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Topics

1. Background Metals in Soil 

2. Origins of Quantitative Risk Assessment

3. How The Bedrock of Risk Based Remediation is Rumbling



Part 1

Tales from the Background



Risk Based Target Levels

• RBTLs calculated for each 
contaminant for different 
exposure pathways

• Based on toxicity, default 
exposure parameters, etc.

• Default Target Level: 
• Lowest of the RBTLs for soil, water

• Used for screening

• Does not require risk asst.
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As and Pb: The Usual Suspects

0   10     mg/kg    20   30

Arsenic

DTL                   GWP RBTL             Non-Res. Surf Soil RBTL
Resid. Surf Soil                7.22        15.9
          3.89         

As Background Range 
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PLUTO: The USGS National Geochemical 
Survey Database

• 2600 samples of ag soil 
covering every MO county

• Includes data from Tidball 
(1984) plus additional later 
sampling

• Downloadable in multiple 
database formats 



Setting Background Values Is 
Not a Trivial Problem

• Natural background has a distribution -> some samples will exceed the 
average

• Does every confirmation sample have to be below the average 
background?

• What about screening vs. cleanup?

• Options

• Mean or Median

• Mean + Std. Deviation [or 2x SD]

• 2xMean or 3xMean

• 95% UCL



Pb and As for Greene County

MRBCA
DTL

PLUTO
# of

Samples
(n) Mean

Std. 
Dev.

95% 
UCL

Mean 
+2SD

2x
Mean

Arsenic 3.89 22 9.7 5.1 11.6 19.9 19.4

Lead 3.74 22 23.3 8.0 26.3 39.3 46.6

All values in mg/kg = ppm



The Plan

• Select which stats to use

• Calculate values for Pb and As for metro areas

• Publish for use in BVCP

• Explore usage in other programs

• NGD is available for anyone to use
• https://www.usgs.gov/centers/gggsc/science/national-geochemical-database

• Comments welcome!



Part 2

“Acceptable” Risk



1958: The Delaney Clause

No cancer-causing agent, as demonstrated 
in humans or animals, shall be deliberately 

added to, or found as a contaminant in food.

Federal Food Drug and Cosmetic Act



November 5, 1959: Record Crop

St. Louis Globe-Democrat



Nov. 10 – Day 1: FDA Issues Warning



See…Terror 

in the K
itchen!

harmless condiment or 
toxic creature from the 

cranberry lagoon?

Government 

Inspectors

Unleashed!

MEDIA 

FRENZY!



Nov 10-Day 1: Media Does Media Stuff
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Nov. 10-Day 1: Denials

Daily Capitol News (Jeff. City)



Nov. 11-Day 2: Never Enough Inspectors

St. Louis Globe-Democrat



Nov. 15-Day 6: 
Markets React  



Nov. 15-Day 6: Wisconsin Cranberries Too
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Battle of the Bureaucracies

FDA 
           VS

USDA

Ezra Benson, Secretary of Agriculture
Arthur Flemming, Secretary of Health, 

Education and Welfare



Nov. 18-20: Public Reactions

St. Louis Globe-Democrat



Nov. 19/Day 10: Persuasion

Jefferson Republic 
DeSoto MO

Clinton, MO Eye

Washington Missourian



Outcomes: Cranberries

• Thanksgiving was not cancelled

• Crop was found to be 99% safe

• Cranberry Juice became a thing

• 2024 crop: 800 million lb 

• 800 pesticides now registered for US 
crops

• At least 20 for use on Cranberries



Outcomes: Toxics

• “No safe level” persisted into ‘60s

• But - FDA limits on aflatoxins in food 
set at detection limits – NOT a 
measure of safety

• 1974: “Virtually Safe Dose”: 1 in 1 
million cancer risk

• Applied to animal drugs (DES)

• DES finally banned 1979
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Quantitative RA Spreads to EPA, OSHA

• EPA had similar issues in the 
70s – Relying on MDL

• RCRA, CERCLA, CWA

• Big debate on low-dose 
extrapolation methods 

• 1979: Interagency Working 
Group report 

• 1981: Supreme Ct. API vs 
OSHA 



Outcomes: Risk Assessment Policy & Regulation

1. FDA the first to codify acceptable risk level: FDA, 1973 (10e-6)

2. 1980s: 10e-6 widely used in early days of EPA-led cleanups

3. 1986: “Acceptable Risk” mentioned in SPF Health Eval. Manual 
(10e-4 – 10e-7), then the NCP (1990, 10e-4 – 10e-6)

4. Factors affecting the selection of risk levels: social, political, 
economic and technical 

5. There is no real scientific basis for the selection of any particular 
risk level



Recommended Reading

1. The Myth of 10e-6 as a Definition of 
Acceptable Risk, Kelly, K., Proc. Of the Air 
and Waste Mgmt Assn, 1991.

2. When Risk Assessment Came to 
Washington: A Look Back, Rodricks, J. of 
Dose-Response: An International Journal 
Jan-Mar 2019:1-15.



Part 3

What Good Are Federal Agencies Anyway?



Safe Reuse and 
Redevelopment

Clean Sites

Cleanup 
Standards

Toxicity 
Data

IRIS

Brownfield 
Remediation 
Rests on a 
Foundation
of Toxicity Data …which 

comes from 
EPA



Integrated Risk Information System

• Created by EPA (1985) – to promote consistency amongst  
regulatory programs

• Maintained by science-based group with no regulatory role

• Mission: Gather the best toxicity research and bring it 
together

• Online in 2004 for everyone to use



Source: EPA.gov



IRIS is Under Threat

INDUSTRY, 
GOP 
LAWMAKERS 
PRESSURE EPA 
TO SCRAP IRIS 
PROGRAM
February 19, 2025

March 6, 2025 



Dept. of 
Labor

OSHA 

HHS

FDA

ATSDR

CDC

NIOSH - National 
Institute for 

Occupational 
Safety & Health 

EPA

Office of 
R&D

Human Health Risk 
Assessment 

Program

Center for Public 
Health and  

Environmental 
Assessment

IRIS 

Office of 
Chemical Safety 

& Pollution 
Prevention

Office of Pollution 
Prevention & Toxics

TSCA
 Chemical Risk 
Assessments

Federal Toxicology Resources



State of Missouri 
Toxicological Risk Assessment Resources

Dept. of Health

 and Senior Services

Bureau of 
Environmental 
Epidemiology



Points to Ponder

• Public reaction to poorly understood toxic 
threats has not changed much since 1959

• Today’s risk assessments for air, water, land and 
haz waste have very old roots

• How we ensure public health and safety with 
respect to toxic chemicals is too complex to 
‘throw it out and start over’

• Understand it before you ‘fix’ it

• Keep it active, non-regulatory, and apolitical



Value of the BVCP to Missouri

• Efficient use of state, federal and 
private funds

• MO specific cleanup standards

• Brownfields 
Assessed/Remediated:

 >1000 sites 

 >9000 acres

 Billions in private investment

• We can only do it with federal 
resources (including IRIS)

Contact

Chris Cady, PhD
chris.cady@dnr.mo.gov
573 526-8916

mailto:Chris.cady@dnr.mo.gov
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