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1 INTRODUCTION 

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Fusce volutpat odio nec mauris. 
Praesent nunc pede, feugiat ac, varius ut, euismod ut, tellus. Mauris mi. Quisque neque 
lorem, varius a, tincidunt eget, pretium a, risus. Donec luctus venenatis risus. Proin non 
pede non libero nonummy sodales. Integer volutpat. Aliquam porttitor fringilla ipsum. 
Nam sit amet dolor. Cum sociis natoque penatibus et magnis dis parturient montes, 
nascetur ridiculus mus. In hac habitasse platea dictumst. Integer pede nunc, ornare sit 
amet, pretium tristique, volutpat in, nisi. Nunc eget purus. Nunc justo. Donec ultricies 
dictum mi. In vulputate libero in massa. Aliquam euismod sem eget sapien. Morbi tempor 
quam a quam. Donec venenatis. In rhoncus. 

1.1 Summary of the Human Health Risk Assessment  

Aliquam laoreet, dolor sit amet molestie posuere, dui tellus hendrerit elit, quis tristique 
urna urna eget magna. Donec imperdiet nulla eu arcu fringilla molestie. In eu mauris vel 
ligula dictum feugiat. Maecenas iaculis porttitor nisl. Morbi pharetra pretium mauris. Ut 
elit mi, pretium ut, ullamcorper at, faucibus ac, leo. Proin tristique aliquam est. Ut 
tincidunt purus eu lacus. Mauris nulla nibh, euismod ut, sagittis sed, laoreet sit amet, 
mauris. Proin id nulla nec lorem lobortis dignissim. Etiam ligula. Sed odio augue, gravida 
id, sodales et, consectetuer ut, augue. Nam sit amet nisl at eros iaculis tincidunt. Integer 
sed lectus. Quisque turpis. Mauris non urna ac arcu posuere lacinia. Aliquam malesuada, 
urna in laoreet vestibulum, justo nibh consequat tortor, id fringilla mauris lorem eget 
urna. In faucibus turpis sit amet sem. Nulla molestie porttitor lectus.  

1.2 Summary of the Ecological Risk Assessment 

Aliquam rutrum, neque ac aliquam sagittis, justo ante ornare turpis, nec sollicitudin pede 
purus eget nunc. Suspendisse potenti. Duis ligula neque, blandit vitae, malesuada id, 
consectetuer a, arcu. Donec fermentum risus et quam lacinia fermentum. Suspendisse 
potenti. Phasellus eget libero. Donec dui. Sed metus dolor, elementum nec, euismod non, 
pulvinar a, dolor. Donec pulvinar mattis neque. Cras rutrum, velit quis fermentum 
pharetra, sapien ligula ultrices magna, sed dignissim ligula metus quis purus.  



Human Health and Ecological Risk Assessment 
Superfund Site, Anywhere USA    Month Day, Year 
 
 

Word Angel Document Design.  1‐2   

1.3 Document Organization 

Cras id libero. Suspendisse cursus, ligula aliquam euismod dapibus, turpis urna dictum 
tortor, facilisis sagittis dolor nunc sed mi. Pellentesque dictum. Aenean condimentum elit 
id sapien. In porta vestibulum est: 

• Section 2.  Data Evaluation and Selection 

• Section 3.  Chemical Sources, Release Mechanisms, and Transport Pathways 

• Section 4.  Human Health Risk Assessment 

• Section 5.  Baseline Ecological Risk Assessment 

• Section 6.  References. 

Vestibulum leo augue, dictum ac, venenatis id, posuere ac, neque. Etiam lectus. Aenean 
arcu tortor, viverra id, convallis eget, nonummy ac, nibh. Mauris tincidunt ligula nec 
nulla. Sed viverra massa ut ipsum: 

• Appendix A.  Concentrations of Chemicals in Background Reference Areas—Soil 

• Appendix B.  Concentrations of Chemicals in Background Reference Areas—
Sediment 

• Appendix C.  Concentrations of Chemicals in Background Reference Areas—Fish 

• Appendix D.  Supporting Information and Calculations for the HHRA 

• Appendix E.  Supporting Information and Calculations for the ERA. 

1.4 Site Setting and History  

Class aptent taciti sociosqu ad litora torquent per conubia nostra, per inceptos hymenaeos. 
Fusce lacinia augue in ante. Morbi purus felis, cursus in, lacinia quis, vulputate quis, 
tellus. Nulla sit amet lectus non tellus eleifend blandit. Cras volutpat fermentum leo. Nam 
eu libero ac turpis euismod malesuada. Donec semper tincidunt ipsum. Nulla ut odio sit 
amet quam faucibus blandit. Vestibulum et erat at dui sollicitudin auctor. Morbi 
elementum. Pellentesque quis tellus  
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1.4.1 Operational History—Company  

Nunc sodales, mi at sollicitudin bibendum, nisi neque tincidunt pede, in suscipit mauris 
quam vel justo. Praesent dapibus, magna ut ultricies fermentum, nunc nunc iaculis risus, 
ut aliquam est tortor sit amet magna. Suspendisse vel ante. Curabitur pharetra nisl at 
turpis. In nisi elit, scelerisque eu, congue tempus, eleifend nec, orci. Curabitur semper 
nonummy tellus. Etiam diam tortor, venenatis in, aliquet id, scelerisque eget, mauris. 
Nullam tortor mi, lobortis nec, aliquam non, posuere porta, risus. 

Donec magna nulla, consectetuer a, venenatis vel, lacinia ac, est. Pellentesque sodales 
augue ac lectus. Nullam ac felis vitae leo blandit imperdiet. Nunc tempus. Vestibulum 
euismod lectus nec elit. Nullam semper. Sed dui. Curabitur fringilla. Cras auctor est ac 
tellus.  

Table 1-1.  Example A 

Column Headinga Column Heading Column Heading 
Data type 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Notes:  -- = No data available 
a Column headings are centered. 
 
 
Maecenas non orci eget elit viverra consequat. Proin mattis. Cras tempus. Mauris quis 
tellus. Fusce ligula sem, suscipit vitae, faucibus id, interdum nec, pede. Mauris 
ullamcorper sagittis enim. Duis eu orci nec lectus pellentesque fermentum. Etiam lacinia 
vehicula lectus. Duis eros. Praesent porttitor. Nunc gravida, neque ac rhoncus placerat, 
tellus leo ultricies arcu, non accumsan orci nisl vitae felis. Duis tincidunt consectetuer dui. 
Donec adipiscing purus quis velit. Quisque in nunc. Proin ornare sem non ligula.  
Phasellus mattis ante et dui. Nulla purus nibh, vehicula et, faucibus eu, volutpat vitae, 
nisi. In elementum lacus facilisis velit. In vestibulum magna. Aliquam id pede et nulla 
consectetuer scelerisque. Morbi quis nisl in ante consectetuer posuere. Praesent ante 
augue, cursus eu, consectetuer a, cursus eget, enim. Duis egestas congue justo. Mauris 
erat. Duis quis orci id velit volutpat sagittis.  

Aliquam erat volutpat. Vestibulum quam lectus, tincidunt et, hendrerit eget, pretium 
vitae, elit. Nulla mattis, lorem sit amet eleifend lobortis, elit nunc congue sem, sed varius 
leo nisi at diam. Duis ac neque. Phasellus fringilla vestibulum nisi. Vestibulum posuere 
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luctus orci. Nam lobortis diam at quam. Class aptent taciti sociosqu ad litora torquent per 
conubia nostra, per inceptos hymenaeos. Aenean pulvinar, dui vel vulputate ultrices, 
augue nunc interdum urna, ut fringilla purus quam ac sapien. Nullam congue, eros quis 
pellentesque dapibus, dolor leo bibendum ligula, vitae commodo leo nibh in urna. Class 
aptent taciti sociosqu ad litora torquent per conubia nostra, per inceptos hymenaeos. 
Nullam vitae magna. Fusce congue purus et lacus. Etiam sit amet justo.  

1.4.1.1 Example Heading 4 

Subheading 1 (this is heading 5) 

− Style named Dash 

− Style named Dash 

− Style named Dash 

− Style named Dash 

Proin ante turpis, volutpat ac, nonummy id, porttitor et, mauris. Nullam quis augue. 
Aliquam erat volutpat. Nam nunc. Praesent pellentesque ultricies arcu. Lorem ipsum 
dolor sit amet, consectetuer adipiscing elit. Nulla facilisi. Mauris pellentesque est at diam. 
Cras et erat sit amet ipsum ultrices pharetra. In adipiscing velit eu enim. Donec feugiat 
orci quis metus.  

Subheading 2 

1. Style named List Number 

2. Style named List Number 

3. Style named List Number 

In at turpis. Vestibulum tristique ullamcorper arcu. Morbi id dui. Nulla facilisi. 
Vestibulum ante. Donec ultrices quam ac nibh. Nam neque. Ut tempor scelerisque mi. 
Donec nisi tortor, semper a, accumsan at, tincidunt eget, ligula. Integer scelerisque mattis 
justo. Fusce nunc lacus, accumsan et, mattis dignissim, interdum eu, massa.  

Nam porttitor. Nulla facilisi. Aliquam erat volutpat. Duis massa. Vestibulum eu leo non 
nunc sollicitudin commodo. Quisque laoreet lacus sed lacus. Suspendisse volutpat, quam 
eget ultrices ullamcorper, magna ipsum porttitor mi, et volutpat mi urna vitae dui. 
Suspendisse gravida dolor at justo. Etiam accumsan fermentum lectus. Curabitur at lectus 
id arcu scelerisque tristique.  
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Table 1-2.  Example B 

Column Headinga Column Headingb Column Heading 
Subheading 1 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Data type 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Subheading 2 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Data type 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Subheading 3 0.00 0.00 

Data type 0.00 -- 

Data type 0.00 0.00 

Data type 0.00 0.00 

Notes:  -- = No data available 
a Column headings are centered. 
b Heading row and title repeat. 
 
Sed arcu enim, vestibulum quis, consectetuer et, auctor eu, eros. Proin et nibh sit amet 
ipsum tempor placerat. Nam viverra, diam vel feugiat auctor, eros nulla sodales nisi, sed 
consectetuer felis augue in ipsum. Phasellus et diam ut lectus pharetra mattis. Maecenas 
aliquam. Nulla commodo erat ac diam. Etiam nonummy ligula sed nisi. In pellentesque 
enim nec nibh. Donec sodales. Donec velit. Vivamus commodo tincidunt metus. Integer 
luctus aliquam risus. Sed vestibulum. Aliquam dolor metus, aliquam vel, pharetra quis, 
scelerisque eget, mauris.  

Proin dui eros, ullamcorper ornare, egestas a, porttitor quis, est. Duis iaculis mi ac lectus. 
Sed eget neque. Donec blandit diam a quam. Mauris ornare. Aenean eleifend venenatis 
elit. Proin in risus sit amet tortor blandit lobortis. Quisque rutrum dapibus ligula. Etiam 
nonummy, massa non rhoncus dapibus, felis nisl consequat odio, sit amet pulvinar ante 
enim sit amet erat. Aenean dui. Proin placerat adipiscing justo. Maecenas tellus nunc, 
faucibus eu, pulvinar a, placerat eget, elit. Maecenas ullamcorper pede id nibh. Aliquam 
rutrum diam at massa. Nulla facilisi.  
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1.4.2 Operational History—City Dump and Wastewater Treatment Plant 

Nulla sodales tellus id risus lobortis blandit. Phasellus id dui. Nulla vulputate neque nec 
elit. Etiam purus ante, molestie et, adipiscing sed, interdum et, quam. Nam risus mi, 
rutrum eget, mollis id, nonummy vitae, est. Vestibulum ante ipsum primis in faucibus 
orci luctus et ultrices posuere cubilia Curae; Etiam a metus venenatis ipsum convallis 
accumsan. In hac habitasse platea dictumst. Vestibulum ante ipsum primis in faucibus 
orci luctus et ultrices posuere cubilia Curae; Suspendisse fringilla elit hendrerit tellus. 
Cum sociis natoque penatibus et magnis dis parturient montes, nascetur ridiculus mus. 
Phasellus ullamcorper, diam ac adipiscing bibendum, orci elit consectetuer mauris, et 
ultricies pede metus ac turpis. Phasellus pellentesque, ante quis porttitor mollis, lorem 
turpis porta arcu, sed tempus nibh massa sit amet ligula. In in turpis ut mauris tincidunt 
rhoncus. Suspendisse faucibus mattis metus. Morbi dapibus enim eu augue. Donec porta 
mauris in justo. Suspendisse potenti.  

Quisque arcu. Fusce egestas, ligula vitae porttitor luctus, neque libero venenatis odio, eu 
semper enim libero eu nibh. Vivamus aliquet, ligula at sollicitudin rhoncus, sapien pede 
ultricies est, ac ultrices nunc sem ultricies nulla. Vivamus in sapien vel enim dignissim 
laoreet. Proin rhoncus enim ac metus sollicitudin facilisis. Vivamus vitae elit. Donec 
imperdiet, enim quis imperdiet euismod, dolor odio adipiscing enim, a consectetuer diam 
tortor eget nunc. Quisque purus dolor, aliquet quis, aliquet sit amet, molestie nec, urna. 
Fusce nulla eros, rhoncus et, lacinia in, pretium eu, nulla. Nullam ac eros. Ut tortor neque, 
venenatis at, aliquam ut, egestas eget, tellus. Quisque sit amet leo.
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Table 1-3.  Example C     

Column Headinga 
Column 

Headingb Column Heading Column Headingb Column Heading Column Headingb Column Heading 
Subheading 1 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 -- 0.00 -- 0.00 -- 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 -- 0.00 -- 0.00 -- 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Subheading 2 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 -- 0.00 -- 0.00 -- 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 -- 0.00 -- 0.00 -- 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Subheading 3 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 -- 0.00 -- 0.00 -- 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Data type 0.00 0.00 0.00 0.00 0.00 0.00 

Notes:  -- = No data available 
a Column headings are centered. 
b Heading row and title repeat. 
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1.4.3 Other Site-Related Operations  

1.4.4 Regulatory History 

1.4.5 Remedial Action and Removal Action History  

1.5 Risk Assessment Approach and Applicable Guidance 

1.5.1 Human Health Risk Assessment 

1.5.2 Ecological Risk Assessment 

1.6 Risk Assessment Study Area 

1.7 Sources of Environmental Data Used in the Risk Assessment 

1.7.1 Chemicals of Interest 
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2 DATA EVALUATION AND SELECTION  
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2.1 Data Evaluation and Selection Criteria 

2.2 Risk Assessment Data Selection Considerations 

2.2.1 Detected Analytical Results 

2.2.2 Nondetected Data 

2.2.3 Treatment of Duplicate Samples 

2.2.4 Treatment of Split Samples 

2.2.5 Treatment of Investigative Samples with Elevated Detection 
Limits 

2.2.6 Additional Considerations  

2.2.6.1 2001 and 2004 Sediment Sampling Results 

2.2.6.2 2001 LLBO Fish Tissue Data 

2.2.6.3 2002 LLBO Fish Tissue Data 

2.2.6.4 2004 LLBO Fish Tissue Data 

2.2.6.5 Fall 2004 Fish Tissue Data Set—Reconstructed Whole-Body 
Tissue Concentrations 

2.2.6.6 2005 BNSF Removal Action 

2.3 Final Risk Assessment Data set 

2.4 Chemical Mixtures 

2.4.1 Dioxins, Furans, and Coplanar PCB Congeners 

2.4.2 Polycyclic Aromatic Hydrocarbons 

2.4.3 Polychlorinated Biphenyls 
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2.5 Evaluation of Background Concentrations 
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3 CHEMICAL SOURCES, RELEASE MECHANISMS, AND 
TRANSPORT PATHWAYS 

3.1 Chemical Sources, Release Mechanisms and Transport 
pathways 

3.1.1 Area A  
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3.1.1.1 Historical Wastewater Disposal in Onsite Ponds A, B, and C  

3.1.1.2 Historical Releases of Wood Treating Chemicals to Surface Soils 

3.1.1.3 Lakehead Crude Oil Pipeline Rupture near BNSF Railroad and 
Channel Area 

3.1.1.4 Railroad Operations and Maintenance 

3.1.1.5 Combustion (Teepee Burners) 

3.1.1.6 Historical Pesticide Application—USFS 

3.1.1.7 Aerial Spraying of Zinc-Cadmium Sulfide—U.S. Army   

3.1.1.8 Global and Regional Point and Nonpoint Sources 

3.1.1.9 Unconfirmed Waste Disposal Activities 

3.1.1.10 Potential Chemical Migration to Sediment and Surface Water 

3.1.1.11 Volatilization 

3.1.2 Area B  

3.1.2.1 Historical Municipal/Industrial Landfill Use 

3.1.2.2 Historical Sludge Disposal and Burning in the City Dump Area  

3.1.2.3 Treated Wood Storage, Reported Storage and Release of Soluble 
Metal Salts, and Reported Sludge and Wastewater Disposal—
Southwest Area 

3.1.2.4 Historical Effluent Discharge—City POTW 

3.1.2.5 Railroad Operations 

3.1.2.6 Historical Pesticide Application—Chippewa National Forest   

3.1.2.7 Aerial Spraying of Zinc-Cadmium Sulfide—U.S. Army   
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3.1.2.8 Global and Regional Point and Nonpoint Sources 

3.1.2.9 Other Potential Sources 

3.1.2.10 Potential Chemical Migration to Sediment and Surface Water 

3.1.2.11 Volatilization 

3.2 Potential Exposure Media   

.
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4 HUMAN HEALTH RISK ASSESSMENT 



Human Health and Ecological Risk Assessment 
Superfund Site, Anywhere USA    Month Day, Year 
 
 

Word Angel Document Design  4‐2   

4.1 human health conceptual site models 

4.1.1 Demographics and Land Use 

4.1.2 Climate 

4.1.3 Human Health Conceptual Site Model—Area A 

4.1.3.1 Current and Future Residential Exposure Scenario 

4.1.3.2 Subsistence or Traditional Tribal Lifeways Consumer Exposure 
Scenario 

4.1.3.3 Current and Future Worker Exposure Scenarios 

4.1.3.4 Current Recreational Scenario 

4.1.4 Human Health Conceptual Site Model—Area B 

4.1.4.1 Subsistence or Traditional Tribal Lifeways Consumer Exposure 
Scenario 

4.1.4.2 Current and Future Worker Exposure Scenarios 

4.1.4.3 Current and Future Recreational Scenarios 

4.2 identification of chemicals of potential concern 

4.2.1 Frequency of Detection  

4.2.2 Evaluation of Essential Nutrients 

4.2.3 Selection of Screening Values 

4.2.3.1 Soil 

4.2.3.2 Sediment 

4.2.3.3 Surface Water 
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4.2.3.4 Groundwater 

4.2.4 Chemicals Retained for the Human Health Risk Assessment 

4.2.4.1 Soil 

4.2.4.2 Sediment 

4.2.4.3 Surface Water 

4.2.4.4 Groundwater 

4.3 Exposure Assessment 

4.3.1 Exposure Pathway Summary—Area A 

4.3.1.1 Standard and Tribal Residential Scenarios 

4.3.1.2 Onsite Worker and Trench Worker Scenarios 

4.3.1.3 Recreational Scenario 

4.3.2 Exposure Pathway Summary—Area B 

4.3.2.1 Traditional Tribal Lifeways Scenario 

4.3.2.2 Qualitative Evaluation of Pathways Specific to Traditional Tribal 
Lifeways 

Harvest and Consumption of Native Plants 

Medicinal Uses of Plants, Animals, and Minerals 

Other Uses of Plants, Animals, and Minerals 

Sweat Lodge Use 
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4.3.2.3 Onsite Worker and Trench Worker Scenarios 

4.3.2.4 Recreational User Scenario 

4.3.3 Calculation of Exposure Point Concentrations 

4.3.3.1 Exposure Units 

4.3.3.2 Statistical Methods  

4.3.3.3 Exposure Point Concentrations Derived through Modeling 

Fugitive Dust 

Groundwater Vapors in Utility Trench 

Model Derivation 

Model Input Parameters 

4.3.4 Calculation of Intakes—General Approach and Assumptions 

4.3.4.1 Exposure Duration 

Standard Residential Scenario Exposure Duration 

Tribal Residential and Traditional Tribal Lifeways Scenarios Exposure Duration 

Worker Scenarios Exposure Duration 

Recreational Scenario Exposure Duration 

4.3.4.2 Exposure Frequency 

Standard and Tribal Residential Scenarios Exposure Frequency 

Traditional Tribal Lifeways Scenario Exposure Frequency 

Worker Scenarios Exposure Frequency 

Recreational Scenario Exposure Frequency 
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4.3.4.3 Body Weight 

4.3.4.4 Averaging Time 

4.3.5 Soil, Dust and Sediment Ingestion 

4.3.5.1 Soil and Dust Ingestion Rates 

Residential and Recreational Scenarios—Child Soil Ingestion 

Residential, Recreational, and Onsite Worker Scenarios - Adult Soil Ingestion 

Traditional Tribal Lifeways Scenario (Adult and Child) Soil Ingestion 

Onsite Utility Worker Soil Ingestion 
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4.3.5.2 Relative Bioavailability of Chemicals in Soil 

4.3.5.3 Fractional Intake 

4.3.6 Dermal Contact with Soil and Sediment 

4.3.6.1 Skin Surface Area 

4.3.6.2 Dermal Absorption Factors 

4.3.6.3 Soil Adherence Factor 

4.3.6.4 Event Frequency and Fractional Intake for Dermal Contact 

4.3.7 Inhalation of Airborne Particulates and Vapors 

4.3.7.1 Exposure Time for Inhalation Exposures 

4.3.7.2 Inhalation Rate  

4.3.8 Dermal Contact with Surface Water and Groundwater 

4.3.8.1 Event Duration for Water Contact 

4.3.8.2 Skin Surface Area 

4.3.9 Fish Ingestion 

4.3.9.1 Traditional Tribal Lifeways Scenario – Fish Ingestion Rate 

4.3.9.2 Recreational User Scenario—Fish Ingestion Rate 

4.3.9.3 All Scenarios—Fractional Intake 

4.3.10 Wild Rice Ingestion 

4.4 toxicity assessment 

4.4.1 Toxicity Values 
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4.4.1.1 Noncancer Effects 

4.4.1.2 Carcinogenic Effects 

4.4.1.3 Toxicity Assessment of Mixtures 

4.4.2 Dose Response Assessment for Mixtures of Dioxins, Furans, and 
Dioxin-Like Coplanar PCBs 

4.4.2.1 Noncancer Assessment of Dioxins, Furans, and Dioxin-Like 
Coplanar PCBs 

4.4.2.2 History of TCDD Cancer Dose Response Assessment 

4.4.2.3 Carcinogenicity Classification for TCDD 

4.4.2.4 Cancer Dose-Response Model for TCDD 

4.4.2.5 Consideration of Toxicokinetics in TCDD Dose Response 
Assessment 

4.4.2.6 Relative Toxicity of Mixtures of Dioxins, Furans, and Dioxin-Like 
Coplanar PCBs 

TEF Database Issues 

TEF Application Issues 
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4.4.3 Dose Response Assessment for Mixtures of Carcinogenic PAHs 

4.4.3.1 Relative Potency Approach for Carcinogenic PAHs 

4.4.3.2 Benzo[a]pyrene Toxicity Summary 

4.4.4 Naphthalene Toxicity Summary 

4.4.5 Aroclors 1254 and 1260 Toxicity Summary 

4.4.6 Pentachlorophenol Toxicity Summary 

4.4.7 Manganese Toxicity Summary 

4.5 Risk Characterization 

4.5.1 Non-cancer Health Effects 

4.5.1.1 Noncancer Health Hazards for Area A 

4.5.1.2 Noncancer Health Hazard for Area B 

4.5.2 Cancer Risk Estimates 

4.5.2.1 Cancer Risk Estimates for Area A 

4.5.2.2 Cancer Risk Estimates for Area B 

4.5.3 Risk Characterization for Fish and Wild Rice Consumption 
Pathways 

4.5.3.1 Fish  

4.5.3.2 Wild Rice 

4.5.4 Background Exposures to Dioxins/Furans 

4.5.4.1 Sources of Dioxins/Furans for Human Exposure 

Contribution of Dioxins/Furans from Source Releases to Air 
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Contribution of Dioxins/Furans from Source Releases to Land and Water 

Human Intakes of Dioxins/Furans 

Background Intakes of Dioxins/Furans 

Comparison of Background Intakes to Calculated Site Intakes 

4.5.5 Background Exposures to PAHs 

4.6 Uncertainty Assessment 

4.6.1 Summary of Uncertainties 

4.6.1.1 Quantitative Evaluation of Homegrown Produce Consumption 
Pathway 

4.6.1.2 Soil-to-Plant Transfer Pathways 

4.6.1.3 Evaluation of Belowground Produce Consumption Pathway 

Selection of COPCs and Exposure Locations 

Calculation of Belowground Produce EPCs   

Model One – (USEPA 2002 Dioxin, 2003 Chpt 4, 2005 Combust) 

Model 2 – (Risk Assessment Information System 2005) 

Model 3 – (Rideout and Teschke 2005) 

Estimation of Potential COPC Intakes Due to Consumption of Homegrown Produce 

Results of Homegrown Produce Sensitivity Analysis  

Non-Cancer Risks 

Cancer Risks 

4.6.2 Sensitivity Analysis 

4.7 HHRA Summary and Conclusions
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5 ECOLOGICAL RISK ASSESSMENT 

5.1 Problem Formulation 

5.1.1 Refining Chemicals of Potential Ecological Concern 

5.1.1.1 Screening Approach 

Screening Values and Reference Area Concentrations 

Criteria for Designating COPECs 

5.1.1.2 Soil Screening Benchmarks and Results 

5.1.1.3 Sediment Screening Benchmarks and Results 

5.1.1.4 Surface Water Screening Benchmarks and Results 

Metals 
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5.1.1.5 Summary of COPECs 

5.1.2 Potential Ecological Effects Associated with COPECs 

5.1.3 Ecosystems Potentially at Risk 

5.1.3.1 Terrestrial Habitats – Area A 

5.1.3.2 Forested Wetland – Area A 

5.1.3.3 Terrestrial Habitats – Area B 

5.1.3.4 Aquatic Habitats—Area B 

5.1.4 Ecological Conceptual Site Models and Receptors 

5.1.4.1 Aquatic Receptors 

5.1.5 Fate and Transport of Chemicals of Potential Ecological Concern 

5.1.6 Exposure Routes and Pathways 

5.1.6.1 Exposure Routes—Aquatic  

5.1.6.2 Complete Exposure Pathways 

5.1.7 Assessment Endpoints and Measure of Exposure and Effects 

5.2 Analysis Plan Summary 

5.2.1 Collection of Site-specific Data 

5.2.2 Receptor Groups 

5.2.3 Exposure Characterization 

5.2.3.1 Chemicals in Environmental Media 

5.2.3.2 Bioaccumulation Bioassays 
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5.2.4 Effects Characterization 

5.2.4.1 Toxicity Testing 

5.2.5 Risk Characterization 

5.2.5.1 Risk Estimation 

5.2.5.2 Extrapolation of Measures of Effects to Assessment Endpoints 

5.2.5.3 Uncertainty Analysis 

5.2.6 Summary and Conclusions 

5.3 Summary and Conclusions 

5.3.1 Analysis Summary 

5.3.2 Terrestrial Receptors 

5.3.2.1 Terrestrial Plant Communities 

5.3.2.2 Soil Invertebrate Communities 

5.3.2.3 Terrestrial Mammals 

5.3.2.4 Terrestrial Birds  

5.3.2.5 Aquatic Receptors 

Benthic Invertebrate Communities 
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5.3.2.6 Fish 

5.3.2.7 Snapping Turtle 

5.3.2.8 Semi-aquatic Mammals 

5.3.2.9 Semi-aquatic Birds 

5.3.3 Conclusion 
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