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TABLE 2-1

SELECTION OF EXPOSURE PATHWAYS

Sonford Chemical Site

Flowood, Rankin County, Mississippi

Scenario Medium Exposure Exposure Receptor Receptor Exposure Onsite/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Offsite Analysis of Exposure Pathway

Ingestion Quant

Current/Future Surface Soil/Dry Sediment Surface Soil/Dry Sediment Trespasser Adolescent Dermal Onsite Quant Trespassers may be exposed to soil/dry sediment across the site.

Ingestion Quant

 Industrial Worker Adult Dermal Onsite Quant Workers may be exposed to soil/dry sediment across the site.

 Ingestion Quant

Onsite/Offsite Resident Adult Dermal Onsite/Offsite Quant Current and future adult residents may be exposed to contaminants in onsite and offsite soils and onsite dry sediment.

 Ingestion Quant

Child Dermal Onsite/Offsite Quant Current and future child residents may be exposed to contaminants in onsite and offsite soils.

Air Trespasser Adolescent Inhalation Onsite Qual Trespassers possibly exposed to airborne contaminants via fugitive dust emissions while visiting the site. 

 Industrial Worker Adult Inhalation Onsite Qual Workers possibly exposed to airborne contaminants via inhalation of  fugitive dust emissions.

Onsite/Offsite Resident Adult Inhalation Onsite Qual Adults possibly exposed to airborne contaminants via inhalation of VOCs or fugitive dust emissions.

Child Inhalation Onsite Qual Children possibly exposed to airborne contaminants via inhalation of VOCs or fugitive dust emissions.

Ingestion Quant

Surface water Surface water Ditch/Wetlands/ Trespassers Adolescent Dermal Onsite/Offsite None Trespassers potentially exposed to contaminants in onsite/offsite surface water. 

Neely Creek/ Ingestion Quant

Resident Adult Dermal Onsite None Residents possibly exposed to contaminants in onsite surface water that may be used for recreational or other purposes.

 Ingestion Quant

 Child Dermal Onsite None Residents possibly exposed to contaminants in surface water that may be used for recreational or other purposes.

Ingestion Quant

Industrial Worker Adult Dermal Onsite None Industrial worker may clear onsite surface water bodies of debris, etc.

Onsite

Onsite



TABLE 2-1

SELECTION OF EXPOSURE PATHWAYS

Sonford Chemical Site

Flowood, Rankin County, Mississippi

Scenario Medium Exposure Exposure Receptor Receptor Exposure Onsite/ Type of Rationale for Selection or Exclusion

Timeframe Medium Point Population Age Route Offsite Analysis of Exposure Pathway

Future Surface Soil/Dry Sediment Surface Soil/Dry Sediment Onsite Construction Worker Adult Ingestion 
Dermal Onsite Quant Construction worker may be exposed to contaminants at the site during future construction activities onsite.

Air Onsite Construction Worker Adult Inhalation Onsite Quant Construction workers possibly exposed to airborne contaminants via inhalation of VOCs or  fugitive dust emissions 
generated while performing excavation and construction activities onsite.  

Ingestion

Industrial Worker Adult Inhalation Onsite Qual Workers possibly exposed to airborne contaminants in subsurface soil brought to the surface during construction activities 
onsite.

Ingestion Quat

Subsurface Soil Subsurface soil Onsite Construction Worker Adult Dermal Onsite Quat Construction worker may be exposed to contaminants in the subsurface while performing excavation and construction 
activities.

Ingestion Qual

Resident Adult Dermal Onsite Qual Hypothetical future adult resident may be exposed to contaminants in subsurface soil brought to the surface during 
construction activities onsite.

Ingestion Qual

Child Dermal Onsite Qual Hypothetical future child resident may be exposed to contaminants in subsurface soil brought to the surface during 
construction activities onsite.

Industrial Worker Adult Inhalation Onsite Qual Workers possibly exposed to airborne contaminants via inhalation of  fugitive dust emissions onsite.

Construction Worker Adult Inhalation Onsite Quant Construction workers possibly exposed to airborne contaminants via inhalation of VOCs or  fugitive dust emissions 
generated while performing excavation and construction activities onsite.  

Resident Adult Inhalation Onsite Qual Adults possibly exposed to airborne contaminants via inhalation of VOCs or fugitive dust emissions onsite.

Child Inhalation Onsite Qual Children possibly exposed to airborne contaminants via inhalation of VOCs or fugitive dust emissions onsite.

Ingestion Quant

 Groundwater Groundwater Tap Water Resident Adult Dermal Onsite Quant Residents may install private well onsite.

 Ingestion Quant

Child Dermal Onsite Quant Residents may install private well onsite.

Ingestion Quant

Industrial Worker Adult Dermal Onsite None Potable well  may be installed onsite.

Ingestion Quant

Construction Worker Adult Dermal Onsite None Potable well  may be installed onsite.

Air Water Vapors at Showerhead Resident Adult Inhalation Onsite Quant Residents may install private well onsite.

Child Inhalation Onsite Quant Residents may install private well onsite.

Air Onsite



Scenario Timeframe:     Current/Future
Medium:                      Surface Soil/Dry Sediment
Exposure Medium:    Surface Soil/Dry Sediment
   

      

Receptor Population Receptor Age Exposure Point

Ingestion Trespasser/Visitor Adolescent Surface Soil/ CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
  Dry Sediment IR Ingestion Rate of Soil 100 mg/day EPA, 1997b CS x IR x EF x ET x ED x FI x CF1 x 

Onsite ET Exposure Time 2 hr/day (1) CF2 x 1/BW x 1/AT
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 10 years EPA, 2000
FI Fraction Ingested 1 unitless Professional Judgment

CF1 Conversion Factor 1 1.0E-06 kg/mg --
CF2 Conversion Factor 2 1/24 days/hour --
BW Body Weight 45 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

Dermal Trespasser/Visitor Adolescent Surface Soil/ CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) = 
  Dry Sediment CF1 Conversion Factor 1 1.0E-06 kg/mg -- CS x SA x CF1 x ABS x AF x EF x 

Onsite SA Skin Surface Area 3,522 cm2 EPA, 2004a             ED x 1/BW x 1/AT
AF Soil - to - Skin Adherence Factor 0.3 mg/cm2 EPA, 2004a

ABS Absorption Factor Chemical-Specific -- EPA, 2004a
EF Exposure Frequency 52 days/year (1)
ED Exposure Duration 10 years EPA, 2000
BW Body Weight 45 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

Sources:

(1) Professional Judgment - assumes an adolescent trespasser/visitor visits the site once per week (52 days/yr) - between ages 7 & 16.  Exposure time is assumed to be 2 hr/d (RME).

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2000.  Region 4 Human Health Risk Assessment Bulletins:  Supplement to RAGS.
EPA, 2004a.  RAGS Vol. I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) interim.  RME adherance factor based on Soccer #1 activity--
assume face, hands, forearms, and lower legs are exposed.  

Flowood, Rankin County, Mississippi

TABLE 2-2
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Intake Equation/Model NameRationale/Reference ValueExposure Route Parameter 
Code Parameter Definition Units



Scenario Timeframe:     Current/Future
Medium:                      Surface Water
Exposure Medium:    Surface Water

      

Receptor Population Receptor Age Exposure Point*

Ingestion Trespasser/Visitor Adolescent Ditch/Wetlands CW Chemical Concentration in Surface Water See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
  Onsite IR Ingestion Rate 0.01 L/hour (1) CW x IR x EF x ED x ET x 1/BW x 1/AT

Neely Creek EF Exposure Frequency 52 days/year (2)
Offsite ED Exposure Duration 10 years EPA, 2000

ET Exposure Time 2 hour/day (3)
BW Body Weight 45 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 3,650 days EPA, 1989

Sources:

(1) Due to shallow water depths (1 foot or less), it was assumed that a trespasser/visitor would incidentally ingest 1/5 of the amount that is ingested while swimming (0.05 L/hour)
(2) It was assumed that an adolescent trespasser/visitor would encounter surrounding surface water once per week (52 days/year) for 10 years (ages 7-16).
(3) Professional Judgement

*Parameters on this table will be used for the Daily Intake Calculations for current trespasser/visitor exposure to shallow surface water (i.e., 1 foot or less).  

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 2000.  Region 4 Human Health Risk Assessment Bulletins:  Supplement to RAGS.

Flowood, Rankin County, Mississippi

TABLE 2-3
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value*



Scenario Timeframe:     Current/Future
Medium:                      Surface Soil/Dry Sediment
Exposure Medium:    Surface Soil/Dry Sediment
  

      

Receptor Population Receptor Age Exposure Point

Ingestion Outdoor Worker Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Onsite IR Ingestion Rate of Soil 100 mg/day EPA,2001e CS x IR x EF x ED x FI x CF1 x 1/BW x 1/AT

 EF Exposure Frequency 250 days/year EPA,1997b
ED Exposure Duration 25 years EPA,1997b
FI Fraction Ingested 1 unitless Professional Judgment

CF1 Conversion Factor 1 1.0E-06 kg/mg --
BW Body Weight 70 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Dermal Outdoor Worker Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) = 
 Onsite CF1 Conversion Factor 1 1.0E-06 kg/mg -- CS x SA x CF1 x ABS x AF x EF x

 SA Skin Surface Area 3,300 cm2 EPA, 2004a             ED x 1/BW x 1/AT
AF Soil - to - Skin Adherence Factor 0.2 mg/cm2 EPA, 2004a

ABS Absorption Factor Chemical-Specific -- EPA, 2004a
EF Exposure Frequency 250 days/year EPA,1997b
ED Exposure Duration 25 years EPA,1997b
BW Body Weight 70 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2004a.  RAGS Vol. I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) interim.  RME adherance factor based on Utility Worker--assume exposure to 
face, forearms, and hands.  
EPA, 2001e.  Supplemental Guidance for Developing Soil Screening Levels for Supefund Sites, OSWER 9355.4-24, March 2001.

Flowood, Rankin County, Mississippi

TABLE  2-4
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Intake Equation/Model Name Rationale/ReferenceValueExposure Route Parameter Code Parameter Definition Units



Scenario Timeframe:     Current/Future
Medium:                      Surface Water
Exposure Medium:    Surface Water

      

Receptor Population Receptor Age Exposure Point*

Ingestion Outdoor Worker Adult Ditch/Wetlands CW Chemical Concentration in Surface Water See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Onsite IR Ingestion Rate 0.01 L/hour (1) CW x IR x EF x ED x ET x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA,1997b
ED Exposure Duration 25 years EPA,1997b
ET Exposure Time 0.16 hour/day EPA,1997b
BW Body Weight 70 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Sources:

(1) Due to shallow water depths (1 foot or less), it was assumed that a worker would incidentally ingest 1/5 of the amount that is ingested while swimming (0.05 L/hour)
(2) Professional Judgement; work day is 8 hours/day for 250 days/year with only 10 minutes/day (0.16 hour) wading in surface water
(3) Due to shallow water depths (1 foot or less), it was assumed that the skin surface area exposed to surface water would be limited to an adult's feet, lower legs, and hands.

*Parameters on this table will be used for the Daily Intake Calculations for current/future industrial worker exposure to shallow and deep surface water.  

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
 

Flowood, Rankin County, Mississippi

TABLE 2-5
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value*



Scenario Timeframe:  Current/Future
Medium:                     Groundwater
Exposure Medium:    Groundwater

      

Receptor Population Receptor Age Exposure Point

Ingestion Outdoor Worker Adult Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Tap Water IR Ingestion Rate 1 L/day EPA, 2000 CW x IR x EF x ED x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1991a
ED Exposure Duration 25 years EPA, 1991a
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 9,125 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 2000.  Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins.   

Flowood, Rankin County, Mississippi

TABLE 2-6
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value



Scenario Timeframe:     Future
Medium:                      Surface Soil/Dry Sediment/

Subsurface Soil
Exposure Medium:    Surface Soil/Dry Sediment/
 Subsurface Soil

      

Receptor Population Receptor Age Exposure Point

Ingestion Construction Worker Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Subsurface Soil IR Ingestion Rate of Soil 330 mg/day EPA, 1997b CS x IR x EF x ED x FI x CF1 x 1/BW x 1/AT

Onsite EF Exposure Frequency 250 days/year EPA, 1991a
ED Exposure Duration 1 years EPA, 1991a
FI Fraction Ingested 1 unitless Professional Judgment

CF1 Conversion Factor 1 1.0E-06 kg/mg --
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Dermal Construction Worker Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) = 
 Subsurface Soil SA Skin Surface Area 5,000 cm2 EPA, 1997b CS x SA x CF1 x ABS x AF x EF x EV x

Onsite CF1 Conversion Factor 1 1.0E-06 kg/mg --             ED x 1/BW x 1/AT
AF Soil - to - Skin Adherence Factor 0.1 mg/cm2 EPA, 2004a

ABS Absorption Factor Chemical-Specific -- EPA, 2004a
EV Event Frequency 1 events/day EPA, 2004a
EF Exposure Frequency 250 days/year EPA, 1997b
ED Exposure Duration 1 years EPA, 1997b

BW Body Weight 70 kg EPA, 1991a
AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2004a.  RAGS Vol. I:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) interim.  RME adherance factor based on Construction Worker--assume exposure to face, forearms, and hands.

Flowood, Rankin County, Mississippi

TABLE 2-11
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Intake Equation/Model Name Rationale/ReferenceValueExposure Route Parameter Code Parameter Definition Units



Scenario Timeframe:     Future
Medium:                      Surface Soil/Dry Sediment/Subsurface Soil
Exposure Medium:    Particulate

      

Receptor Population Receptor Age Exposure Point

Inhalation Construction Worker Adult Air  CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Onsite IR Inhalation Rate 20 m3/d EPA, 2000 (CS/PEF) x IR x EF x ED/BW x AT

EF Exposure Frequency 250 days/year EPA,1997b
ED Exposure Duration 1 year EPA,1997b
PEF Particulate Emissions Factor 2.92E+06 m3/kg EPA,2002, Appendix E
BW Body Weight 70 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2000.  Region 4 Human Health Assessment Bulletins:  Supplemental to RAGS
EPA, 2002.  Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.

Flowood, Rankin County, Mississippi

TABLE 2-12
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value



Scenario Timeframe:   Future
Medium:                      Groundwater
Exposure Medium:    Groundwater

      

Receptor Population Receptor Age Exposure Point

Ingestion Construction Worker Adult Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
Tap Water IR Ingestion Rate 1 L/day EPA, 1991a CW x IR x EF x ED x 1/BW x 1/AT

EF Exposure Frequency 250 days/year EPA, 1991a
ED Exposure Duration 1 year (1)
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days EPA, 1989

  
Sources:

(1) Professional Judgement

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03

Flowood, Rankin County, Mississippi

TABLE 2-13
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value



Scenario Timeframe:  Current/Future
Medium:                     Surface Soil/Dry Sediment
Exposure Medium:    Surface Soil/Dry Sediment 
  

Receptor Population Receptor Age Exposure Point

Ingestion Resident Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Onsite/Offsite IR Ingestion Rate of Soil 100 mg/day EPA, 1997b CS x IR x EF x ED x FI x CF1 x  1/BW x 1/AT

 EF Exposure Frequency 350 days/year EPA, 1997b
ED Exposure Duration 24 years EPA, 1997b
FI Fraction Ingested 1 unitless Professional Judgment

CF1 Conversion Factor 1 1.0E-06 kg/mg --
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) =
Onsite/Offsite IR-S Ingestion Rate of Soil 200 mg/day EPA, 1997b CS x IR x EF x ED x FI x CF1 x  1/BW x 1/AT

 EF Exposure Frequency 350 days/year EPA, 1997b
ED Exposure Duration 6 years EPA, 1997b
FI Fraction Ingested 1 unitless Professional Judgment

CF1 Conversion Factor 1 1.0E-06 kg/mg --
BW Body Weight 15 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Dermal Resident Adult Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) = 
 Onsite/Offsite CF1 Conversion Factor 1 1.0E-06 kg/mg -- CS x SA x CF1 x ABS x AF x EF x EV

 SA Skin Surface Area 5,700 cm2 EPA, 2004a             ED x 1/BW x 1/AT
AF Soil - to - Skin Adherence Factor 1.0 mg/cm2 EPA, 2000

ABS Absorption Factor Chemical-Specific -- EPA, 1995; 2004a
EF Exposure Frequency 350 days/year EPA, 1997b
ED Exposure Duration 24 years EPA, 1997b
EV Event Frequency 1 events/day EPA, 2004a  
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Dermal Resident Child Surface Soil/Dry Sediment CS Chemical Concentration in Soil See Table 3 mg/kg See Table 3 CDI (mg/kg-day) = 
 Onsite/Offsite CF1 Conversion Factor 1 1.0E-06 kg/mg -- CS x SA x CF1 x ABS x AF x EF x EV

 SA Skin Surface Area 2,800 cm2 EPA, 2004a             ED x 1/BW x 1/AT
AF Soil - to - Skin Adherence Factor 1.0 mg/cm2 EPA, 2000

ABS Absorption Factor Chemical-Specific -- EPA, 1995; 2004a
EF Exposure Frequency 350 days/year EPA, 1997b
EV Event Frequency events/day 1 EPA, 2004a  
ED Exposure Duration 6 years EPA, 1997b
BW Body Weight 15 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1995.  Assessing Dermal Exposure from Soil, Technical Guidance Manual.  EPA/903-K-95-003.  
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2000.  Region 4 Human Health Risk Assessment Bulletins:  Supplement to RAGS.
EPA, 2001c: RAGS Vol. I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) interim.  Adherance factors based on the Gardeners and Grounds Keeper activity, respectively.  
Both assume exposure to face, forearms, hands, and lower legs.   Adherance factors for children playing in wet soil - face, forearms, hands, lower legs, and feet are exposed.

Flowood, Rankin County, Mississippi

TABLE 2-7
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition  Value



Scenario Timeframe:     Current/Future
Medium:                      Surface Water
Exposure Medium:    Surface Water

      

Receptor Population Receptor Age Exposure Point*

Ingestion Resident Adult Ditch/Wetlands CW Chemical Concentration in Surface Water See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
 Onsite IR Ingestion Rate 0.01 L/hour (1) CW x IR x EF x ED x ET x 1/BW x 1/AT

EF Exposure Frequency 48 days/year (2)
ED Exposure Duration 24 years EPA,1997b
ET Exposure Time 2 hour/day (3)
BW Body Weight 70 kg EPA,1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Ditch/Wetlands CW Chemical Concentration in Surface Water See Table 3 mg/L See Table 3 CDI (mg/kg-day) =
Onsite IR Ingestion Rate 0.05 L/hour EPA, 1989 CW x IR x EF x ED x ET x 1/BW x 1/AT

EF Exposure Frequency 48 days/year (2)
ED Exposure Duration 6 years EPA,1997b
ET Exposure Time 2 hour/day (3)
BW Body Weight 15 kg EPA,1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Sources:

(1) Due to shallow water depths (1 foot or less), it was assumed than an adult would incientally ingest 1/5 of the amount that is ingested while swimming (0.05 L/hour).
(2) It was assumed that the resident would wade in the surface water eight times (2 per week) per month during spring and summer (April - September).
(3) Professional Judgement

*Parameters on this table will be used for the Daily Intake Calculations for resident exposure to shallow surface water (i.e., 1 foot or less).  

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
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TABLE 2-8
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units  Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition Value*



Scenario Timeframe:  Future
Medium:                     Groundwater
Exposure Medium:    Groundwater

      

Receptor Population Receptor Age Exposure Point

Ingestion Resident Adult Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
Tap Water IR Ingestion Rate of Water 2 L/day EPA, 2000 CW x IR x EF x ED x  1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991a
ED Exposure Duration 24 years EPA, 1991a
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 CDI (mg/kg-day) =
Tap Water IR Ingestion Rate of Water 1 L/day EPA, 2000 CW x IR x EF x ED  x  1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991a
ED Exposure Duration 6 years EPA, 1991a
BW Body Weight 15 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2000.  Region 4 Human Health Risk Assessment Bulletins:  Supplement to RAGS.

Flowood, Rankin County, Mississippi

TABLE 2-9
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site

Units Rationale/Reference Intake Equation/Model NameExposure Route Parameter Code Parameter Definition  Value



Scenario Timeframe: Future
Medium:                     Groundwater
Exposure Medium:    Groundwater

      

Receptor Population Receptor Age Exposure Point

Inhalation of and Resident Adult Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 Chronic Daily Intake (CDI) (mg/kg-day) =
Dermal Contact  Tap Water IR Ingestion Rate of Water 2 L/day EPA, 2000 CW x IR x EF x ED x  1/BW x 1/AT

with VOCs EF Exposure Frequency 350 days/year EPA, 1991a
ED Exposure Duration 24 years EPA, 1991a
BW Body Weight 70 kg EPA, 1991a

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days EPA, 1989

Child Monitoring Wells CW Chemical Concentration in Groundwater See Table 3 mg/L See Table 3 CDI (mg/kg-day) =
Tap Water IR Ingestion Rate of Water 1 L/day EPA, 2000 CW x IR x EF x ED  x  1/BW x 1/AT

EF Exposure Frequency 350 days/year EPA, 1991a
ED Exposure Duration 6 years EPA, 1991a
BW Body Weight 15 kg EPA, 1997b

AT-C Averaging Time (Cancer) 25,550 days EPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days EPA, 1989

Sources:

EPA, 1989.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  EPA/540/1-89/002.
EPA, 1991a.  Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Supplemental Guidance, Standard Default Factors. Interim Final.  OSWER Directive 9285.6-03
EPA, 1997b.  Exposure Factors Handbook.  
EPA, 2000.  Region 4 Human Health Risk Assessment Bulletins:  Supplement to RAGS.

Flowood, Rankin County, Mississippi

Exposure Route Parameter Code Parameter Definition  Value Units Rationale/Reference Intake Equation/Model Name

TABLE 2-10
VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Sonford Chemical Site



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 FIGURES 



Not To Scale

Figure
1-1

Site Location Map
Sonford Chemical

Remedial Investigation / Feasibility Study
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Figure
1-2

Site Layout Map
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Figure 2-1
Human Health Conceptual Site Model

Sonford Chemical Site
Flowood, Rankin County, Mississippi
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(1) Sediment will be evaluated as surface soil.
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