		14.3		2.1		0.7		0.3		0.1		0.1		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		2751		310		50.2		11.32		2.15		0.6		0.12		0.06		0		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		308.5		50.2		11.32		2.15		0.6		0.12		0.06		0		0		0

				Ni				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		3.94		3.56		2.12		1.86		1.12		0.63		0.39		0.11		0		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		4.65		1.67		1.24		0.79		0.48		0.21		0.12		0.04		0.02		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		1.6		1.1		0.8		0.47		0.3		0		0		0		0		0

				Pb				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		26.3		22.05		16.32		7.99		5.15		2.85		1.71		0.93		0.51		0.19

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		56		26.11		15.11		8.39		5.15		2.74		1.83		1.01		0.6		0.21

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		25.85		14.85		8.16		5.11		2.62		1.69		0.97		0.52		0.2		0.11

				Chr				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		26.63		6.52		1.52		0.23		0.08		0.06		0.01		0		0		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		79.5		8.13		1.17		0.1		0.06		0.02		0		0		0		0

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		7.8		0.952		0.09		0.04		0.01		0		0		0		0		0

				Cu				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		30.38		25.42		20.42		14.52		7.04		3.71		3.28		1.61		0.54		0.37

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		46.5		26.6		17.6		12.1		9.2		6.9		2.6		1.3		0.7		0.1

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		23.75		17.3		13.2		8.45		5.9		4.8		2.3		1.5		0.8		0.1

				Zn				1		2		3		4		5		6		7		8		9		10

						Koncentracija tiriamajame žolių mišinyje, mg/kg		104		55.32		24.21		12.03		6.52		3.2		1.13		0.41		0.11		0

						Koncentracija dirvožemyje, nuolat ji tręšiant, mg/kg		176		94.6		55.21		23.9		11.85		6.03		3.05		1.1		0.3		0.1

						Koncentracija dirvožemyje po valymo žolės mišiniu, mg/kg		95.7		56.3		23.5		11.95		6.12		3.11		1.19		0.32		0.09		0
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Koncentracija žolinės augalijos mišinyje, mg/kg

Koncentracija dirvožemyje bėgant metams, mg/kg

Koncentracija dirvožemyje valant su žoline augalija, mg/kg

Laikas [metais]

Koncentracija [mg/kg]
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Concentration in a mixture of grassy plants, mg/kg

Concentration in soil in a period of time, mg/kg

Concentration in soil decontaminated with grassy plants, mg/kg

Period, years

Concentration, mg/kg
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				MF-reference		[Verwachte eindsituatie]

				0

				Alternatives menu:

				Input screens

				E1 soil quality

				E2 groundwater quality

				E3 soil loss

				E4 groundwater loss

				E5/6 energy use and emissions

				E7 surface water emissions

				E8 waste formation

				E9 space use

				Output screen

				Effects table

				MF-reference

				E1 soil quality

				target value [mg/kg]		target value [mg/kg]		MTR [mg/kg]		Vracht [mg.m3.jr/kg]		lut. [%]		OS' [%]		QIsoil [m3]						s		i		t'

				zinc		72.5		372.8571428571		0		5		5		0						72.5		372.8571428571		222.6785714286

				nickel		15		90		0		5		5		0						15		90		52.5

				cupper		21		110.8333333333		0		5		5		0						21		110.8333333333		65.9166666667

				chromium		60		228		0		5		5		0						60		228		144

				lead		60		374.1176470588		0		5		5		0						60		374.1176470588		217.0588235294

				Manganese		60		228		0		5		5		0						60		228		144

				0		0		0		0		5		5		0						0		0		0

				0		0		0		0		5		5		0						0		0		0

				0		0		0		0						0						0		0		0

				0		0		0		0						0						0		0		0

				0		0		0		0						0						0		0		0

				Total:												0

				E1 soil quality		11224.809285226

				MF-reference

				E2 groundwater quality

				target value [ug/l]		target value [ug/l]		MTR [ug/l]		Vracht [ug.l.jr/kg]		QIgroundwater [m3]										t

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

				0		0		0		0		0										0

												0

				E2 groundwater quality		0

				MF-reference

				E3 soil loss

				Supplemented soil		0

				Re-used soil		0

				E3 soil loss		0

				MF-reference

				E4 groundwater loss

				Used groundwater [m3]		0

				Re-infiltrated groundwater [m3]		0

				E4 groundwater loss		0

				MF-reference

				E5/6 energy use and emissions

				Remediation actions		Eenheden		Diesel of Gas		Elektriciteit		MJ/eenh.		eenheid		Diesel [MJ]		Elektr. [MJ]

				1 Soil excavated		ton (diesel)		0				35		ton		0

				2 Soil to be transported away from the site		ton (diesel)		0				0.7		per ton.km		0

				Distance transport away		km (diesel)		50

				3 Soil to be transported to the site		ton (diesel)		0				0.7		per ton.km		0

				Distance transport to site		km (diesel)		20

				4 In situ soil remediation		ton (elektr.)						40		ton				0

				5 Extrative soil remediation		ton (elektr.)				0		120		ton				0

				6 Thermal soil remediation		ton (elektr.)						600		ton				0

				7 Other soil remediation		ton (elektr.)								ton				0

				8 Groundwater extraction		m3 (elektr.)						0.05		per m3/m				0

				Pump height		m

				9 Groundwater extraction		m3 (diesel)		0						per m3/m		0

				Pump height		m

				10 Water to be purified		m3 (elektr.)				0		0.4		m3				0

				11 Water to sewer		m3 (elektr.)				0		1.2		m3				0

				12 Natural gas use		m3 (gas)						31.65		m3				0.00E+00

				12 Other diesel		ton						35		ton		0

				13 Other electricity		MJ												0

				Total												0		0

				E5 energy use		0		inw.eq

				E6 air emissions		0		inw.eq

				MF-reference

				E7 surface water emissions

				Slope length (m)		Slope gradient (m/m)				Area covered (%)		Plant type				Soil texture				Soil erosion (kg/ha/yr)				L		grad		covered		plant		texture		index

																				0				6		7		9		5		6		326

				Pollutant		tsediment [mg/kg]		tsurface water [ug/l]		Eroded soil to surface water [%]		Volume discharged [m3]		Conc. disch'd [ug/l]		QIsurface water [m3]								s_wo		i_wo		t_wo		s_sed		i_sed		t_sed		cont. nr.				Soil erosion max		Soil erosion

				zinc		430		26		0%						0								12		40		26		140		720		430		17				0		0

				nickel		122.5		6.3		0%						0								4.1		6.3		5.2		35		210		122.5		16				0		0

				cupper		113		3.8		0%						0								1.1		3.8		2.45		36		190		113		11				0		0

				chromium		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

				lead		0		220		0%						0								5.3		220		112.65		NK		NK		0		13				0		0

				Manganese		240		84		0%						0								2.4		84		43.2		100		380		240		9				0		0

				0		0		0		0%						0								0		0		0		0		0		0		1				0		0

				0		0		0		0%						0								0		0		0		0		0		0		1				0		0

				0						0%						0

				0						0%						0

				0						0%						0

				E7 surface water emissions		0

				MF-reference

				E8 waste formation

				Waste soil clean-up [m3]		0

				Waste water purification [m3]

				Other waste [m3]

				E8 waste formation		0

				MF-reference

				E9 space use

						Phase I		Phase II		Phase III		Phase IV		Phase V

				space use in each phase [m2]		1.00E+02

				time occupation of the phase [years]		1

				Space use:		100		0		0		0		0

				E9 space use		-100

				MF-reference

				Effects table		Unit		score

				E1 soil quality		1000 m3		11.2248092852

				E2 groundwater quality		10 000 m3		0

				E3 soil loss		1000 m3		0

				E4 groundwater loss		1000 m3		0

				E5 energy use		inh.eq		0

				E6 air emissions		inh.eq		0

				E7 surface water emissions		1000 m3		0

				E8 waste formation		10 m3		0

				E9 space use		ha.year		-0.01



&F

Milieuverdienste in RMK

Prest.

Inhoud
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven
1

Naar boven

Naar boven
1

Naar boven
1

streefwaarde

interventiewaarde

lutum

Organisch stof- of humusgehalte; de waarden zijn automatisch gecorrigeerd want ze moeten tussen de 2% en 30% liggen; bij PAKs tussen 10% en 30%. Het organisch stofgehalte is gebruikt om de i- en de s-waarden te corrigeren.

Score per stof. Een Kubel is een m3 die is verontreinigd met 1 maal de tussenwaarde van de betreffende stof.
500 kubel is dus 500m3 met 1 maal de tusenwaarde of 5 m3 met 100 maal de tussenwaarde.
De waarde wordt door de tijdperiode geddeld (30 jaar) - zodat een gemiddelde resterende vracht per jaar wordt bepaald gedurende die periode.

score per component

streefwaarde

interventiewaarde

grondwatervolume verontreinigd met deze component

Gegeven waarden zijn slechts defaults. Voor specifieke locaties kunnen ze worden vervangen door preciezere kentallen.

Eenheid bedoeld in kolom direct links van deze. Bijvoorbeeld bij 1, is het dieselgebruik 35 MJ/ton afgegraven grond.

Vul in hoeveel ton grond wordt afgegraven.

Vul in hoeveel ton grond moet worden vervoerd

Vervoersafstand in km (enekele reis)

Vul in hoeveel ton grond moet worden aangevoerd.

Vervoersafstand in km, enkele reis.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Vul in hoeveel ton grond moet worden gereinigd.

Energiegebruik in MJ per ton grond.

Vul in hoeveel m3 er moet worden opgepompt.

Vul in hoeveel m3 er moet worden opgepompt.

indien niets wordt ingevuld is de voorkeurswaarde 0.02

Vul in hoeveel m3 water er moet worden gereinigd.

Vul in hoeveel m3 water er naar de rioolwaterzuiveringsinstallatie moet worden afgevoerd.

Vul in hoeveel tonnen diesel nodig is voor andere processen.

Vul hier het elektriciteitsgebruik van andere processen in MJ. 1 kWh komt overeen met 3.6 MJ.

Toelichting

Toelichting

Gemiddeld energiegebruik per inwoner in Nederland in 1997 was ongeveer 200 GJ

Emissies CO2, SO2 en NOx berekend met standaard LCA-omrekenfactoren en gerelateerd aan emissies per capita. Wegen elk even zwaar.

Score per stof. Een Kubel is een m3 die is verontreinigd met 1 maal de tussenwaarde van de betreffende stof.
500 kubel is dus 500m3 met 1 maal de tusenwaarde of 5 m3 met 100 maal de tussenwaarde.
De waarde wordt door de tijdperiode geddeld (30 jaar) - zodat een gemiddelde resterende vracht per jaar wordt bepaald gedurende die periode.

M1
1

M2
4

M3
4

M4

M5/6
6,7

M7

M8

M9

Kladblok
1

Kladblok
1

Vul hier de vracht in maal de tijdsduur dat die vracht zich in de bodem bevindt. Tip: gebruik het kladblok.
N.B. Deze waarde wordt afgetrokken van de waarde bij de huidige situatie. Hoe hoger dus de score, hoe lager de milieuverdienste.

Vul hier de vracht in maal de tijdsduur dat die vracht zich in de bodem bevindt. Tip: gebruik het kladblok.
N.B. Deze waarde wordt afgetrokken van de waarde bij de huidige situatie. Hoe hoger dus de score, hoe lager de milieuverdienste.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Please fill in the load of polluatant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

Total amount of contaminants transported to other areas or surface water due to erosion of soil

The net amount of groundwater which is lost, neglecting any pollution in the soil.

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tonnes of diesel or ton km to MJ. These defaults can be adapted if necesarry.

Surface water emissions.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of space occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

Please fill in the load of pollutant j, as far as it is higher than the s-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The pollutants are copied from the worksheet 'Current situation'. Please fill in this sheet first.

Please fill in the leaching of pollutant j, as far as concentrations in leachate are higher than the target-value. 
This load is divide by (i+s)/2 to calculate the soil cubels in m3.
Finally, the contributions of all pollutants are summed.

Please note: if no changes occur, please fill in the same numbers as in the current situation.

The net amount of soil which is lost, neglecting any pollution in the soil.

soil from other locations

excavated soil that will be used elseware

The net volume of groundwater which is lost, neglecting any pollution in the soil.

The total volume of extracted groundwater, neglecting any pollution in the soil.

Volume of extracted groundwater that is re-infiltrated

Fill in the energy use for the operation. Some default values are given (column MJ/unit) for converting tons of diesel or ton km to MJ. These defaults can be adapted if necesarry.

single trip

single trip

If left blank 2m is used as default

If left blank 2m is used as default

rioolwaterzuiveringsinstallatie

Vul hier het dieselgebruik van andere operaties die (fors) energie gebruiken.

Vul hier het elektriciteitsgebruik van andere operaties die (fors) energie gebruiken. Eenheid is MJ! 1 kWh komt overeen met 3.6 MJ.

Surface water emissions are calculated from the mass of eroded soil. The pollution is standardised with the underwater soil target and MTR values. If these are unknown, the message 'NK' appears.
In addition some remediation techniques result in surface water emissions, eg. after groundwater treatment. Dissolved polluteants are standardised wit the surface water norms.

This includes e.g.:
Waste soil 
Waste resulting from clean-up processes
Active carbon
Water purification sludge

Amount of spce occupied by the remediation activities during the different phases of the operation. 
This means: space that cannot be used for any other activities. If this continues after 30 years it does not have to be taken into account.

The actual space taken up by the polluted site may increase as a result of erosion.

Top

Top

Top
1

Top

Top

Top
1

t value water sediments in milligram/l

t value surface water in microgram/l

Fraction of eroded soil that will flow into surface water. Set to zero if surface water is not affected.

Score for each compound. A cubel is a m3 of eroded soil that is polluted with 1 times the t value of the compound.
Hence, 500 cubel is 500 m3 containing one times the t value or e.g. 5 m3 containing 100 times the t-value.
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Bijdrage aan Milieuverdienste


M1 grondkwaliteit


M2 grondwaterkwaliteit


M3 verlies grond


M4 verlies grondwater
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 Variant I  Variant II  Variant III


Milieuverdienste-index


Het theoretisch maximum: Alle 


vrachten worden binnen een 


jaar verwijderd zonder dat daar 


kosten voor het milieu 


tegenover staan.


De nullijn komt overeen met 


de huidige situatie. Een 


positieve score betekent dus 


dat het mileu erop 


vooruitgaat. Een negatieve 


score betekent dat het 


milieu erop achteruitgaat; de 


variant kan echter wel een 


grote risicoreductie 


opleveren.


Dit is de score voor een 


standaard-


multifunctionele variant. 


De grond wordt extractief 


gereinigd en 50 maal het 


grondwater-volume wordt 


opgepompt, gereinigd en 


geloosd op het riool.
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