
Contaminated Soil on Highway Shoulders 

Lesson Learned from  
Iowa St Viaduct Project 



    
 

Most of the topsoil bordering Region 1 highways is not in 
good condition. 

On 8 out of 10 projects it does not meet DEQ clean fill standards. 



Region 1 has been actively investigating road shoulder soil 
contamination since the Iowa Street project.  

 Prior to 2010, we did not suspect the road 
shoulders were contaminated.  It was all  
assumed to be clean.  (Except areas of known 
spills.)    
 
The Iowa St project made us aware of DEQ’s 
clean fill guidelines, which they take seriously. 
 
 
  
  
 



 
 
Since 2010, hundreds of samples have 
been collected from dozens of projects 
and analyzed for contaminants likely 
to be found along highway right of 
way.   

Gasoline  (never present) 
Volatile organic compounds (BTEX) 
Diesel 
Pesticides 
PCBs     
Heavy Oil (almost always) 
Polynuclear aromatic hydrocarbons 
Metals (always present) 

 
 
 

 
 

One sample could be analyzed for 12 
different metals and over 75 organic 
compounds.   **  

The contaminant that shows up most often at elevated 
concentrations and causes the most concern is…… 

Diesel spill from 
failed oil/water 
separator at Loves 
Truck Stop in 
Troutdale. 

Increasing frequency 
of occurrence 

 
 
 



            Lead 
 
  
 



The DEQ’s most recent clean 
fill directive lists the maximum 
allowable limits for 31 
inorganic metals and metal 
compounds and over 560 
organic compounds. 
 
The clean fill limits are either 
established background levels 
or DEQ residential cleanup 
levels. 
 
When a limit is exceeded, the 
soil cannot be considered 
clean fill and becomes subject 
to DEQ’s solid waste 
regulations.  $$$$ 
 
The directive seems to get 
revised every 12 months.  The 
list gets longer and the limits 
can change.  * 

2014 Clean Fill Directive 



“If it can’t be used in a playground it’s not clean fill.” 



DEQ Action Levels for Lead 
28 ppm Clean fill limit  
  (DEQ background level for Portland) 
 
 
400 ppm Residential cleanup level  
 
800 ppm Occupational cleanup level 
 
   

On highway shoulders, most lead concentrations in surface 
soil fall in the 28 to 400 ppm lead range.   

5% of samples exceed 400 ppm.   

1% of samples exceed 800 ppm.   
 
The highest soil lead concentration detected in Region 1 so 
far is….  



8,000 ppm beneath 
Iowa Street Viaduct 



Lead Results – Iowa Street 

Iowa Street 2010 

Results in PPM 

Soil Depth 

Total Lead Type (inches) 
Sandy Gravel 0 72.3 
Sandy Gravel 0 206 
Sandy Gravel 0 107 
Sandy Gravel 6 211 
Sandy Gravel 6 464 
Sandy Gravel 6 40.3 

Brown Silt 6 56.3 
Brown Silt 12 41.8 
Brown Silt 12 14.3 
Brown Silt 12 9.39 

DEQ CFSL 28 

Seven samples collected from depths 
of 0 and 6 inches contained an 
average of 165 ppm lead.  *   
 
Three samples from 12 inches 
contained an average of 21 ppm lead. 
 

Test Pit Samples 

East side of I-5 where 
thousands of yards of 
soil will be excavated 
for retaining walls. 



 

Sources of Lead 

Leaded gasoline – 1920s to 
1996 in USA. 
Banned for its cumulative 
neurotoxicity and damaging 
effect on catalytic converters.  
Still used in aviation gas. 



Other lead sources:   
 
Used engine oil, tire balance weights, paint, waste incinerators. 

Fragment of striping  
paint on 99W in 
Tigard contained 
12,000 ppm lead. 



How much of the road shoulder is impacted by high lead 
concentrations?  What’s the lateral and vertical extent? 

 

Oregon 99W median at 
Fischer Road 



  1973, Archives of Environmental Contamination and Toxicology, 
“Lead Content of Soils Along Chicago’s Eisenhower and Loop-Terminal 
Expressways”  (Kahn, Coello, and Saleem) 

Authors found lead concentrations 
up to 7,600 ppm 45 feet from a 
downtown expressway and up to 
900 ppm at a distance of 150 feet.  
The authors said- 

“There is a need to investigate the 
contamination of human beings that live 
or work in buildings within these 
distances from the expressways and 
wider buffer zones need to be provided 
in the future.” 



1976, Journal of the Air Pollution Control Association, 
“Lead Contamination of the Roadside Ecosystem”  
(William H. Smith, Yale University) 



Based on studies done in 10 states, Australia and England, Smith 
concluded that highways with 24,000 vehicles per day could 
expect lead contamination extending up to 170 feet from edge 
of pavement and up to 1 foot deep.    



50 ft 

1 ft 

At Fischer Rd, lead 
contaminated soil was found 
up to 25 feet from edge of 
pavement and 1 foot deep. 

Data from ODOT Fischer Rd Project, 2014 



Hillsboro Landfill 

What is the financial impact to ODOT? 
Landfill disposal of non-clean soil is expensive.  One acre of topsoil 
contaminated to a depth of 12 inches is approximately 2,400 tons. 
At a rate of $75/ton, the disposal fee would be $180,000. 
 



ODOT prefers to re-use non-clean soil 
as fill within the right-of-way. 

Halsey Street SWLA Disposal Site 

Obtain Solid Waste Letter of 
Authorization permit from 
DEQ. 
 
Demonstrate there are no 
adverse impacts to the 
environment and 
groundwater at the disposal 
site.  Obtain approval from 
local jurisdiction. 
 
Cap with clean fill. 

ODOT has over a dozen 
SWLA sites in Region 1 
dating back to the 1990s. (Disposal site used for two ODOT projects) 



Fischer Road, 2014 

Top 12 inches of soil was determined 
to be non-clean.  The total volume of  
non-clean soil was 2,000 CY. 

Non-clean soil was disposed in 
right-of-way on OR 217 for $20/CY  
or approximately $11/ton. 



‘Management of Surface Soils Removed Within ODOT Operational Right-of-Way’ 

ODOT has issued a directive for how to handle non-clean soil. 

The directive says topsoil from 0 to 1.5 feet below grade adjacent to 
highways should be considered contaminated and can be re-used within the 
right-of-way without testing.  DEQ has not objected to this directive. 



Caltrans reuses lead 
contaminated soil in the 
right-of-way under a 
variance issued by the 
Department of Toxic 
Substances Control.  

Caltrans is aware of a 
lead problem on their 
highways.   

Caltrans flow chart for 
management of lead 
impacted soil.   

ODOT is not 
alone. 
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