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Boundary of parcel between remediated 
land(left) and non-remediated land(right)

Remediated section with large 
pebbles and gravels. Shows signs of 
deep mixing.

Remediated section with pebbles and gravels. 

Arsenic
Target Level For 

Remediation
794 mg/kg or ppm

Lead
Target Level For

Remediation
650 mg/kg or ppm

1
2

3

4

7

8

56

Lead Reading From 2016 Survey

New Survey Sites

1
2

3

4

7

8

56

Arsenic Reading From 2016 Survey

New Survey Sites

Soil sample Bags 1-8

Study Area:
Prickly Pear Land Trust
Greenway Project, 
East Helena MT

Introduction:
• From 1888-2001, ASARCO operated a smelter in the East 

Helena area which dispersed unhealthy levels of lead 
and arsenic into the soil and waterways. After becoming 
a superfund site in 2010, plans for remediation of the 
area have been underway in order to bring the lead and 
arsenic down to safe levels. Prickly Pear Land Trust 
acquired the parcel of land and has worked with 
Montana Environmental Trust Group (METG) and 
Hydrometrics to remediate the contaminated ground. 
Hydrometrics will mix the contaminated surface soils 
with deeper soil material in order to dilute 
concentrations of lead and arsenic.  The typical depth for 
mixing is around 6 inches but, in this case, Hydrometrics 
is mixing the top 12 inches of soil, extending several feet 
in places where lead was detected at depths down to 4 
feet.

Research question:
• How effective is the process of turning heavily and 

deeply contaminated soil to remediation efforts?

Goals / Research Objectives:
Evaluate the success of remediation efforts and identify 
variation in lead and arsenic across the site after soils have 
been turned.

Methods:
• Sites that were previously sampled by the EPA and 

Hydrometrics were resampled after initial turning stage 
of remediation.

• Soil surface samples were obtained from top 2-3 
inches of fresh surface.

• Samples were then analyzed with portable a X-ray 
fluorescence spectroscopy (XRF) analyzer to measure  
concentrations of lead and arsenic

• Results are compared with previous study

Niton XL5 Plus Handheld XRF Analyzer 
measures concentrations of  heavy 
metals  and other element in soils.

Remediated section of 
soil. More surface mixing.

Results:
• Lead and arsenic concentrations have decreased 

significantly showing success in remediation.

• Most remediated areas have decreased by 50%

• Some levels of lead have decreased by more than 
75%

• Arsenic levels have all dropped by more than 20%

• Site 6 is 286 ppm above 
the target level for
remediation
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