
the reconstitution: 
environmental restoration assessment by means of LCC and FCC

Comparisons of 5 soil samples before and after reconstitution show how reconstitution improves LCC and FCC classes

The results, revealing jump from IV, VI and VII to II in LCC classes, and from the III and V to I in FCC, show how 
reconstitution is able to modify environmental and agronomic conditions from a predominant use of pasture to a 
possibility of intensive cultivation.

Reconstitution is a pedotechnique producing environmental proper and fertile Technosols applying chemical-
mechanical treatment to alluvial sediments, degraded soils and pedomaterials included waste by different productive 
processes.  
By the means of reconstitution the environmental restoration of covering degraded soil of a closed landfill near 
Piacenza is made. 

LCC is used to classify lands; the limitation made up by low productivity, due to soil chemical fertility (pH, C.E.C., 
organic matter, salinity, degree of saturation) is related to morphology, climate and vegetation of the area where 
soil is. 
FCC is used to evaluate soil fertility, not in relation to morphology or evolution, but on the bases of physico-chemical 
properties of the 0-20 cm soil layer. On the basis of pH, organic matter, total CaCO3, exchangeable K2O, P2O5 a 
modification of FCC is used to calculate an indicator of global soil fertility.

www.lifeplusecosistemi.eu 
LIFE10  ENV/IT/000400 NEW LIFE 
total budget 4.025.473.00 euro 

EU contribution 1.929.837.00 euro

chemical fertility 

Area 1 (2011) Area 1 (2016)

evaluation LCC evaluation LCC

pH 7.9 good I 7.8 good I

salinity 

dS m-1
0.2 good I 0.8 good I

C.E.C.  
meq/100g 19.7 good I 31.2 good I

CaCO3 tot 
g kg-1

38 good I 124 good I

Area 1 (2011) Area 1 (2016)

clay 
 % 15 11

CaCO3 tot 
g kg-1 38 124

1 year mineralized O.M. 
% 1.5 1.0

org. C 
% 1.7 4.7

years for C mineralization 
N 1.1 4.5

pH 7.9 7.8

P2O5  
mg kg-1 99 104

K2O  
mg kg-1 82 199

intrinsec fertility C A

chemical fertility 3 2

fertility III I

area 1

Area 1 (2011) Area 1 (2016)

LCC LCC

root restricting layer 
cm 35 IV >150 I

Texture SL II SL II

parent material 
% 12 II <5 I

gravel 
% 6.5 IV <0.3 I

stoniness no I no I

chemical fertility - I - I

Salinity 
dS m-1 0.2 I 0.8 I

slope 
%

<0.2 I <0.2 I

erosion risk no I no I

climatic limitation no I no I

Area 1 improves from class IV soil with very severe limitations that restrict the 
chiose of plants and/or require very careful management to class II soils have 
moderate limitations that restrict the choice of plants or that require moderate 
conservation practices; fertility improves from class III to I.

area 1
pasture farming

LCC natural 
envir. 

forest limited moderate Intensive limited Moderate Intensive very 
intensive

I

II 2016

III

IV 2011

V

VI

VII

VIII
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area 2

Area 2 (2011) Area 2 (2016)

LCC LCC

root restricting layer 
cm 26 IV >150 I

Texture SL II L - SL I - II

parent material 
% 18 III <5 I

gravel 
% 5 IV <0.3 I

stoniness no I no I

chemical fertility - I - I

Salinity 
dS m-1 0.3 I 2.8 II

slope 
%

<0.2 I <0.2 I

erosion risk no I no I

climatic limitation no I no I

chemical fertility 

Area 2 (2011) Area 2 (2016)

evaluation LCC evaluation LCC

pH 7.5 good I 7.8 good I

salinity 

dS m-1
0.3 good I 2.8 good II

C.E.C.  
meq/100g 12.1 good I 34.5 good I

CaCO3 tot 
g kg-1

55 good I 243 good I

Area 2 (2011) Area 2 (2016)

clay 
 % 12 10

CaCO3 tot 
g kg-1 55 243

1 year mineralized O.M. 
% 1.5 0.9

org. C 
% 2.7 6.6

years for C mineralization 
N 1.8 7.3

pH 7.5 7.7

P2O5  
mg kg-1 48 95

K2O  
mg kg-1 95 211

intrinsec fertility C A

chemical fertility 3 2

fertility III I

area 2
pasture farming

LCC natural 
envir. 

forest limited moderate Intensive limited Moderate Intensive very 
intensive

I

II 2016

III

IV

V

VI 2011

VII

VIII

Area 2 improves from class VI soils have severe limitations that make them generally 
unsuitable for cultivation and that restrict their use mainly to pasture, rangeland, 
forestland, or wildlife habitat to class II soils have moderate limitations that 
restrict the choice of plants or that require moderate conservation practices; 
fertility improves from class III to I.

area 3

Area 3 (2011) Area 3 (2016)

LCC LCC

root restricting layer 
cm 24 VII >150 I

Texture SL II SL II

parent material 
% 37 IV <5 I

gravel 
% 28 VII <0.3 I

stoniness no I no I

chemical fertility - I - I

Salinity 
dS m-1 2.0 I 2.4 II

slope 
%

<0.2 I <0.2 I

erosion risk no I no I

climatic limitation no I no I

chemical fertility 

Area 3 (2011) Area 3 (2016)

evaluation LCC evaluation LCC

pH 7.9 good I 7.7 good I

salinity 

dS m-1
2.0 good I 2.4 partially 

good II

C.E.C.  
meq/100g 8.5 good I 33 good I

CaCO3 tot 
g kg-1

130 good I 173 good I

Area 3 (2011) Area 3 (2016)

clay 
 % 12 11

CaCO3 tot 
g kg-1 130 173

1 year mineralized O.M. 
% 1.1 0.9

org. C 
% 1.9 5.1

years for C mineralization 
N 1.7 3.1

pH 7.9 7.7

P2O5  
mg kg-1 18 85

K2O  
mg kg-1 98 284

intrinsec fertility C A

chemical fertility 5 2

fertility V I

area 3
pasture farming

LCC natural 
envir. 

forest limited moderate Intensive limited Moderate Intensive very 
intensive

I

II 2016

III

IV

V

VI

VII 2011

VIII

Area 3 improves from class VII soils have very severe limitations that make them 
unsuitable for cultivation and that restrict their use mainly to grazing, forestland, 
or wildlife habitat to class II soils have moderate limitations that restrict the choice 
of plants or that require moderate conservation practices; fertility improves from 
class V to I.

area 4

Area 4 (2011) Area 4 (2016)

LCC LCC

root restricting layer 
cm 35 IV >150 I

Texture SL II SL II

parent material 
% 12 IV <5 I

gravel 
% 6.2 IV <0.3 I

stoniness no I no I

chemical fertility - I - I

Salinity 
dS m-1 0.2 I 1.4 II

slope 
%

<0.2 I <0.2 I

erosion risk no I no I

climatic limitation no I no I

chemical fertility 

Area 4 (2011) Area 4 (2016)

evaluation LCC evaluation LCC

pH 8.1 good I 7.6 good I

salinity 

dS m-1
0.2 good I 1.4 good II

C.E.C.  
meq/100g 32.2 good I 41 good I

CaCO3 tot 
g kg-1

138 good I 199 good I

Area 4 (2011) Area 4 (2016)

clay 
 % 12 13

CaCO3 tot 
g kg-1 138 199

1 year mineralized O.M. 
% 1.1 0.9

org. C 
% 2.3 7.5

years for C mineralization 
N 2.1 8.3

pH 8.1 7.6

P2O5  
mg kg-1 139 121

K2O  
mg kg-1 99 183

intrinsec fertility B A

chemical fertility 3 2

fertility III I

area 4
pasture farming

LCC natural 
envir. 

forest limited moderate Intensive limited Moderate Intensive very 
intensive

I

II 2016

III

IV 2011

V

VI

VII

VIII

Area 4 improves from class IV soil with very severe limitations that restrict the 
chiose of plants and/or require very careful management to class II soils have 
moderate limitations that restrict the choice of plants or that require moderate 
conservation practices; fertility improves from class III to I.

area 5

Area 5 (2011) Area 5 (2016)

LCC LCC

root restricting layer 
cm 22 VII >150 I

Texture SL II SL II

parent material 
% 25 III <5 I

gravel 
% 6.8 IV <0.3 I

stoniness no I no I

chemical fertility - I - I

Salinity 
dS m-1 0.1 I 2.7 II

slope 
%

<0.2 I <0.2 I

erosion risk no I no I

climatic limitation no I no I

chemical fertility 

Area 5 (2011) Area 5 (2016)

evaluation LCC evaluation LCC

pH 8.0 good I 7.5 good I

salinity 

dS m-1
0.1 good I 2.7 good I

C.E.C.  
meq/100g 15.9 good I 37 good I

CaCO3 tot 
g kg-1

60 good I 189 good I

Area 5 (2011) Area 5 (2016)

clay 
 % 10 10

CaCO3 tot 
g kg-1 60 189

1 year mineralized O.M. 
% 1.5 1.0

org. C 
% 2.7 4.9

years for C mineralization 
N 1.7 3.3

pH 8.0 7.5

P2O5  
mg kg-1 80 133

K2O  
mg kg-1 82 206

intrinsec fertility C A

chemical fertility 3 2

fertility III I

area 5
pasture farming

LCC natural 
envir. 

forest limited moderate Intensive limited Moderate Intensive very 
intensive

I

II 2016

III

IV

V

VI

VII 2011

VIII

Area 5 improves from class VII soils have very severe limitations that make them 
unsuitable for cultivation and that restrict their use mainly to grazing, forestland, 
or wildlife habitat to class II soils have moderate limitations that restrict the choice 
of plants or that require moderate conservation practices; fertility improves from 
class III to I.

intrinsec fertility 
intrinsecaN Class

< 2 C
2 - 4 B
> 4 A

intrinsec fertility 
decreases from A to C. 
N = years for C mineralization 
N = org. C / K2 

K2 = 1200 x (1 / (clay + 20)) x (1 / (CaCO3 + 20)) Fertility decreases from I to V

fertility
chemical 
fertility

intrinsec fertility
A B C

1 I I II
2 I II III
3 II III III
4 IV IV V
5 IV V V

FCC classes

Chemical fertility decreases from1 to 5

Chemical fertility decreases from 1 to 5

LCC classes

I          soils have slight limitations that restrict their use

II        soils have moderate limitations that restrict the choice of plants or that 
require moderate conservation practices

III       soils have severe limitations that reduce the choice of plants or require special 
conservation practices, or both

IV        soils have very severe limitations that restrict the choice of plants or require 
very careful management, or both

V         
soils have little or no hazard of erosion but have other limitations, impractical 
to remove, that limit their use mainly to pasture, range, forestland, or wildlife 
food and cover

VI       
soils have severe limitations that make them generally unsuited to cultivation 
and that limit their use mainly to pasture, range, forestland, or wildlife food 
and cover

VII soils have very severe limitations that make them unsuited to cultivation and 
that restrict their use mainly to grazing, forestland, or wildlife

VIII     
soils and miscellaneous areas have limitations that preclude their use for 
commercial plant production and limit their use to recreation, wildlife, or 
water supply or for esthetic purposes

 For each soil LCC class agrees to the most severe class assigned to a parameter.
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