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Oakmont is an affluent riverfront 
community on Allegheny River, within 
15 miles of downtown Pittsburgh.  Not 
a typical Southwestern PA Milltown, 
Oakmont has PGA Tour stop at 
Oakmont Country Club, but also had 
local steel mill, 57 acre site of electric 
arc furnaces until 2002 .  
Regional Industrial Development Corp. 
became owner of mill buildings and 
northern 34 acres as result of 
bankruptcy.  Local contractor acquired 
southern 23 acres with slag heap.
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Contractor capped slag (residual 
waste as per PADEP) and placed 
other miscellaneous fill on site. 

Plum Creek flows into Allegheny 
River at south end of site.  
Location is attractive for 
riverfront residential 
development
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Southern 23 ac. portion of millsite
is focus of this study



Site exploration included 28 
borings, 5 monitoring wells, and 
numerous surface samples.
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Despite a long history of disposal of various mill wastes, the 
site’s major constituent of concern is arsenic, which can 
exceed PA residential direct contact MSC in all site 
materials.  Highest arsenic concentrations occur in slag, 
which also contains MSC exceedences for lead and iron.



Cross section perpendicular to river.  Slag pile occurs 
beneath miscellaneous fill cap.  All fill underlain by alluvium.



Cross section parallel to river.  Slag pile to north.



Arsenic can exceed MSC throughout site, 
although concentrations are clearly 
higher in industrial fill as compared with 
miscellaneous fill and alluvium.

Considering the varying concentrations 
detected in different materials, the source 
of the arsenic is unclear.  Is it 
anthropogenic or natural?



Sources of Arsenic from Sources of Arsenic from 
Steelmaking/FinishingSteelmaking/Finishing

alloying agents alloying agents 
metal finishing metal finishing 
flyashflyash
slagslag



Other Anthropogenic Other Anthropogenic 
Sources of ArsenicSources of Arsenic

Treated lumber, Treated lumber, 
Coal refuseCoal refuse
glass production,glass production,
semiconductors, semiconductors, 
herbicide, herbicide, 
pesticide, pesticide, 
antimicrobial additive to poultry and swine feedantimicrobial additive to poultry and swine feed
leadlead--acid batteries, acid batteries, 
coke oven emissions, coke oven emissions, 
flyashflyash, , 
coal refuse, coal refuse, 
wastewater sludge wastewater sludge 



Natural Arsenic Concentrations Natural Arsenic Concentrations 
in Soil in Soil 

1998 Study by the Association for the 
Environmental Health of Soils
From 34 State responses:
Natural Concentrations 0.1 – 40 ppm

(Tennessee reports 120 ppm)
Regulated Concentrations (residential) 

0.1 – 22 ppm (Montana - 250 ppm)



Test pit soils sampled for geotechnical 
properties, arsenic, and lead.

Borrow area for additional cap over site.  
Undeveloped hillside within 5 miles of site. 



Sample Arsenic Lead

PH1 5.7 43

PH2 9.3 31

PH3 15 26

TP1 3.3 20

TP5 14 49

TP7 8.4 26

TP9 7.5 29

TP11 8.2 18

TP13 25 28

TP18 9.8 36

Avg. 10.62 30.6

PA SWH 12 500

Borrow Area Samples

Testing results 
indicate exceedences 
for arsenic of up to 
twice the residential 
direct contact MSC.



Background StandardBackground Standard
(of Pennsylvania Act 2)(of Pennsylvania Act 2)

Allows concentrations consistent with widespread area levels,   Allows concentrations consistent with widespread area levels,   
either natural or anthropogeniceither natural or anthropogenic

Considerable offsite sampling requiredConsiderable offsite sampling required

Toxicity not addressed Toxicity not addressed –– not suitable for residential developmentnot suitable for residential development



Arsenic Species in SoilArsenic Species in Soil
PentavalentPentavalent –– most stable in most stable in vadosevadose

zone, relatively less toxic zone, relatively less toxic 
Trivalent Trivalent –– most toxic, basis for MSCmost toxic, basis for MSC
Organic Organic –– less commonless common



Speciation TestingSpeciation Testing

Could show that less toxic form of arsenic is Could show that less toxic form of arsenic is 
presentpresent

Expensive Expensive –– 10x cost of total As analysis10x cost of total As analysis
Additional sampling neededAdditional sampling needed
NonNon--standard test standard test –– only one lab certified only one lab certified 

by PA (for nonby PA (for non--certified test)certified test)



Speciation testing 
indicates that, although 
most As is present in 
pentavalent form, 
trivalent As is present 
in a single sample at 
concentration above 
residential direct 
contact MSC.

Although results are 
generally favorable, 
speciation testing alone 
will not address arsenic 
concentrations



Risk AssessmentRisk Assessment
Conducted for both child and adult site residentsConducted for both child and adult site residents

Arsenic bioavailability is reduced by occurrence in soil matrix Arsenic bioavailability is reduced by occurrence in soil matrix (based on (based on 
toxicological studies)toxicological studies)

Concentrations of 65 Concentrations of 65 ppmppm and below do not pose unacceptable human health and below do not pose unacceptable human health 
risks, based on Pennsylvania criteriarisks, based on Pennsylvania criteria

Risk assessment was conservatively conducted using parameters apRisk assessment was conservatively conducted using parameters appropriate propriate 
for trivalent arsenic, whereas testing showed that only about 12for trivalent arsenic, whereas testing showed that only about 12 percent of percent of 
arsenic is trivalent (based on single outlier), so actual risks arsenic is trivalent (based on single outlier), so actual risks are lower than are lower than 
those used for assessmentthose used for assessment



Regulatory StatusRegulatory Status

PADEP has approved Site PADEP has approved Site 
Characterization, Risk Characterization, Risk 
Assessment, and Cleanup PlanAssessment, and Cleanup Plan
Infrastructure, soil cap, and Infrastructure, soil cap, and 

Housing Construction is pendingHousing Construction is pending


