
Method   
The software SiteWiseTM, V3 of 2013, 
a free use software developed by 
B a t t e l l e  p o w e r e d  b y  t h e 
Env i r onmen ta l and t echn i ca l 
assistance of the U.S. Navy, e U.S. 
Army Corps of Engineers, was used 
for the Environmental Impacts 
assessment associated to the 
remediation of the groundwater. The 
assessment indicators are: Emissions 
of SOx, NOx and greenhouse gases, 
PM10, water and energy consumption 
and workers safety.  

Further information 
Dr. Geol. Claudia B. Mosangini 
cm@ecosurvey.it, t.:+39 051 7457013 

PhDITalents project 
The realization of the “Portal for a 
simplified  assessment of the 
environmental Impacts” is a three 
years research project proposed by 
Ecosurvey® under the PhDITalents 
program, giving the opportunity to  
post PhD to be positioned  in 
diverse companies. The present 
project was selected on May 2016 
and is co-funded by the Italian 
G o v e r n m e n t o f I n s t r u c t i o n , 
University and Research (MIUR), 
Confindustria and CRUI foundation. 
 
 
 
 
 
Moreover, the project received the 
“Seal of Excellence” by the European 
Commission in the frame of Horizon 
2020: “The proposal was successful in 
a highly competit ive evaluation 
process as an innovative project”  
 
 
 
 
 
 
 
 
The project aims to compare the 
different methods to calculate the 
environmental impacts, including 
SiteWiseTM and SEFA-USEPA. Based 
on the results obtained it will be 
possible to make available a simplified 
method trough a web portal, to 
evaluate the environmental footprint of 
remediation activities. The calculation 
in real time of the environmental 
impacts will be supported by remote 
control systems of the plans. 
The environmental footprint calculation 
procedure will be validated on active 
remediation in Italy and shared with 
ISPRA and SEFA-US_EPA. For 
collaboration on the project and 
interest please visit:  www.ecosurvey.it/
contatti. 
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Monitored Natural Attenuation (MNA) 
 

In-situ Chemical Oxidation (ISCO) 

Results summary   
The study pointed out: 
•  The comparison of the treatment options: 
 
 
 
 
 
 
 
 
 

•  the calculated normalized values for the  
environmental Impacts: 

•  a list of the treatment options based 
on impacts and costs: 

 
 
 
 

P&T ISCO MNA 
Total Cost Low High Medium 

Environmental impacts 
GHG Emissions High High Low 
Energy Usage High High Low 
Water Usage High High Low 

Electricity Usage High Medium Low 
Onsite NOX Emissions Low High Low 
Onsite SOX Emissions Low High Low 
Onsite PM10 Emissions Low High Low 

Total NOX emissions High High Low 
Total SOX Emissions High High Low 
Total PM10 Emissions High High Low 
Accident Risk Fatality Low High Low 
Accident Risk Injury Low High Low 

Study case 
 
 
 
 
 
 
 
 
 
 
 

The project pretends to develop a simplified standardized method for the 
assessment of the environmental impacts associated to the processes of soil 
and groundwater remediation, considering specific indicators of the so called 
green & sustainable remediation. 

The study case refers to the examination and confrontation of the main indicators for 
an environmental impacts assessment using the software SiteWiseTM. The 
comparison was conducted for three different groundwater remediation options for an 
industrial operative area which have been polluted by hydrocarbons and organo-
chlorinated compounds. 
The Risk Analysis highlighted the absence of sanitary risk, therefore the remediation 
interventions “Messa in Sicurezza Operativa” (MISO) have the objective of respecting 
the Contamination Thresholds (CSC) (tab. 2, Allegato V, parte IV, D.lgs. 152/2006).  
The subsoil of the site is characterized by the presence of a continuous clay layer at 
the scale of the site that separates the groundwater at 6 m depth and at 18 m depth. 
Both groundwater stratums are contaminated and the presence of a well of 
establishment, decommissioned about 10 years ago, is probably the cause of the 
transfer of contamination from the upper groundwater to the lower one. Remediation 
strategies relevant to the site examined in a comparative are: Pump & Treat (P&T), 
in-situ chemical oxidation (ISCO) and monitored natural attenuation (MNA). It is 
currently under way evaluating the applicability of bioremediation.  

Cloruro di Vinile: 596 µg/l (CSC <0,5) 
1,2-dicloroetilene: 1980 µg/l (CSC <60) 
Toluene: 161 µg/l (CSC <15) 
Idrocarburi tot: 3695 µg/l (CSC 350) 

 

Cloruro di Vinile: 2 µg/l 
1,2-dicloroetilene: 112 µg/l 
Toluene: 5 µg/l 
Idrocarburi tot: 183 µg/l 

The water consumption due the extraction of groundwater is around 40.000 m3/y, about the half 
of the water amount extracted is able to be used in the production line of the company. 

The SOx, NOx and PM10 emissions are caused by the construction of wells for the injection of 
oxidants in the groundwater and the extraction of water from the lower aquifer. 

The off-site emissions are prevalent, compared to on-site emissions, during hydro-chemical 
monitoring of groundwater quality, which is the main activity of the MNA. 
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WELL MATERIALS Well type 1 
Input number of wells 1 
Input depth of well (m) 10,20 
Chose specific casing material Sch 40 PVC 
Chose well diameter (m) 0,30 
Input quantity of sand (kg) 0 
Input quantity of gravel (kg) 240 
Input quantity of bentonite (kg) 30 
Input quantity of cement (kg) 20 
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Intervention phase 

Construction 

Operation (5 years) 

Monitoring post 
operation (5 years) 

Intervention phase 
Construction 

Operation (5 years) 

Monitoring post operation (5 years) 

11.900	m3/y	

		

		

Use	for	the	site	produc7on	line	10.000	m3/y	

		

		

		

ISCO	
treatment	

Deep	
groundwater	

Shallow	
groundwater	

Ac7vated	carbons	
		
Iron	remover	

		
SoBener	
		

Discharge	in	sewer	

1)	Pilot	test:	5	oxidant	injec7o		
campaigns	in	10	wells	
2)	Treatment:	20	oxidant	injec7on	
campaigns	in	40	wells	

2	

Deep	
groundwater	

Shallow	
groundwater	

11.900	m3/y	

		

		

Ac-vated	carbons	
		

11.900	m3/y	

		

		

Use	for	the	site	produc-on	line	

Iron	remover	
		

SoAener	
		10.000	m3/y	

		

		

		

5.620	m3/y	

		Water	re-circula-on	

		 Ac-vated	carbons	
		

Iron	remover	
		

SoAener	
		

Air	Stripper	
		

Discharge	in	sewer	

Intervention phase 
Construction: 5 piezometers and water analysis 

Monitoring: quarterly 13 piezometers (15 years) 
Deep	

groundwater	

Shallow	
groundwater	

1)	Construc,on	of	6	monitoring	
piezometers	
2)	Grouddwaret	chemical	
analysis	

	
		

1)	Construc,on	of	7	
monitoring	piezometers	
2)	Groundwater	chemical	
analysis	

	
		

Quarterly	monitoring	of	
piezometers	for	15	years	
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Environmental	indicators	

1)	MNA	
2)	P&T	
3)	ISCO	

Total	costs	

1)	P&T	
2)	MNA		
3)	ISCO	

Placement	of	the	examined	technologies	

high	

low	


