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US EPA TMDL Program
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U. S. EPA 319 Restoration Program
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Condition CausalCondition Causal

Outcome Predictive



Problem DetectionProblem Detection
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Environmental EpidemiologyEnvironmental Epidemiology
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E i t l M tEnvironmental Management
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Environmental Assessment 
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DeletionAssessments Assessment



Problem Detection Problem Resolution

Condition Assessment Causal Assessment
Cause: PCBs 

Chemical: Lower Fox 
River and Green Bay: 
40 tons (36 metric 
tons) of PCBs in the 
lower Fox River and 

Source: Paper mills 
manufactured carbon-
free-copy paper from the 
1950s through the 1970s 
(USFWS 1999).

Green Bay (USEPA 1989). 

Biological: 
Deformities observed 
in piscivorous birds.
Assessment put the

Problem 
Resolution

(USFWS 1999).  

40 year monitoring program

Assessment put the 
site on the National 
Priority List.

Risk: PCB clean up levels at 1 ppm 
(WDNR 2003; WDNR and USEPA 2006).

Management: Remediation implementation 
plan recommended a combination of 

Resolution

Predictive AssessmentOutcome Assessment

p
dredging, capping, and other procedures. 
(WDNR and USEPA 2006).  

Superfund 
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Predictive AssessmentOutcome AssessmentFox River, 
Wisconsin
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US EPA TMDL Program
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Assessments



Problem Detection Problem Resolution
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Problem Detection Problem Resolution

Condition Assessment Causal Assessment
Cause: Deoxygenated water due to algal and 
bacterial respiration and lack of re-aeration by 

i i d t b l
Dissolved Oxygen Mean 4mg/L 

24 hr
Min Range several days

0 0 to 3 0mg/L mixing and turbulence. 

Sources: channel modification and nutrient 
loading from 

•municipal point sources, 
•combined sewer overflows

24 hr 0.0 to 3.0mg/L

Index Fish Habitat

Warm Water Criteria 40 60

Pre- Remediation 28.0 51.0
combined sewer overflows, 

•septic systems, and 
•urban runoff.

Risk: reducing nutrients was 
unlikely to improve aquatic life 
because dams altered flow, 
aeration and benthic habitat, and 
they were a physical barrier to fish 

i ti

Index Fish Habitat

Warm Water 
Criteria 40 60

Predictive Assessment
Outcome 

Assessment

Management: return to a free-flowing river while 
preserving the historic character of the area.

migration
Pre-
Remediation 28.0 51.0

Post-
Remediation 44 79.5

17

Predictive AssessmentAssessment

(adapted from USEPA, 2005)





Problem Detection Problem Resolution

Condition Assessment Causal Assessment
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RecapRecap

• Four types of assessments: conditionFour types of assessments: condition, 
causal, predictive, and outcome.

• Knowing the type will help ensure that the• Knowing the type will help ensure that the 
right types of logic are used
I t t d t d d t• Integrated assessments are needed to 
resolve a problem
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