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Human Exposure Evaluation   

The key objectives: 

• better identify potential exposure,  

• define potential risks and uncertainties,  

• communicate information to the public. 
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Human Exposure Evaluation   

Exposure Team Members 
DEQ: Don Kain, Calvin Jordan, Bill Hayden 

DEQ:  Jutta Schneider, Vince Maiden, Pat McMurray, Sonal Iyer 

   

EPA: Betty Ann Quinn   

      

VDH: Allen Gutshall, Jonathan Falk, Dwight Flammia, Karen Gruszynski 

  

DGIF: Paul Bugas  
 

DACS: David Brown, Reddy Bommineni  

 

FWS: Anne Condon 

 

DuPont: Mike Liberati, Ralph Stahl, Tim Bingman 

 

AECOM: Dana McCue 
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Human Exposure Evaluation 

Exposure scenarios evaluated 

√ Fish Consumption 

√ Recreational Use of River 

√ Potential Drinking Water exposures 

√ Contact with soils on the floodplain 

– Potential dietary exposures 
– Domestic consumption, e.g., Garden crops, Beef, Poultry  

√ Hunting consumption, e.g., waterfowl, small game 

Communicating to public on these issues  
 



Poultry Study 

Evaluate potential exposure to mercury in poultry 

raised in the South River floodplain and from 

background locations within the Shenandoah 

Valley that have not been impacted by mercury.   

• Sample eggs and poultry (specifically chicken) muscle to 

determine the potential for chickens reared on the South 

River floodplain to accumulate mercury.   

• The information will be used to inform decisions about 

exposure through potential food consumption of eggs 

and chickens reared on the floodplain. 
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Approximate Date 
Event # 

June (1st) 
T=1 (baseline) 

July (15th)  
T=2 

Aug (31st) 
T=3 

Oct (15th) 
T=4 

Dec (1st) 
T=5 

Mercury-Impacted 
Area (Area 1) 

T = 0; animals 
(Barred Rocks and 
Red Star) are 5 
months; Individual 
eggs will be 
collected from pool 
of eggs 
distinguished by 
breed, if possible. 

6 – 12 Individual Eggs 

(from pool of eggs) 

2 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

Control Area   
(Area 3) 

T = 0; animals 
(Barred Rocks and 
Red Star) are 5 

months; Individual 
eggs will be 
collected from pool 

of eggs 

distinguished by 
breed, if possible.  

6 – 12 Individual Eggs 

(from pool of eggs) 

2 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual Eggs 

(from pool of eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle (breast, 

leg) 

• Liver and Gizzard 

• 2 Feathers 

• 2 Blood 

  

Background 

• Polyface 
Farm,  

• Two local 

area markets 

6 – 12 Individual Eggs at each location  

3 Birds at each location; For each bird: 2 Muscle (breast, leg); Liver and Gizzard (if available) 

This is a single event 

Supplemental Feed • Supplemental feed will be required.  This will be obtained from local area suppliers consistent with methods in the area. 

• Feed will be analyzed at the start and end of the study as well as if the source of the feed is changed during the study. 

Sample Summary Original Flock  



2015-02-24 7 

Approximate 

Date 

Event # 

July (last week) 

T=1 (baseline) 
Aug (31st) 

T=2 
Oct (15th) 

T=3 
Dec (1st) 

T=4 

Mercury-

Impacted Area 

(Area 1) 

T = 0; new laying 

animals (White 

Leghorns) 

added; Individual 

eggs will be 

collected from 

pool of eggs 

distinguished by 

breed. Leghorns 

lay white eggs. 

6 – 12 Individual 

Eggs (from pool of 

eggs) 

2 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

Control Area   

(Area 3) 

T = 0; new laying 

animals (White 

Leghorns); 

Individual eggs 

will be collected 

from pool of 

eggs 

distinguished by 

breed. Leghorns 

lay white eggs.  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

2 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

• No sample 

event 

  

6 – 12 Individual 

Eggs (from pool of 

eggs) 

3 Birds sacrificed 

Each bird: 

• 2 Muscle 

(breast, leg) 

• Liver and 

Gizzard 

• 2 Feathers 

• 2 Blood 

  

Sample Summary New Flock  
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Poultry Study 

Status 

• Study completed in December 

• Analysis of samples for all sample events now 

completed 

• Results for all sample events mostly available 

– Exception: December results blood and feathers.  

• In process of evaluating results 
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C (mg/kg- ww)

Study Area Type Total Hg

BR/RS - Control Egg 1.22E-03 0.0048

BR/RS - Floodplain Egg 1.22E-01 0.48

WL - Control Egg 3.08E-04 0.0012

WL - Floodplain Egg 7.03E-02 0.28

Poultry
HQ

C (mg/kg- ww)

Study Area Type Total Hg

BR/RS - Control Egg 3.50E-04 0.0014

BR/RS - Floodplain Egg 2.27E-02 0.09

WL - Control Egg 1.19E-04 0.0005

WL - Floodplain Egg 7.03E-02 0.28 (a)

Poultry
HQ

All HQs less than 1 indicate egg consumption 
acceptable 

HQs based on maximum detected concentration any event   

HQs based on max (i.e., from either Oct or Dec event) UCLs 

except as footnoted (a) where UCL is greater than max 

• HQ: Hazard 

Quotient 

• UCL: 95% Upper 

Confidence Limit 

on Mean 
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Number of 1, 2, 3-egg meals calculated for max UCLs (from 

either Oct or Dec event) except for WL-Floodplain where UCL 

is greater than maximum concentration 

• Using UCLs (or Max for WL-Floodplain): more than 100 

eggs can be consumed/month. 

• MS Meal size 

• UCL: 95% Upper 

Confidence Limit 

on Mean 
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Number of 1, 2, 3-egg meals for maximum detected in any event 

• Using max detected, more than 100 eggs can be consumed/month. 

• MS Meal size 
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C (mg/kg- ww)

Study Area Type Total Hg

Grocery - Background Muscle 3.08E-04 0.0047

Polyface Farm - Background Muscle 1.99E-03 0.030

BR/RS - Control Muscle 9.83E-04 0.015

BR/RS - Floodplain Muscle 2.03E-03 0.031

WL - Control Muscle 1.80E-04 0.0028

WL - Floodplain Muscle 2.29E-02 0.35

Poultry
HQ

• HQs using maximum detected in any event 
• All HQs less than 1 indicate acceptable 

consumption of muscle 

• HQ: Hazard 

Quotient 
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C (mg/kg ww)

Study Area Type

Grocery - Background Muscle 3.08E-04 0.11 20938 0.17 13959 0.23 10469

Polyface Farm - Background Muscle 1.99E-03 0.11 3240 0.17 2160 0.23 1620

BR/RS - Control Muscle 9.83E-04 0.11 6554 0.17 4369 0.23 3277

BR/RS - Floodplain Muscle 2.03E-03 0.11 3173 0.17 2115 0.23 1587

WL - Control Muscle 1.80E-04 0.11 35834 0.17 23890 0.23 17917

WL - Floodplain Muscle 2.29E-02 0.11 281 0.17 188 0.23 141

Total Hg

Species

MS (kg) NM (meals/month) MS (kg) NM (meals/month) MS (kg) NM (meals/month)Poultry

Number of 4, 6, and 8-oz meals based on the max detected for any event 

• Using max detected, greater than 100 meals/month of any portion size 

may be consumed 

• MS Meal size 
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C (mg/kg- ww)

Study Area Type Total Hg

Grocery - Background Gizzard 2.40E-04 0.004

BR/RS - Control Gizzard 6.73E-04 0.01

BR/RS - Floodplain Gizzard 3.40E-02 0.5

WL - Control Gizzard 1.40E-04 0.002

WL - Floodplain Gizzard 1.50E-01 2

Poultry
HQ

• HQs using maximum detected in any event 
• HQs greater than 1 suggest  further evaluation, e.g., 

the assumption of amount of gizzard consumed 
which was assumed the same as chicken muscle 

• HQ: Hazard 

Quotient 
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C (mg/kg ww)

Study Area Type

Grocery - Background Gizzard 2.40E-04 0.11 26796 0.17 17864 0.23 13398

BR/RS - Control Gizzard 6.73E-04 0.11 9579 0.17 6386 0.23 4790

BR/RS - Floodplain Gizzard 3.40E-02 0.11 190 0.17 126 0.23 95

WL - Control Gizzard 1.40E-04 0.11 46065 0.17 30710 0.23 23033

WL - Floodplain Gizzard 1.50E-01 0.11 43 0.17 29 0.23 21

Total Hg

Species

MS (kg) NM (meals/month) MS (kg) NM (meals/month) MS (kg) NM (meals/month)Poultry

Number of 4, 6, and 8-oz meals based on the maximum detected 

concentration for any event 

 

Using maximum detected 20 or meals/month of any portion size may be 

consumed 

• MS Meal size 
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C (mg/kg- ww)

Study Area Type Total Hg

Grocery - Background Liver 4.00E-04 0.0061

Polyface Farm - Background Liver 5.95E-03 0.091

BR/RS - Control Liver 3.42E-03 0.052

BR/RS - Floodplain Liver 1.97E-01 3.0

WL - Control Liver 3.39E-03 0.052

WL - Floodplain Liver 4.37E-01 6.7

Poultry
HQ

• HQs using maximum detected in any event 
• HQs greater than 1 suggest  further evaluation, 

e.g., the assumption of amount of liver 
consumed which was assumed same of chicken 
muscle 

• HQ: Hazard 

Quotient 
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Number of 4, 6, and 8-oz meals based on the maximum detected concentration 

for any event 

 

Using maximum detected:  

• 10 or more 4-oz and 6-oz meals/month may be consumed  

 

• For the 8-oz portion size, 7-16 meals/month may be consumed  

• MS Meal size 
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Summary 
• Sample eggs and poultry (specifically chicken) muscle to determine 

the potential for chickens reared on the South River floodplain to 

accumulate mercury.   

• The information will be used to inform decisions about exposure 

through potential food consumption of eggs and chickens reared on 

the floodplain. 

• Observations from preliminary evaluation of results 

₋ Poultry samples from mercury impacted floodplain show higher 

mercury levels than background locations and control areas 

₋ Risk calculations indicate that egg and muscle consumption are 

acceptable 

₋ Concentrations in eggs and muscle do not indicate a need to 

restrict consumption 

₋ Risk calculations for gizzard and liver suggest the need for 

further evaluation (e.g., consumption rates set equivalent to 

chicken muscle) 

₋ Consumption of gizzard and liver acceptable to some degree 
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Human Exposure Evaluation  
Fact Sheets 

√ Fact sheets completed 

√ Fact Sheet 1: General Introduction 

– About the South River Science Team 

√ Fact Sheet 2: Exposure Summary 

– People, Mercury, and the River 

√ Fact Sheet 3: Soil Sampling Results 
− Summary of South River Floodplain Soil Survey 

√ Fact Sheet 5: Garden Study 
‾ Eating Vegetables Grown on the South River Floodplain 

√ Fact Sheet 6: Wildlife Consumption 
– Eating Waterfowl, Game, and  Other Animals from the South River 

Watershed 

– Other Fact Sheets, as warranted 
– Lifestock/Poultry 



Thank You 

&  

Au Revoir! 
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