WORKSHEET #1
RISK ASSESSMENT REPORT

	INSTRUCTIONS:
1.
Enclose an Executive Summary not to exceed 2 pages in length.

2.
Complete this Worksheet #1.  Attach additional sheets as necessary.

3.
Discuss figures, maps, cross-sections, graphs, tables, calculations, and other supporting documentation in the Appendices as they relate to this report.


	DERR Project Manager: ______________________________

Completed by: ______________________________________
	Date Completed: ______________________________________


	A.  Facility Identification:  Complete the following portion in full.

	Facility ID #: _________________________________________
Release ID: ____________________________________________

Facility Name: _________________________________________________________________________________________________

Facility Location and Address:  ____________________________________________________________________________________

Facility Owner/Operator: _________________________________________________________________________________________



	B.  Person Completing the Tier 2 Risk Assessment:  Print and sign your name in this portion to acknowledge that you are providing accurate information used for formulating your conclusions regarding any remaining contamination, exposure pathways and receptors.  If exposure pathways are complete, receptors are likely to be at risk, and further action may therefore be necessary.

	The information provided herein is accurate to the best of my knowledge and best professional judgment.

______    ______________________

_______________________________________

___________
___________________

Print Name and Company





Sign Name





Date

CertifiedConsultant #




	C.  Facility History: Summarize each of the following:  Type and number of years of facility operation; location, cause and nature of the release; type, quantity and age of the release; impacted media; contaminant source elimination and/or control measures; abatement and/or corrective action measures taken.

	


	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	D.
Site Characterization and Assessment:  Describe site characteristics and assessment results including the following:  Methods used to characterize the site and investigate the contamination; land use (on-site and off-site); topographic features including type of ground cover; soil type; geologic and hydrologic features as they relate to the site; location and type of receptors, property lines and utility lines; and impacts to receptors.

	


	E.
Nature and Extent of Contamination:  Discuss the nature, extent dimensions and behavior of contamination in all impacted media, including investigative and confirmation sampling results.  Discuss measures taken to eliminate and/or control contaminant source.  Discuss past and present occurrence of free product using supporting documentation such as maps, data table cross-sections, graphs, plume stability evaluations, supporting calculations, and other data.

	


	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	F.   Tier 2 Options:  Calculating Site-Specific Cleanup Levels (SSCLs):  Mark the applicable spaces provided below, , for the option used to calculate and/or derive SSCLs, and describe why the Option was used.

	
OPTION 1:
 On-site impacts only.

Are the SSCLs for applicable exposure pathways exceeded?

Yes
:
Cleanup is reasonable.  Submit a Risk Assessment report and Corrective Action Plan in conformance with Step 4.22 of the Tier 2 Step-by-Step Procedures and Documentation.

No
:
Submit Risk Assessment report in conformance with Step 4.23 of the Tier 2 Step-by-Step Procedures and Documentation.

	
OPTION 2:
 On-site impacts


 Off-site impacts.

Describe and discuss the derivation and application of attenuation mechanisms:


User-Supplied Natural Attenuation Factor


Empirical Natural Attenuation Factor


Electron Superposition

Are the SSCLs for applicable exposure pathways exceeded?

Yes
:
Cleanup is reasonable.  Submit a Risk Assessment report and Corrective Action Plan in conformance with Step 4.22 of the Tier 2 Step-by-Step Procedures and Documentation.

No
:
Submit Risk Assessment report in conformance with Step 4.23 of the Tier 2 Step-by-Step Procedures and Documentation.

	
OPTION 3:
 On-site impacts


 Off-site impacts

Describe and discuss the derivation and application of attenuation mechanisms:


User-Supplied Natural Attenuation Factor


Empirical Natural Attenuation Factor


First-Order Decay


Electron Superposition






Other: _____________________________

Are the SSCLs and ALs for applicable exposure pathways exceeded?

Yes
:
Cleanup is reasonable.  Submit a Risk Assessment report and Corrective Action Plan in conformance with Step 4.22 of the Tier 2 Step-by-Step Procedures and Documentation.

No
:
Submit Risk Assessment report in conformance with Step 4.23 of the Tier 2 Step-by-Step Procedures and Documentation.

	
OPTION 4:
 On-site impacts


 Off-site impacts

Describe and discuss the derivation and application of attenuation mechanisms:


User-Supplied Natural Attenuation Factor


Empirical Natural Attenuation Factor


First-Order Decay


Electron Superposition






Other: _____________________________

Are the SSCLs and ALs for applicable exposure pathways exceeded?

Yes
:
Cleanup is reasonable.  Submit a Risk Assessment report and Corrective Action Plan in conformance with Step 4.22 of the Tier 2 Step-by-Step Procedures and Documentation.

No
:
Submit Risk Assessment report in conformance with Step 4.23 of the Tier 2 Step-by-Step Procedures and Documentation.


	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	G.    Exposure Assessment:

The purpose of the exposure assessment is to estimate the type and magnitude of exposures to receptors by the COCs that are present at or migrating from the site.  The exposure assessment identifies current and potentially complete exposure pathways, quantifies exposure to receptors, and describes the current and anticipated land use.

Instructions
1.
Check the boxes below where applicable.
2.
Discuss each current and potentially complete exposure pathway, on-site and off-site receptors, and land use and exposed populations in the space provided.  Exposure pathways are complete in accordance with Worksheet #3 (Site Conceptual Exposure Model), and when all the following conditions exist:  (a) Receptors are present; (b) Transport mechanisms are active, and; (c) The SSCLs or ALs are exceeded.  A potentially complete exposure pathway is one that is likely to be complete in the future, generally within 5 to 10 years.

3.
If pathways are potentially complete, discuss the likelihood of receptors being exposed to contaminant concentrations greater than the TER (i.e., a 10-6 TER for carcinogenic compounds, 1.0 Hazard Quotient for non-carcinogenic compounds, ISLs or other standards).


	AIR EXPOSURE PATHWAY
Surface soils, vapor inhalation and dust ingestion:

 Currently complete

 Potentially complete

[NOTE: The Surface Soil pathway must be considered if subsurface soil will potentially be excavated.]
Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:
Subsurface soil, vapor intrusion to outdoor air:


 Currently complete

 Potentially complete

NOTE: Subsurface soil has the potential to become surface soil if it is excavated.
Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	Facility ID #: _____________________________________________
Date Completed: ___________________________________

Facility Name & Location: __________________________________
Completed by: _____________________________________

________________________________________________________
DERR Project Manager: _____________________________



	G.   Exposure Assessment, continued
AIR EXPOSURE PATHWAY, continued
Subsurface soil, vapor intrusion to indoor air:


 Currently complete

 Potentially complete

Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:


	Groundwater, vapor intrusion to outdoor air:

 Currently complete

 Potentially complete

Discuss pathway and and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	G.   Exposure Assessment, continued
AIR EXPOSURE PATHWAY, continued
Groundwater, vapor intrusion to indoor air:

 Currently complete

 Potentially complete

Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	GROUNDWATER EXPOSURE PATHWAY
Soil leaching to groundwater (for ingestion):




 Currently complete

 Potentially complete

Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	G.   Exposure Assessment, continued
GROUNDWATER EXPOSURE PATHWAY, continued
Groundwater ingestion:






 Currently complete

 Potentially complete

Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	SOIL EXPOSURE PATHWAY  [NOTE: This pathway must be considered if subsurface soil will potentially be excavated.]
Surface soil, dermal contact or ingestion:



 Currently complete

 Potentially complete

Construction Worker:
 Currently complete

 Potentially complete

Discuss pathway and on-site and off-site receptors that are or may be at risk of exposure to greater than the TER, ISLs or other applicable standards:



	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________


	G.   Exposure Assessment, continued
Utility Lines:








 Currently impacted

 Potentially impacted

Discuss current and potential impacts to utility lines.  Describe and discuss conditions where contamination currently or potentially intersects the contamination, and make recommendations for protecting utility lines:




	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________



	H.
Contaminant Transport, Fate, Attenuation and Exposure Summary: Contaminants must attenuate to the Target Excess Risk level (10-6 and Hazard Quotient = 1.0), ISLs or other applicable standards at all receptors.

	INSTRUCTIONS FOR OPTION 3 and OPTION 4

Introduction
Transient analytical modeling is required for Option 3, and transient analytical and numerical modeling are required for Option 4.

A model is a simplified version of actual field conditions that allows the knowledge of a site to be quantified.  Effective and accurate modeling requires abundant site data and possibly regional data.  Models may vary in their sensitivity to certain parameters.  For example, SOLUTE is sensitive to groundwater velocity, retardation factor, and half-life due to COC decay (not advection).  The BIOSCREEN model is sensitive to the source term.  The BIOPLUME model is a complex model that requires dissolved oxygen data, and possibly data that describe heterogenous conditions.

It is good modeling practice to perform and evaluate numerous model runs to accurately assess site conditions, and to determine the sensitivity of various parameters.  Some input parameters that may be needed are identified in Worksheet #2.

Transient contaminant fate and transport computer modeling may be necessary for estimating the likelihood of a contaminant plume (adsorbed, dissolved and vapor phases) to persist in a way that threatens human or environmental health.  Models can assist in determining if exposure pathways are currently and potentially complete, if site-specific cleanup levels are currently or potential exceeded for each exposure pathway, and the estimated duration of the contamination.

Instructions
Complete each section provided below to convey the reasons for modeling, the results and accuracy of the modeling compared to the actual site conditions, and the modeling results as tools to indicate potential exposure to receptors.  Use additional sheets as necessary.  Attach input, output, and other data files and graphics to Appendix D.



	1.
Fate and Transport Models Used (check the applicable below and specify analytical or numerical)
a.

Solute transport: Names and Governing Equations:

b.

Leaching from Vadose Zone: Names and Governing Equations:

c.

Leaching from Vadose Zone, Volatilization and Vapor Transport, Adsorbed Remaining:  Names and Governing Equations:

        d.

Other models: Names and Governing Equations:

	2.
Purpose and Objectives of Modeling:  Discuss the purpose and objectives for modeling as they relate to the following: (a) Understanding the nature and extent of the contamination; (b) Evaluating currently or potentially complete exposure pathways and exposure to receptors; (c) Discuss how modeling results show the allowable SSCL values in space and time, and the time required to achieve the TER at each relevant point of exposure, and; (d) Discuss the duration, location and fate of the COCs for the complete exposure pathways if the applicable SSCLs at the POC, ALs at AMPs, or ISLs or other applicable standards at POEs are exceeded.




	Facility ID #: _____________________________________________
Date Completed: __________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________

________________________________________________________
DERR Project Manager: ____________________________



	H.
Contaminant Transport, Fate, Attenuation and Exposure Summary, continued

	3.
Discuss transient parameters used in the modeling, including time simulation periods and time steps, and their comparison to site data:



	4.
Discuss the input parameters for each model used and their comparison to site data.  Input parameters must accurately reflect site conditions and correspond to Worksheet #2 and Worksheet #4, if applicable.




	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________

H.
Contaminant Transport, Fate, Attenuation and Exposure Summary, continued

	5.
Discuss the results of the sensitivity analysis and model calibration efforts:




	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________

	I.   Public Notification:
Public notification is required prior to no further action.  Public notification must reach the segment of the public (on-site and off-site) who may be directly or potentially affected by the contaminated media.  

NOTE:  DO NOT PROCEED WITH PUBLIC NOTIFICATION UNTIL THE FORM SHOWN BELOW HAS BEEN COMPLETED, AND REVIEWED AND APPROVED BY THE EXECUTIVE SECRETARY.
Instructions:  Complete the Public Notification Form below and use it as the public notification.  Public notification may be accomplished by personal contact or notice, notice in newspapers or distribution of flyers.

	1.
Name and address of the release site:




	2.
Provide a brief summary of the release and the site conditions:




	3.
Results of the Tier 2 Risk Assessment:




	4.
Name, agency address and telephone number of the DERR project manager:




	5.
Location, dates and time where the Tier 2 Risk Assessment can be viewed by the public:




	6.
Describe how the public will be notified:



	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________

	J.   Conclusions and Recommendations:  Discuss the extent and degree of contamination, plume stability, concentrations of COCs, required SSCLs and ALs, if applicable, complete exposure pathways, exposure to receptors and impact and potential impact to human health and the environmental, economic considerations and cost-effectiveness of cleanup options, technologies available for use in cleanup, and future work needed to protect receptors and POEs to the TER, ISLs or other applicable standards.

	


	Facility ID #: _____________________________________________
Date Completed: __________________________________________

Facility Name & Location: __________________________________
Completed by: ____________________________________________

________________________________________________________
DERR Project Manager: ____________________________________

	K.
Risk Management Decisions and Uncertainties:  Discuss risk management issues and uncertainties.  Figures B-1, and Table B-5 are provided to assist with identifying and addressing these issues; these figures and tables are not to be included in this report.

	


	L.
Technical References Cited for Users:  List references, if applicable, that were used for this report.

	


	M.
DERR RECOMMENDATIONS, FOR DERR USE ONLY

No further action


No further action with institutional controls, as follows: 


Monitoring:


Further cleanup necessary:


Other, explain:

______________________________________

_______________________________________

___________________

DERR Project Manager







DERR Project Manager

                                 
Date

(Print Name)




                      (Print Name)





 


 (Sign Name)


Table B-1:  Site-Specific Cleanup Levels for Surface Soil
(less than 3 feet below land surface)
INSTRUCTIONS:
1.   Check this box if you are manually calculating SSCLs.  You must then complete this form in full.  See Appendix D, Table D-1 to manually calculate.

2.   Check this box if you are electronically calculating SSCLs.  You must include a completed form similar to the one shown below.

3.  Complete the information requested in the spaces provided.

4.  Check the boxes () that apply to the site and enter actual and calculated contaminant concentrations.
	Site Name: _________________________________

Site Location and Address: _____________________

_____________________________________, Utah

Facility ID #: ___________ Release ID:______


	Completed By (print your name): ________________________________________________________________

Company or Agency Name: ____________________________________________________________________

Date Completed:__________________________

Certified Consultant #: _____________________



	
	Target Excess Risk (Class A & B):
10-6 required


Calculation Option (check one):     OPTION 1  OPTION 2

Target Excess Risk (Class C):

10-6 required








 OPTION 3  OPTION 4

Hazard Quotient: 




1.0  required

	CONSTITUENTS OF CONCERN
	
	SSCL Results For Complete Exposure Pathways

(Check boxes below for the applicable condition).
	
	Applicable
SSCL Exceeded?

	
	
	Soil Leaching to Groundwater


(groundwater for ingestion)

 Currently Complete

 Potentially Complete
	Ingestion, Inhalation and

Dermal Contact
 Currently Complete

 Potentially Complete
	Construction

Worker
 Currently Complete

 Potentially Complete
	
	

	CAS No.
	Constituent Name

in alphabetical order
	Enter below the

Representative Source Area

Concentrations

(mg/kg)
	Residential

 on-site

 off-site
	Commercial

 on-site

 off-site
	MCLs or other applicable standards


	Residential:

 on-site

 off-site
	Commercial

 on-site

 off-site
	Commercial

 on-site

 off-site
	Applicable SSCL

(mg/kg)

(Enter the lowest SSCL for any complete exposure pathway)
	check () If yes

	71-43-2
	Benzene
	
	
	
	
	
	
	
	
	

	100-41-4
	Ethylbenzene
	
	
	
	
	
	
	
	
	

	1634-04-4
	Methyl t-Butyl Ether
	
	
	
	
	
	
	
	
	

	91-20-3
	Naphthalene
	
	
	
	
	
	
	
	
	

	108-88-3
	Toluene
	
	
	
	
	
	
	
	
	

	1330-20-7
	Xylenes (mixed isomers)
	
	
	
	
	
	
	
	
	

	
	Others (list here):
	
	
	
	
	
	
	
	
	

	modified from © Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version:v 1.0Software:GSI RBCA Spreadsheet




Table B-2:  Site-Specific Cleanup Levels for Subsurface Soil
(greater than 3 feet below land surface)
INSTRUCTIONS:
1.   Check this box if you are manually calculating SSCLs.  You must then complete this form in full.  See Appendix D, Table D-1 to manually calculate.

2.   Check this box if you are electronically calculating SSCLs.  You must include a completed form similar to the one shown below.

3.  Complete the information requested in the spaces provided.

4. Check the boxes () that apply to the site and enter actual and calculated contaminant concentrations.

	Site Name: _________________________________

Site Location and Address: ___________________

_____________________________________, Utah

Facility ID #: ___________ Release ID:______


	Completed By (print your name): ________________________________________________________________

Company or Agency Name: ____________________________________________________________________

Date Completed:__________________________

Certified Consultant #: _____________________



	
	Target Excess Risk (Class A & B):
10-6 required


Calculation Option (check one):     OPTION 1  OPTION 2

Target Excess Risk (Class C):

10-6 required








     OPTION 3  OPTION 4

Hazard Quotient: 



1.0  required

	CONSTITUENTS OF CONCERN
	
	SSCL Results For Complete Exposure Pathways

(Check boxes below for the applicable condition).
	
	Applicable
SSCL Exceeded?

	
	
	Soil Leaching to Groundwater

(groundwater for ingestion)

 Currently Complete

 Potentially Complete
	Soil Volatilization

to

Indoor Air
 Currently Complete

 Potentially Complete
	Soil Volatilization

to

Outdoor Air
 Currently Complete

 Potentially Complete
	
	

	CAS No.
	Constituent Name

in alphabetical order
	Enter below the

Representative Source Area

Concentrations

(mg/kg)
	Residential

 on-site

 off-site
	Commercial

 on-site

 off-site
	MCLs or other applicable standards


	Residential:

 on-site

 off-site
	Commercial

 on-site

 off-site
	Commercial

 on-site

 off-site
	Applicable SSCL

(mg/kg)

(Enter the lowest SSCL for any complete exposure pathway)
	check () If yes

	71-43-2
	Benzene
	
	
	
	
	
	
	
	
	

	100-41-4
	Ethylbenzene
	
	
	
	
	
	
	
	
	

	1634-04-4
	Methyl t-Butyl Ether
	
	
	
	
	
	
	
	
	

	91-20-3
	Naphthalene
	
	
	
	
	
	
	
	
	

	108-88-3
	Toluene
	
	
	
	
	
	
	
	
	

	1330-20-7
	Xylenes (mixed isomers)
	
	
	
	
	
	
	
	
	

	
	Others (list here):


	
	
	
	
	
	
	
	
	

	
	modified from © Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version:v 1.0Software:GSI RBCA Spreadsheet




Table B-3:  Site-Specific Cleanup Levels for Groundwater
INSTRUCTIONS:
1.   Check this box if you are manually calculating SSCLs or ALs.  You must then complete this form in full.  See Appendix D, Table D-1 to manually calculate.

2.   Check this box if you are electronically calculating SSCLs or ALs.  You must include a completed form similar to the one shown below.

3.  Complete the information requested in the spaces provided.

4.  Check the boxes () that apply to the site and enter actual and calculated contaminant concentrations.
	Site Name: _________________________________

Site Location and Address: ___________________

_____________________________________, Utah

Facility ID #: ___________ Release ID:______


	Completed By (print your name): ________________________________________________________________

Company or Agency Name: ____________________________________________________________________

Date Completed:__________________________

Certified Consultant #: _____________________

 Calculation for SSCLs

 Calculation for ALs, if applicable.

Locations and Names of AMPs: ______________________________________________

	
	Target Excess Risk (Class A & B):
10-6 required


Calculation Option (check one):     OPTION 1  OPTION 2

Target Excess Risk (Class C):

10-6 required








     OPTION 3  OPTION 4

Hazard Quotient: 



1.0  required

	CONSTITUENTS OF CONCERN
	
	SSCL Results For Complete Exposure Pathways

(Check boxes below for the applicable condition and enter SSCL in applicable locations).
	
	Applicable
SSCL Exceeded?

	
	
	Groundwater Ingestion

 Currently Complete

 Potentially Complete
	Groundwater Volatilization

to Indoor Air
 Currently Complete

 Potentially Complete
	Groundwater

Volatilization

to Outdoor Air
 Currently Complete

 Potentially Complete
	
	

	CAS No.
	Constituent Name

in alphabetical order
	Enter below the

Representative Source Area

Concentrations

(mg/kg)
	Residential

 on-site

 off-site
	Commercial

 on-site

 off-site
	MCLs or other applicable standards


	Residential:

 on-site

 off-site
	Commercial

 on-site

 off-site
	Commercial

 on-site

 off-site
	Applicable SSCL

(mg/kg)

(Enter the lowest SSCL for any complete exposure pathway)
	check () If yes

	71-43-2
	Benzene
	
	
	
	
	
	
	
	
	

	100-41-4
	Ethylbenzene
	
	
	
	
	
	
	
	
	

	1634-04-4
	Methyl t-Butyl Ether
	
	
	
	
	
	
	
	
	

	91-20-3
	Naphthalene
	
	
	
	
	
	
	
	
	

	108-88-3
	Toluene
	
	
	
	
	
	
	
	
	

	1330-20-7
	Xylenes (mixed isomers)
	
	
	
	
	
	
	
	
	

	
	Others (list here):


	
	
	
	
	
	
	
	
	

	modified from © Groundwater Services, Inc. (GSI), 1995. All Rights Reserved. Version:v 1.0Software:GSI RBCA Spreadsheet


Table B-4:  Example of Action Levels for Alternate Monitoring Points for the Groundwater Pathway*

	
	
	Distance from Source Area to

Three Alternate Monitoring Points (AMP)

and Corresponding Action Levels for Constituents
	Distance to

Receptor and Contaminant Concentration Required at the Receptor (mg/L)

	
	
	
	

	CAS No.
	Constituent
	SSCLs (mg/L) for the Source Area
	AMP #1

10 (feet)
	AMP #2

50 (feet)
	AMP #3

100 (feet)
	Receptor

200 (feet)

	71-43-2
	Benzene
	
	4.6E-3
	4.6E-3
	4.6E-3
	4.3E-3
	2.9E-3

	100-41-4
	Ethylbenzene
	
	5.8E+0
	5.8E+0
	5.8E+0
	5.3E+0
	3.7E+0

	1634-04-4
	Methyl t-Butyl Ether
	
	2.9E-1
	2.9E-1
	2.9E-1
	2.7E-1
	1.8E-1

	91-20-3
	Naphthalene
	
	2.3E-1
	2.3E-1
	2.3E-1
	2.1E-1
	1.5E-1

	108-88-3
	Toluene
	
	1.2E+1
	1.2E+1
	1.2E+1
	1.1E+1
	7.3E+0

	1330-20-7
	Xylene (mixed isomers)
	
	1.2E+2
	1.2E+2
	1.2E+2
	1.1E+2
	7.3E+1


*
This table is an example only of an Option 3 or Option 4 case for a receptor located 200 feet down-gradient of a source area, and three AMPs located along plume centerline between the source area and the receptor.
WORKSHEET #2

DATA REQUIREMENTS
Instructions
Worksheet #2 identifies the data requirements for Option 1 through Option 4.  Use Worksheet #2 to determine the general data requirements, the site-specific parameters that must be evaluated, and the required exposure and cross-media transport parameters that are used to calculate and/or derive Tier 2 SSCLs and ALs, if applicable, for the appropriate Option.

Non-site-specific parameter values that are required by the DERR are shown in Appendix D, Tables D-2 and D-3.  These include, for example, target excess risk (TER) limit, exposure duration, ingestion rates, inhalation rates, volume of enclosed spaces, chemical property and toxicity values, and other assumptions.

Worksheet #2 must be completed in full by marking the applicable spaces provided.  Copies of the raw original data used for developing the site-specific parameter values must be provided in Appendix C.

	
WORKSHEET # 2: Data Requirements for Option 1 through Option 4


INSTRUCTIONS:  mark the boxes provided,  , to ensure that each condition below is met


	
	OPTION 1
	OPTION 2
	OPTION 3
	OPTION 4

	Subsurface

Investigation and

Monitoring Requirements
NOTE:  The number of sampling and monitoring locations, the number of years for monitoring, and the COCs to be analyzed  are recommended and subject to change as determined by the Executive Secretary.  These parameters must be capable of defining the extent and degree of contamination, the plume centerline, if applicable, and the nature of the contaminant plume.
	
Extent (horizontal and vertical) and degree of soil and groundwater (if applicable) contamination must be defined.


Subsurface Investigation requirements in accordance with DERR guidance.

	
	
4  sampling locations or other as needed of impacted media to define the extent and degree of contamination and plume centerline.


	
6  sampling locations or other as needed of impacted media to define the extent and degree of contamination and plume centerline.
	 Plumes < 10,000 ft2: 7 sampling locations of impacted media, and at 5-foot vertical intervals for soil analysis and logging.

 Plumes > 10,000 ft2: 7 sampling locations plus 1 location every additional 100 horizontal feet of impacted media, and samples collected at 5-foot vertical intervals for soil analysis and logging within contaminant area.
	 Plumes < 10,000 ft2:12 sampling locations of impacted media, and at 5-foot vertical intervals for soil analysis and logging.

 Plumes > 10,000 ft2: 12 sampling locations plus 1 location every additional 100 horizontal feet of impacted media, and  samples collected at 5-foot vertical intervals for soil analysis and logging within contaminant area.

	
	
Tabulated analytical data for: Gasoline: BTEXN, MTBE, TPH ; Diesel: BTEXN, TPH ; Waste Oil: BTEXN, MTBE, TRPH or Oil & Grease, Solvents; New Oil: TRPH or Oil & Grease (Utah Admin. Code R311-205(d)).


TPH fractionation a:  Analyze at least 1 representative sample from the most contaminated area, of each contaminated medium, for TPH fractions using EPA methods 8260/8270.


Tabulated depth to groundwater and groundwater elevation, if applicable.


Site maps showing all sample locations, on-site buildings, property lines, utility lines, road ways, and other applicable on-site and off-site receptors.


Complete Appendix B Worksheets #1, #2 and #3, and Worksheet #4a through #4e if determination of plume stability and mass balance is necessary.

	
	OPTIONAL to perform monitoring.

If performed, mark the spaces provided where applicable:
	
Minimum 1 year of quarterly monitoring, unless otherwise directed by the DERR.
	
Minimum 2 years of quarterly monitoring, unless otherwise directed by the DERR.
	
Minimum 5 years of quarterly monitoring, unless otherwise directed by the DERR.

	
	Monitoring Constituents and Locations:


Constituents shown above (based on product type), depth to groundwater, groundwater elevation and hydraulic gradient.  These help to determine plume stability.


Monitoring locations define extent, degree, and centerline of the contaminant plume.

	
	OPTIONAL to monitor natural attenuation parameters:

If performed, indicate below and circle the parameters monitored:


For groundwater monitoring, measure Dissolved Oxygen and sample Dissolved/Ferrous Iron (Fe+2), Nitrate,  Sulfate, Oxidation/Reduction Potential or other (AFCEE, 1996)b in addition to BTEXN, MTBE, TPH.
	Monitor natural attenuation parameters shown below:

Indicate below and circle the parameters monitored:

For groundwater monitoring, measure Dissolved Oxygen and sample Dissolved/Ferrous Iron (Fe+2), Nitrate,  Sulfate, Oxidation/Reduction Potential, or other (AFCEE, 1996)b in addition to BTEXN, MTBE, TPH.

	
	
OPTIONAL to perform vapor monitoring for Oxygen, Carbon Dioxide, and BTEXN, MTBE, TPH.
	
If applicable, perform vapor monitoring for Oxygen, Carbon Dioxide, and BTEXN, MTBE, TPH.


	a
See Table D-3 for details concerning TPH fractionation.

b
Note that the sampling efforts are valid only for those electron acceptors that show a positive correlation to contaminant plumes.


	
WORKSHEET # 2: Data Requirements for Option 1 through Option 4, continued

INSTRUCTIONS:  mark the boxes provided,  , to ensure that each condition below is met


	
	OPTION 1
	OPTION 2
	OPTION 3
	OPTION 4

	Plume Stability

Use Worksheets #4a through #4e to document plume stability and

mass balance.
	PLUME MUST BE STABLE OR 

DIMINISHING

(Note: plume stability may not be possible without monitoring data)

Plume is:

 Stable

 Diminishing

 Expanding


If plume is not stable or diminishing, go to next applicable Option, or submit Risk Assessment report and CAP.
	PLUME MUST BE STABLE OR 

DIMINISHING

Plume is:

 Stable

 Diminishing

 Expanding


If plume is not stable or diminishing, go to next applicable Option, or submit Risk Assessment report and CAP.
	PLUME MAY BE STABLE, 

DIMINISHING OR EXPANDING

Plume is:

 Stable

 Diminishing

 Expanding


If plume is not stable or diminishing, Option 4 may be required, or submit Risk Assessment report and CAP.
	PLUME MAY BE STABLE, 

DIMINISHING OR EXPANDING

Plume is:

 Stable

 Diminishing

 Expanding


If plume is not stable or diminishing, submit Risk Assessment report and CAP.

	NAF Calculation Requirements
	not

applicable
	Minimum of 3 sampling points located along the plume centerline
	Minimum of 4 sampling points located along the plume centerline
	Minimum of 6 sampling points located along the plume centerline

	Modeling Requirements

	
Steady state: Solve equations shown in Appendix D Table D-1.
	
Steady state: Solve equations shown in Appendix D Table D-1.
	
Steady state: Solve equations shown in Appendix D Table D-1.


For dissolved phases, if preliminary SSCLs are exceeded, or if plume is expanding, transient analytical modeling is required to determine when SSCLs and ALs will be met.


For adsorbed phases, transient analytical or numerical.
	
Steady state:   Solve equations shown in Appendix D Table D-1.


For dissolved phases, if preliminary SSCLs are exceeded, or if plume is expanding transient analytical and transient numerical modeling required to determine when SSCLs and ALs will be met.


For adsorbed phases, transient analytical or numerical.

	Appendices
	 Appendix B:
 Worksheet #1:
Risk Assessment Report

 Worksheet #2:
Data Requirements for Options 1 through 4

 Worksheet #3:
Site Conceptual Exposure Model

 Worksheets #4a through #4e: 
Plume Stability Worksheets

 Appendix C:
Site-Specific Data Requirements and Attachments (maps, cross-sections, graphs, data tables, other)

 Appendix D:
Calculations for Site-Specific Cleanup Levels (manual or electronic)




	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
   Distance to Receptors and Other Features

	INSTRUCTIONS:  Enter the distances and directions from the source and/or AMPs to each receptor and other features for the applicable option below.  For example, if you are conducting an Option 2 Risk Assessment, enter the distances from the source to each receptor and other features in the Option 2 column.  Include only those features that are applicable.  All features must be indicated and easily correlated with the maps and cross-sections shown in Appendix C.

	Receptors and Other Features
	Option 1 
	Option 2 
	Option 3 
	Option 4 

	Subsurface Utility Lines:

Water

Sewer

Storm Drain

Natural Gas

Telephone

Electrical

Other, specify: _______________
	____________________

____________________

____________________

____________________

____________________

____________________

____________________
	____________________

____________________

____________________

____________________

____________________

____________________

____________________
	____________________

____________________

____________________

____________________

____________________

____________________

____________________
	____________________

____________________

____________________

____________________

____________________

____________________

____________________

	Municipal Water Wells
	
	
	
	

	Domestic Water Wells
	
	
	
	

	Irrigation Water Wells
	
	
	
	

	Other Water Wells
	
	
	
	

	Surface Water Bodies
	
	
	
	

	Property Lines
	
	
	
	

	Residential Buildings
	
	
	
	

	Commercial Buildings
	
	
	
	


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1




OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	A
	Contaminated Soil Area (ft2)
	site-specific

measurement
	
	 Minimum 3 locations.  Enter # locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter # locations:

___ Drilling
___ Drivinga
___ Digging

	ATc
	Averaging Time for carcinogens, years
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
70



70 



  70
	
	Values provided are not variable

	ATnc 
	Averaging Time for non-carcinogens, years
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
30



25 



 1
	
	Values provided are not variable

	BCi
	Biodegradation Capacity available for constituent i unitless
	Show values at right if calculated
	
	calculated, see Table D-1, Equation D.23

	BCT
	Biodegradation Capacity for all electron acceptors in groundwater unitless
	Show value at near right if calculated

(to calculate, see Table D-1,

Equation D.23).

Enter electron acceptor

data at far right.
	
	Enter Electron Acceptor Concentrations Below (mg/L)

Inside Plume
Background
       Δ

	
	
	
	
	Dissolved Oxygen*





                 ___________          ___________                _________

Dissolved Sulfate*





                 ___________          ___________
_________

Dissolved Nitrate*





                 ___________          ___________
_________

Dissolved Iron  (observed within the plume)*  ___________          ___________

Methane (observed within the plume)**
     ___________          ___________

Note:
Δ  = concentration inside the plume minus background concentration.

*   = use Δ values of these parameters to calculate BC.

             ** = use inside-plume values to calculate BC.

	BW
	Body weight, adults, kg
	Residential/
Commercial/

Construc-

Unknown

Industrial

tion
70



70 


 70
	
	Values provided are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.


	C(ea)n
	Concentration of electron acceptor n in groundwater, mg/L
	Tabulate data in Appendix C
	
	field measured

	d
	Thickness of surficial soil, ft
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion 

3.28


3.28



3.28


	
	Values provided are not variable

	Dair
	Diffusiion coefficient in air, cm2/sec
	chemical-and fraction-specific


	
	see Appendix D Table D-2

	Deffs
	Effective diffusivity in vadose zone soils, cm2/sec
	Enter value at right if

calculated by hand


	
	calculated

see Appendix D, Table D-1

	ds
	Thickness of contaminated subsurface soil (feet)
	site-specific

measurement
	ds: _____

Depth to top: ____

Depth to base: ___
	 Minimum 3 locations.  Enter # locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter # locations:

___ Drilling
___ Drivinga
___ Digging

	Deffcrack
	Effective diffusivity through foundation cracks, cm2/sec
	Enter value at right if

calculated by hand
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	Deffcapf
	Effective diffusivity in capillary fringe zone cm2/sec
	Enter value at right if

calculated by hand


	
	calculated

see Appendix D, Table D-1

	Deffws
	Effective diffusivity above the water table, cm2/sec
	Enter value at right if

calculated by hand
	
	calculated

see Appendix D, Table D-1

	Dwat
	Diffusiion coefficient in water, cm2/sec
	chemical-and fraction-specific
	
	see Appendix D Table D-2

	ED
	Exposure duration, adults years
	Residential/
Commercial/

Construc-

Unknown

Industrial

tion
30



25


1
	
	Values shown are not variable


	EF
	Exposure frequency, adults days/year
	Residential/
Commercial/

Construc-

Unknown

Industrial

tion
350



250


250
	
	Values shown are not variable


	ER
	Enclosed space air exchange rate 1/sec = sec-1
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
0.00014 sec-1
0.00023 sec-1

-
	
	Values shown are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	foc,

saturated
	Fraction of organic carbon content,

saturated

zone 3
	 Clay
0.28%

 Silty clay
0.25%

 Silt
0.25%

 Clayey silt
0.25%

 Silty sand
0.05%

 Clayey sand (fine sand)
0.05%

 Clean sand (medium sand)
0.05%

 Gravel (coarse sand)
0.05%
	
	To determine soil type, collect a minimum of 3 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.
	To determine soil type, collect a minimum of 4 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.

 Field-Measured.

	foc,

unsaturated
	Fraction of organic carbon content, unsaturated

zone1, 9
	 Clay
0.55%

 Silty clay
0.50%

 Silt
0.50%

 Clayey silt
0.50%

 Silty sand
0.10%

 Clayey sand (fine sand)
0.10%

 Clean sand (medium sand)
0.10%

 Gravel (coarse sand)
0.10%
	
	To determine soil type, collect a minimum of 3 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.

	To determine soil type, collect a minimum of 4 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values):
Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	H
	Henry’s Law Constant

(dimensionless, L-H20/L-air)
	chemical-and fraction-specific

see Appendix D Table D-2
	
	Values are not variable

	hcapf
	Thickness of capillary fringe

(feet)1, 2
LGW - hv = hcapf

	Saturated
Capillary Fringe
Medium


Thickness (feet)
 Clay




5

 Silty clay


4

 Silt





3

 Clayey silt


4


 Silty sand


2

 Clayey sand

(fine sand)


1.5

 Clean sand

(medium sand)

0.8

 Gravel

(coarse sand)

0.25
	
	To determine soil type, collect a minimum of 3 soil samples from top of saturated zone (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging

Field measurements are not permissible.
	To determine soil type, collect a minimum of 4 soil samples from top of saturated zone (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging

Field measurements are not permissible.

	hv
	Thickness of vadose zone (feet)
	site-specific measurement
	
	 Minimum 3 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	I
	Infiltration rate (feet/year)7
	 Clayey soils, unpaved site:

       I = (5%) X Annual Precipitation

 Sandy soils, unpaved site:

       I = (10%) X Annual Precipitation

 Paved site:

      I = (0.55%) X Annual Precipitation
	Enter annual precip. in inches/year here: ________
Enter I here: _____
	To determine soil or ground cover type, collect  a minimum of 5 samples.  It is permissible to use the formulas shown in column 3 provided there are no leaky utility lines or other sources of artificial recharge.
	To determine soil or ground cover type, collect  a minimum of 5 samples.  It is permissible to use the formulas shown in column 3 provided there are no leaky utility lines or other sources of artificial recharge.

	i
	Hydraulic gradient

(ft/ft)
	Site-specific measurement.
	Value ____

Range____

_________
	If applicable, minimum of 1 round monitoring using 3 measurement points.

____ # Locations and rounds measured for i
	Minimum of 1 year quarterly monitoring using a minimum of 3 measurement points.

____ # Locations and rounds measured for i

	IRair-ind
	Inhalation rate, daily indoor, m3/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
20



20



-
	
	Values are not variable


	IRair-out
	Inhalation rate, daily outdoor, m3/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
20



20



10
	
	Values are not variable

	IRsoil 
	Ingestion rate of soil, mg/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
114



50



100
	
	Values are not variable

	IRwater 
	Ingestion rate, daily, liters/

day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
2



1



-
	
	Values are not variable



	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	K


	Hydraulic conductivity (feet/day)4, 5
	 Clay
0.00283

 Silty clay
0.07

 Silt
1.42

 Clayey silt
0.0283

 Silty sand
2.83

 Clayey sand (fine sand)
0.0283

 Clean sand (medium sand)
28.3

 Gravel (coarse sand)
283
	If measured, enter range of values:

___________________________

Enter average value: ____

_________
	 Value selected from permissible values.  Sediment samples & stratigraphic profiles must be collected from a minimum of 3 locations within the upper 3 feet of the saturated zone.

  Slug tests performed at 2 locations (for shallow aquifers only.  Use average and/or representative values).

____ # Locations measured for each above, and

identity of the locations.
	 Value selected from permissible values.  Sediment samples & stratigraphic profiles must be collected from a minimum of 4 locations within the upper 3 feet of the saturated zone.

  Slug tests performed at 2 locations (for shallow aquifers only.  Use average and/or representative values).

____ # Locations measured for each above, and

identity of the locations.

	Kd  or  ks
	Distribution coefficient,

mL/g, L/kg
	Show value for each constituent at right if calculating by hand
	
	calculated: Kd = Koc X foc



	Koc
	Adsorption coefficient,

mL/g, L/kg
	chemical-and fraction-specific

see Appendix D Table D-2
	
	Values are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	LB
	Enclosed space volume/ infiltration area ratio, cm
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
200


300



    -
	
	Values are not variable

	Lcrack
	Foundation or wall thickness, cm
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
15


15

   


 -
	
	Values are not variable

	LGW
	Depth to groundwater, ft

hv + hcapf =LGW
	site-specific measurement
	
	Minimum 3 locations for each monitoring round.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	Minimum 4 locations for each monitoring round.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	LP
	Length of Groundwater Contaminant Plume (feet)
	site-specific measurement
	
	 Minimum 3 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	Ls
	Depth to contaminated soil, ft
	site-specific measurement
	Top: ____

Base:____
	 Minimum 3 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	M
	Soil to skin adherence factor, mg/cm2
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
0.5



0.5
 


  0.5
	
	Values are not variable

	Pe
	Particulate emission rate, g/cm2-sec
	6.9 X 10-14
	
	Value shown is not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	R
	Retardation Factor, unitless
	If calculated by hand,

show values at right
	
	calculated, see Appendix D, Table D-1, Equation D.27

	RAFd
	Relative absorption factor, dermal, (volatiles/

PAHs)
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
0.5/0.05


0.5/0.05



0.5/0.05
	
	Values are not variable

	RAFo
	Relative absorption factor, oral, unitless
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
1.0



1.0



1.0
	
	Values are not variable

	RBSLi
	Risk-based screening level for media “i” (mg/kg-soil; mg/L-water; or ug/m3)
	
	chemical-, media-, and exposure route-specific

	RfDi
	Reference Dose, inhalation, mg/kg-day
	chemical-and fraction-specific;

see Appendix D, Table D-2
	
	Values are not variable

	RfDo
	Reference Dose, oral, mg/kg-day
	chemical-and fraction-specific;

see Appendix D, Table D-2
	
	Values are not variable

	SA
	Skin surface area cm2
	Residential/
Commercial/

Construc-
Unknown

Industrial

tion
5800


5800


5800
	
	Values are not variable

	SFi 
	Cancer slope factor , inhalation (mg/kg-day)-1
	chemical-specific;

see Appendix D, Table D-2
	
	Values are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	SFo 
	Cancer slope factor, oral (mg/kg-day)-1
	chemical-specific;

see Appendix D, Table D-2
	
	Values are not variable

	TER
	Target Excess Lifetime Cancer Risk, unitless
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
10-6 


10-6



10-6
	
	Values are not variable

	THQ
	Target Hazard Quotient, unitless
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
1.0




1.0



1.0
	
	Values are not variable

	Uair

	Wind speed above ground surface in ambient mixing zone (cm/sec)
	
225
	
	Value shown is not variable

	Udarcy

	Groundwater Darcy velocity (feet/day)
	
site-specific measurement


= Ki
	
	Calculated only if criteria for i & K are met.
	Calculated only if criteria for i & K are met.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	UFn
	Utilization Factor for electron acceptor n (i.e., mass ratio of electron acceptor to hydrocarbon consumed in biodegradation reactions; unitless).
	Values shown at far right are for BTEX only and are not variable.

Check cell at right if UFs are used.
	
	Oxygen



3.14

Nitrate



4.90

Sulfate



4.6

Ferrous Iron


21.8

Methane



0.78

	Utran

	Groundwater Transport Velocity (feet/day)
	
site-specific measurement


= Ki/θeff
	
	Calculated only if criteria for i & K are met.


	Calculated only if criteria for i &K are met.

	VFsamb
	Volatilization  factor of subsurface soils to ambient air (mg/m3-air)/(mg/kg-soil
	Enter values at right
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	VFsesp
	Volatilization factor of subsurface soils to enclosed space (indoor air)

(mg/m3-air)/(mg/kg-soil
	Enter values at right
	
	calculated

see Appendix D, Table D-1

	VFss
	Volatilization factor of surficial soil to outdoor (ambient) air as vapors

(mg/m3-air)/(mg/kg-soil)
	Enter values at right if measured
	
	calculated

see Appendix D, Table D-1

	VFwamb
	Volatilization factor of groundwater to ambient air (mg/m3-air)/(mg/L-water
	Enter values at right if measured
	
	calculated

see Appendix D, TableD-1

	VFwesp
	Volatilization factor of groundwater to enclosed space (indoor air)(mg/m3-air)/(mg/L-water
	Enter values at right if measured
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	W
	Width (feet) contaminated source areas parallel to GW flow or wind direction, ft
	site-specific measurement
	
	Any site-specific value permissible.
	Any site-specific value permissible.

	α
	Dispersivity in Groundwater:

(feet)

αx Longitudinal

αy Transverse

αz Vertical
	Calculated.

Enter Values in Unshaded Cell

at Far Right
	
	α x
__________________________ feet

α y
__________________________ feet

α z
__________________________ feet
	α x
__________________________ feet

α y
__________________________ feet

α z
__________________________ feet

	δair
	Ambient air mixing zone height, cm
	200 
	
	Values are not variable

	δgw
	Groundwater mixing zone thickness, cm
	200
	
	Values are not variable unless field-measured

	η
	Areal fraction of cracks in foundations/walls

cm2-cracks/cm2-total area
	0.01
	
	Values are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	ρs
	Bulk density of

soil, g/cm3
	1.7
	
	Values are not variable

	τ
	Averaging time for vapor flux, sec
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
9.46 X 108
7.88 X 108

3.15 X 107
	
	Values are not variable

	θacapf
	Volumetric air content, capillary fringe soils1,7,8 percent
	
θacapf = θT - θwcapf
	
	calculate
	calculate

	θacrack
	Volumetric air content, foundation crack,8 percent
	same as θas
	
	same as θas
	same as θas

	θas
	Volumetric air content, vadose soils1,7,8 percent
	θas = θT - θws
	
	calculate
	calculate


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	θeff
	Porosity, effective

(use for lateral transport groundwater models; for saturated zone only)1,7,8 percent
	 Clay
0.10%

 Silty clay
0.15%

 Silt
0.15%

 Clayey silt
0.15%

 Silty sand
0.20%

 Clayey sand (fine sand)
0.20%

 Clean sand (medium sand)
0.23%

 Gravel (coarse sand)
0.26%
	
	To determine soil type, analyze a minimum of 3 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.
	To determine soil type, analyze a minimum of 4 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.

	θT
	Porosity, total

(use for volatilization models)4, percent
	 Clay
38%

 Silty clay
36%

 Silt
46%

 Clayey silt
36%

 Silty sand
41%

 Clayey sand (fine sand)
38%

 Clean sand (medium sand)
41%

 Gravel (coarse sand)
30%
	
	To determine soil type or to field-measure parameter, analyze a minimum of 3 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.
	To determine soil type or to field-measure parameter, analyze a minimum of 3 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	θwcapf
	Volumetric water content, capillary fringe soils7,8 percent

	
θwcapf = θT- θacapf
 Clay
37.980%

 Silty clay
35.986%

 Silt
45.970%

 Clayey silt
35.986%

 Silty sand
40.965%

 Clayey sand (fine sand)
37.978%

 Clean sand (medium sand)
40.965%

 Gravel (coarse sand)
29.980%
	
	To determine soil type of field-measured parameter, analyze minimum of 3 soil samples from same horizon as contaminated soils .

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible  values. 

 Field-Measured.
	To determine soil type or field-measured parameter, a, analyze minimum of 4 soil samples from same horizon as contaminated soils .

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible  values. 

 Field-Measured.

	θwcrack
	Volumetric water content, foundation crack,8 percent
	same as θws
	
	same as θws
	same as θws


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 1












OPTION 2

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	θws
	Volumetric water content, vadose soils1,7,8

	  θws 


θws
Soil



DTGW*
DTGW*

Type



0 - 20 ft

>20 ft
 Clay



30%
 15%

 Silty clay

25%
 12%

 Silt




20%

8%

 Clayey silt

25%
  12%

 Silty sand

10%

 5%

 Clayey sand

(fine sand)

23%

10%

 Clean sand

(medium sand) 7%


3%

 Gravel

(coarse sand)
 7%


3%
	
	To determine soil type or filed-measured parameter, analyze minimum of 3 soil samples from same horizon as contaminated soils:
____ Drilling  ___  Drivinga  ___  Digging
 Value selected from permissible  values. 

 Field-Measured.
	To determine soil type or filed-measured parameter, analyze minimum of 4 soil samples from same horizon as contaminated soils:
____ Drilling  ____  Drivinga  ____  Digging
 Value selected from permissible  values. 

 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.


	A
	Contaminated Soil Area (ft2)
	site-specific

measurement
	
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	ATc
	Averaging Time for carcinogens, years
	Residential/
Commercial/
    Construc-

Unknown

Industrial
     tion
70


     70 


70
	
	Values provided are not variable

	ATnc 
	Averaging Time for non-carcinogens, years
	Residential/
Commercial/
    Construc-

Unknown

Industrial
     tion
30


     25 


1
	
	Values provided are not variable

	BCi
	Biodegradation Capacity available for constituent i unitless
	Show values at right if calculated
	
	calculated, see Appendix D, Table D-1,  Equation D.23

	BCT
	Biodegradation Capacity for all electron acceptors in groundwater unitless
	Show value at near right if calculated

(to calculate, see Table D-1,

Equation D.23).

Enter electron acceptor

data at far right.
	
	
Enter Electron Acceptor Concentrations Below (mg/L)

Inside Plume
Background
       Δ

Dissolved Oxygen*









_________
_________
_________

Dissolved Sulfate*









_________
_________
_________

Dissolved Nitrate*









_________
_________
_________

Dissolved Iron  (observed within the plume)

_________
_________

Methane (observed within the plume)



_________
_________

Note:
Δ  = concentration inside the plume minus background concentration.

*   = use Δ values of these parameters to calculate BC.

** = use inside-plume values to calculate BC.

	BW
	Body weight, adults, kg
	Residential/
Commercial/
    Construc-

Unknown

Industrial
     tion
70


     70 


70
	
	Values provided are not variable



	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3












OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	C(ea)n
	Concentration of electron acceptor n in groundwater, mg/L
	Tabulate data in Appendix C
	
	field measured


	d
	Thickness of surficial soil, ft
	Residential/
Commercial/
   Construc-

Unknown

Industrial
    tion 

3.28


   3.28

    3.28


	
	Values provided are not variable

	Dair
	Diffusion coefficient in air, cm2/sec
	chemical-and fraction-specific


	
	see Appendix D, Table D-2

	Deffs
	Effective diffusivity in vadose zone soils, cm2/sec
	Enter value at right if

calculated by hand


	
	calculated

see Appendix D, Table D-1

	ds
	Thickness of contaminated subsurface soil (feet)
	site-specific

measurement
	ds: _____

Depth to top: ____

Depth to base: ___
	 Minimum 3 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	Deffcrack
	Effective diffusivity through foundation cracks, cm2/sec
	Enter value at right if

calculated by hand
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3












OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	Deffcapf
	Effective diffusivity in capillary fringe zone cm2/sec
	Enter value at right if

calculated by hand


	
	calculated

see Appendix D, Table D-1


	Deffws
	Effective diffusivity above the water table, cm2/sec
	Enter value at right if

calculated by hand
	
	calculated

see Appendix D, Table D-1

	Dwat
	Diffusion coefficient in water, cm2/sec
	chemical-and fraction-specific
	
	see Appendix D Table D-2

	ED
	Exposure duration, adults years
	Residential/
Commercial/
   Construc-

Unknown

Industrial
    tion
30


    25


1
	
	Values shown are not variable



	EF
	Exposure frequency, adults days/year
	Residential/
Commercial/
   Construc-

Unknown

Industrial
    tion
350


   250

    250
	
	Values shown are not variable


	ER
	Enclosed space air exchange rate 1/sec (sec-1)
	Residential/
Commercial/
  Construc-

Unknown

Industrial
  tion
0.00014 sec-1
0.00023 sec-1
    -
	
	Values shown are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 1 and Option 2, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable


	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3












OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	foc,

saturated
	Fraction of organic carbon content,

saturated

zone 3, percent
	 Clay
0.28%

 Silty clay
0.25%

 Silt
0.25%

 Clayey silt
0.25%

 Silty sand
0.05%

 Clayey sand (fine sand)
0.05%

 Clean sand (medium sand)
0.05%

 Gravel (coarse sand)
0.05%
	
	To determine soil type, collect a minimum of 5 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.

	To determine soil type, collect a minimum of 5 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.

 Field-Measured.

	foc,

unsaturated
	Fraction of organic carbon content, unsaturated

zone1, 9
	 Clay
0.55%

 Silty clay
0.50%

 Silt
0.50%

 Clayey silt
0.50%

 Silty sand
0.10%

 Clayey sand (fine sand)
0.10%

 Clean sand (medium sand)
0.10%

 Gravel (coarse sand)
0.10%
	
	To determine soil type, collect a minimum of 5 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values).

Enter the # of locations:
___ Drilling   ___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.
	To determine soil type, collect a minimum of 5 soil samples from same horizon as contaminated soils but from uncontaminated areas (use average values):
Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible values.  
 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	H
	Henry’s Law Constant

(dimensionless, L-H20/L-air)
	chemical-and fraction-specific

see Appendix D Table D-2
	
	Values are not variable

	hcapf
	Thickness of capillary fringe

(feet)1, 2
LGW - hv = hcapf
	Saturated

       Capillary Fringe 
Medium


Thickness (feet)
 Clay




  5

 Silty clay


  4

 Silt





  3

 Clayey silt                4


4


 Silty sand


  2

 Clayey sand

(fine sand)

      1.5

 Clean sand

(medium sand)
     0.8

 Gravel

(coarse sand)
    0.25
	
	To determine soil type, collect a minimum of 5 soil samples from top of saturated zone (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging

Field measurements are not permissible.
	To determine soil type, collect a minimum of 5 soil samples from top of saturated zone (use average values).

Enter the # of locations:
___ Drilling
___ Drivinga
___ Digging

Field measurements are not permissible.

	hv
	Thickness of vadose zone, ft
	site-specific measurement
	
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging



	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	I
	Infiltration rate (feet/year)7
	 Clayey soils, unpaved site:

       I = (5%) X Annual Precipitation

 Sandy soils, unpaved site:

       I = (10%) X Annual Precipitation

 Paved site:

      I = (0.55%) X Annual Precipitation
	Enter annual precip. in inches/year here: ________
Enter I here: _____
	To determine soil or ground cover type, collect  a minimum of 5 samples.  It is permissible to use the formulas shown in column 3 provided there are no leaky utility lines or other sources of artificial recharge.
	To determine soil or ground cover type, collect  a minimum of 5 samples.  It is permissible to use the formulas shown in column 3 provided there are no leaky utility lines or other sources of artificial recharge.


	i
	Hydraulic gradient

ft/ft
	Site-specific measurement.
	Value ____

Range____

_________
	Measured for all groundwater monitoring rounds using a minimum of 5 measurement points.

____ # Locations and rounds measured for i
	Measured for all groundwater monitoring rounds using a minimum of 5 measurement points.

____ # Locations  and rounds measured for i

	IRair-ind
	Inhalation rate, daily indoor, m3/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
20



20



-
	
	Values are not variable



	IRair-out
	Inhalation rate, daily outdoor, m3/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
20



20



10
	
	Values are not variable

	IRsoil 
	Ingestion rate of soil, mg/day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
114



50



100
	
	Values are not variable

	IRwater 
	Ingestion rate, daily, liters/

day
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
2



1



-
	
	Values are not variable




	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	K


	Hydraulic conductivity feet/day4, 5
	
Must be field-measured
	If measured, enter range of values:

___________________________

Enter average value: ____

_________
	 Perform slug tests at 3 locations (for shallow aquifers only), or drawdown tests at an appropriate number of locations.  Use representative values.

____ # Locations measured for each above, and

identity of the locations.
	 Perform slug tests at 4 locations (for shallow aquifers only), or drawdown tests at an appropriate number of locations..  Use representative values.

____ # Locations measured for each above, and

identity of the locations.

	Kd or ks
	Distribution coefficient,

mL/g, L/kg
	Show value for each constituent at right if calculating by hand
	
	calculated: Kd = Koc X foc



	Koc
	Adsorption coefficient,

mL/g, L/kg
	chemical-and fraction-specific

see Appendix D, Table D-2
	
	Values are not variable

	LB
	Enclosed space volume/ infiltration area ratio, cm
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
200



300



    -
	
	Values are not variable

	Lcrack
	Foundation or wall thickness, cm
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
15



15

   

 -
	
	Values are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	LGW
	Depth to groundwater, ft

hv + hcapf =LGW
	site-specific measurement
	
	Minimum 5 locations for each monitoring round.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	Minimum 5 locations for each monitoring round.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	LP
	Length of Groundwater Contaminant Plume (feet)
	site-specific measurement
	
	 Minimum 3 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 4 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	Ls
	Depth to contaminated soil, ft
	site-specific measurement
	Top: ____

Base:____
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
	 Minimum 5 locations.  Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

	M
	Soil to skin adherence factor, mg/cm2
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
0.5



0.5
 

  0.5
	
	Values are not variable

	Pe
	Particulate emission rate, g/cm2-sec
	6.9 X 10-14
	
	Value shown is not variable

	R
	Retardation Factor, unitless
	If calculated by hand,

show values at right
	
	calculated, see Equation D.27

	RAFd
	Relative absorption factor, dermal, (volatiles/

PAHs)
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
0.5/0.05


0.5/0.05


0.5/0.05
	
	Values shown are not variable

	RAFo
	Relative absorption factor, oral, unitless
	Residential/
Commercial/

Construc-
Unknown

Industrial


tion
1.0



1.0




1.0
	
	Values shown are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	RBSLi
	Risk-based screening level for media “i” (mg/kg-soil; mg/L-water; or ug/m3)
	
	chemical-, media-, and exposure route-specific


	RfDi
	Reference Dose, inhalation, mg/kg-day
	chemical-and fraction-specific

see Appendix D, Table D-2
	
	Values are not variable

	RfDo
	Reference Dose, oral, mg/kg-day
	chemical-and fraction-specific

see Appendix D, Table D-2
	
	Values are not variable

	SA
	Skin surface area cm2
	Residential/
Commercial/
 Construc-
Unknown

Industrial
   tion
   5800


   5800

   5800
	
	Values are not variable

	SFi 
	Cancer slope factor , inhalation (mg/kg-day)-1
	chemical-specific

see Appendix D, Table D-2
	
	Values are not variable

	SFo 
	Cancer slope factor, oral (mg/kg-day)-1
	chemical-specific

see Appendix D, Table D-2
	
	Values are not variable

	TER
	Target Excess Lifetime Cancer Risk, unitless
	Residential/
Commercial/
 Construc-
Unknown

Industrial
  tion
    10-6 


   10-6

  10-6

	
	Values shown are not variable

	THQ
	Target Hazard Quotient, unitless
	Residential/
Commercial/
Construc-
Unknown

Industrial

tion
   1.0


   1.0


 1.0
	
	Values shown are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	Uair

	Wind speed above ground surface in ambient mixing zone (cm/sec)
	225


	
	Value shown is not variable

	Udarcy

	Groundwater Darcy velocity (feet/day)
	
site-specific measurement


= Ki
	
	Calculated only if criteria for i & K are met.
	Calculated only if criteria for i & K are met.

	UFn
	Utilization Factor for electron acceptor n (i.e., mass ratio of electron acceptor to hydrocarbon consumed in biodegradation reactions; unitless).
	Values shown at far right are for BTEX only and are not variable.

Check cell at right if UFs are used.
	
	Oxygen



3.14

Nitrate



4.90

Sulfate



4.6

Ferrous Iron


21.8

Methane



0.78

	Utran

	Groundwater Transport Velocity (feet/day)
	
site-specific measurement


= Ki/θeff
	
	Calculated only if criteria for i & K are met.


	Calculated only if criteria for i &K are met.

	VFsamb
	Volatilization  factor of subsurface soils to ambient air (mg/m3-air)/(mg/kg-soil
	If calculated by hand,

enter values at right
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	VFsesp
	Volatilization factor of subsurface soils to enclosed space (indoor air)

(mg/m3-air)/(mg/kg-soil
	If calculated by hand,

enter values at right
	
	calculated

see Appendix D, Table D-1

	VFss
	Volatilization factor of surficial soil to outdoor (ambient) air as vapors

(mg/m3-air)/(mg/kg-soil)
	Enter values at right if measured
	
	calculated

see Appendix D, Table D-1

	VFwamb
	Volatilization factor of groundwater to ambient air (mg/m3-air)/(mg/L-water
	If calculated by hand,

enter values at right
	
	calculated

see Appendix D, Table D-1

	VFwesp
	Volatilization factor of groundwater to enclosed space (indoor air)(mg/m3-air)/(mg/L-water)
	If calculated by hand,

enter values at right
	
	calculated

see Appendix D, Table D-1


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	W
	Width (feet) contaminated source areas parallel to GW flow or wind direction
	
site-specific measurement
	
	Any site-specific value permissible.
	Any site-specific value permissible.


	α

	Dispersivity in Groundwater:

(feet)

αx Longitudinal

αy Transverse

αz Vertical
	Calculated.

Enter Values in Unshaded Cell

at Far Right
	
	α x
__________________________ feet

α y
__________________________ feet

α z
__________________________ feet
	α x
__________________________ feet

α y
__________________________ feet

α z
__________________________ feet

	δair
	Ambient air mixing zone height, cm
	200 
	
	Values shown are not variable



	δgw
	Groundwater mixing zone thickness, cm
	200 
	
	Values shown are not variable

	     η
	Areal fraction of cracks in foundations/walls

cm2-cracks/cm2-total area
	0.01
	
	Values shown are not variable

	ρs
	Bulk density of

soil, g/cm3
	1.7
	
	Values shown are not variable


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	τ
	Averaging time for vapor flux, sec
	Residential/
Commercial/

Construc-

Unknown

Industrial


tion
9.46 X 108
   7.88 X 108

3.15 X 107
	
	Values shown are not variable

	θacapf
	Volumetric air content, capillary fringe soils1,7,8
	
θacapf = θT - θwcapf
	
	calculate
	calculate


	θacrack
	Volumetric air content, foundation crack,8
	same as θas
	
	same as θas
	same as θas


	θas
	Volumetric air content, vadose soils1,7,8
	θas = θT - θws
	
	calculate
	calculate


	θeff
	Porosity, effective

(use for lateral transport groundwater models; for saturated zone only)1,7,8
	 Clay
0.10%

 Silty clay
0.15%

 Silt
0.15%

 Clayey silt
0.15%

 Silty sand
0.20%

 Clayey sand (fine sand)
0.20%

 Clean sand (medium sand)
0.23%

 Gravel (coarse sand)
0.26%
	
	To determine soil type, analyze a minimum of 3 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.
	To determine soil type, analyze a minimum of 4 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	θT
	Porosity, total

(use for volatilization models)4
	 Clay
38%

 Silty clay
36%

 Silt
46%

 Clayey silt
36%

 Silty sand
41%

 Clayey sand (fine sand)
38%

 Clean sand (medium sand)
41%

 Gravel (coarse sand)
30%
	
	To determine soil type or to field-measure parameter, analyze a minimum of 3 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.
	To determine soil type or to field-measure parameter, analyze a minimum of 4 soil samples from same horizon as contaminated soils (use average values).

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging

 Value selected from permissible values.

 Field-Measured.


	θwcapf
	Volumetric water content, capillary fringe soils7,8

	
θwcapf = θT- θacapf
 Clay
37.980%

 Silty clay
35.986%

 Silt
45.970%

 Clayey silt
35.986%

 Silty sand
40.965%

 Clayey sand (fine sand)
37.978%

 Clean sand (medium sand)
40.965%

 Gravel (coarse sand)
29.980%
	
	To determine soil type of field-measured parameter, analyze a minimum of 5 soil samples from same horizon as contaminated soils .

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible  values. 

 Field-Measured.
	To determine soil type or field-measured parameter, a, analyze a minimum of 5 soil samples from same horizon as contaminated soils .

Enter the # of locations:

___ Drilling
___ Drivinga
___ Digging
 Value selected from permissible  values. 

 Field-Measured.


	WORKSHEET # 2:  Data Requirements for Option 1 through Option 4, continued
 Data Requirements for Site-Specific Parameters, and Exposure and Cross-Media Transport Parameters for Option 3 and Option 4, continued

	Parameter

Symbol
	Parameter

Definition

and Units
	Permissible Values and Instructions

Mark the spaces provided, ,
where applicable
	If applicable enter values

used in unshaded cells
	
Data Requirements
OPTION 3











OPTION 4

 Mark the spaces provided or enter values, , where applicable

 For Field-Measured parameters, use average and representative values.

	θwcrack
	Volumetric water content, foundation crack,8
	same as θws
	
	same as θws
	same as θws


	θws
	Volumetric water content, vadose soils1,7,8

	  θws 


θws
Soil



DTGW*
DTGW*

Type



0 - 20 ft

>20 ft
 Clay



   30%       15%

 Silty clay

   25%
    12%

 Silt



         20%
     8%

 Clayey silt

   25%
    12%

 Silty sand
         10%
     5%

 Clayey sand

(fine sand)
         23%
    10%

 Clean sand

(medium sand)     7%

  3%

 Gravel

(coarse sand)
   7%

  3%
	
	To determine soil type or filed-measured parameter, analyze a minimum of 5 soil samples from same horizon as contaminated soils:

____ Drilling  ___  Drivinga  ___  Digging
 Value selected from permissible values. 

 Field-Measured.
	To determine soil type or filed-measured parameter, analyze a minimum of 5 soil samples from same horizon as contaminated soils:

____ Drilling  ____  Drivinga  ____  Digging
 Value selected from permissible  values. 

 Field-Measured.


References for Worksheet #2:  -indicates that condition does not apply; a drivng refers to direct-push sampling techniques; * Depth to Groundwater
1 Groundwater Services, Inc. (GSI), 1996a; 2 Brady, N.C., 1974; 3 Derived from reference 1 based on solubility of foc in saturated zone; 4 Freeze and Cherry, 1979; 5 DERR case files; 6 Spitz and Moreno 1996; 7 Connor, et al., 1996; 8 ASTM, 1995.

	Worksheet #2: Data Requirements for Option 1 through Option 4, continued
Justification for Departure from Worksheet #2 Requirements

	INSTRUCTIONS:  Identify each item from the preceding Worksheet #2, that does not conform to the specified requirements in Worksheet #2.  Describe why the requirement was not conformed to, and the impact the nonconformity has on evaluating site conditions and exposure pathways.

	Number of Sampling Locations: 

Hydraulic Conductivity Measurements:
Number of Monitoring Locations: 

Number of Years of Monitoring:

Plume Stability:

Determination of Attenuation Mechanisms:

Exposure Parameters: 

Cross-Media Transport Parameters: 
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Off-site: 

 Residential 

               Sensitive Habitat

   nonresidential 

construction worker

   nonresidential 

                None

R

R

1. Mark the small boxes if the specified condition is applicable 
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INSTRUCTIONS

Worksheet #3:  Site Conceptual Exposure Model 

(modified from GSI, 1995)

2. Fill in the shutoff valves to indicate that exposure pathway is 

NOT

 complete.  

    Exposure pathway may 

not

 be complete due to source removal, control, and/or treatment.

CLEANUP 

OPTIONS

Complete     ___Current 

Pathway       ___Potential

Complete     ___Current 

Pathway       ___Potential

Complete     ___Current 

Pathway       ___Potential

Action Required? Yes__ No__ 

if YES, list cleanup options below: 

_________________________________ 

_________________________________

Action Required? Yes__ No__ 

if YES, list cleanup options below: 

_________________________________ 

_________________________________

Action Required? Yes__ No__ 

if YES, list cleanup options below: 

_________________________________ 

_________________________________

3. For each complete pathway, identify the cleanup options

.

(check applicable)

R

R

R

R

R

R

R

R

 

 **

 Evaluate potential for subsurface soil to be excavated and become surface soil

 

*

 "Potential" refers to a projection of 5 to 10 years

Notes:

*** 

Free Product is a source that must be eliminated or controlled.  See Free Product Removal Report in Subsurface Investigation, Appendix D.

Complete     ___Current 

Pathway       ___Potential

Action Required? Yes__ No__ 

if YES, list cleanup options below: 

_________________________________ 

_________________________________

       nonresidential 

construction worker

       nonresidential 

construction worker

Site Name: __________________________ 

Site Location: _______________________ 

Facility ID:_________________


Figure B-1:  Hypothetical Exposure Pathways and Initial Screening Criteria

Use this figure as a guide only for evaluating exposure.  Do not complete or submit this form.  This figure may be helpful in evaluating uncertainties 

and making risk management decisions and may be useful for completing Section K of Worksheet #1, Appendix B.

	
	EXPOSURE PATHWAY SCREENING CRITERIA

	Exposure Pathway and Remedy Performance Standard
	Source Zone
	Transport Mechanism
	Receptor Point

	[image: image2.png]



	Air Exposure
	
	
	

	
	Prevent exceedance of applicable risk limits due to vapor or dust inhalation.
	●    No affected soils exceeding Tier 1 criteria within 15 ft of ground surface.
	●   Soil vapor flux to surface does not exceed air exposure limit.

●   Air dispersion effects reduce ambient dust/vapors to below air exposure limit.
	●   Ambient Air:  Concentrations at POE are below applicable exposure limits.

●   Indoor Air:  No enclosed building located over affected soil zone.

	[image: image3.png]



	Soil Exposure
	
	
	

	
	Prevent exceedance of applicable risk limits due to human exposure via incidental soil ingestion or dermal contact
	●    No affected soils at ground surface exceeding Tier 1 criteria.
	-----
	-----

	[image: image4.png]



	Groundwater Ingestion
	
	
	

	
	Prevent exceedance of drinking water limits in water supply wells completed within underlying water-bearing strata.
	●    No affected groundwater exceeding drinking water limits (federal MCLs).

●    No affected soils exceeding Tier 1 criteria.
	●   Affected groundwater plume stable or shrinking and does not reach applicable POE.
	●   Plume concentrations at POE are below drinking water limits.

	[image: image5.png]



	Subsurface Utilities
	
	
	

	
	Prevent property damage, explosive vapor condition, and contaminant migration via subsurface utility corridor.  Remove NAPL to extent practicable.
	●    No affected soils or groundwater contact with subsurface utilities.  No NAPL present in soils or groundwater.
	●   Affected groundwater plume stable or shrinking and does not reach subsurface utility.
	●   For vapors, soil and groundwater concentrations within 15 ft beneath subsurface utility are below Tier 1 SL for soil-to-air and groundwater-to-air pathways.

	NOTES:

1) An exposure pathway screening evaluation is to be conducted prior to Tier 2 Options 1 through 4 to identify pathways of concern for each site.  For each Tier 2 Risk Assessment, Worksheet 3 (SCEM) must be completed to identify complete/incomplete exposure pathways without consideration of existing or proposed control measures.  An exposure pathways is considered incomplete if the relevant screening criteria are satisfied for either the source zone, the transport mechanism, or the receptor point.  Pathways which do not meet screening criteria are either currently or potentially complete and will require further evaluation and/or response.

2) POE = Point of Exposure  

                 NAPL = Non-Aqueous Phase Liquid


	Table B-5:  Guide for Evaluating Exposure


Use this table as a guide only for evaluating exposure.  Do not complete or submit this form.  This table may be helpful in evaluating uncertainties and making risk management decisions and may be useful for completing Section K of Worksheet #1, Appendix B.

	PATHWAYS

OF CONCERN
	PATHWAY

SCREENING CRITERIA
	CURRENT vs. 

POTENTIAL EXPOSURE
	PATHWAY

STATUS

	AIR EXPOSURE PATHWAYS

	▪   Subsurface Soil-

To-Ambient Air
	Subsurface soil contamination?
	□  No--------------------------------------------------------------------➠ Imcomplete Pathway

□  Yes----➠Affected soils exposed at ground surface------□  No----➠Complete/Potential Exposure

                  (no cover)?                                                        □  Yes---➠Complete/Current Exposure*

	 ▪   Subsurface Soil:

     Vapor Intrusion-to-

     Indoor Air
	Subsurface soil beneath existing building?
	□  No-----➠Buildings expected to be built over contamination?➠ □  No----➠Incomplete Pathway

                                                                                            □  Yes----➠Complete/Potential Exposure

□  Yes----➠Observed or suspected soil vapor impact---➠□  No----➠Complete/Potential Exposure

                                                                                            □  Yes----➠Complete/Current Exposure*

	▪   GW-to-Ambient Air
	GW contamination?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠Affected plume beneath exposed surface area--➠□  No--➠Complete/Potential Exposure

                  (no cover, i.e. bare soil)?                                       □  Yes---➠Complete/Current Exposure*

	▪   GW: Vapor Intrusion-to-

Indoor Air
	GW contamination beneath existing building?
	□  No-----➠Buildings expected to be built over contamination?➠ □  No----➠Incomplete Pathway

                                                                                            □  Yes----➠Complete/Potential Exposure

□  Yes----➠Observed or suspected soil vapor impact---➠□  No----➠Complete/Potential Exposure

                                                                                            □  Yes----➠Complete/Current Exposure*

	GROUNDWATER EXPOSURE PATHWAYS

	▪   GW Ingestion:

     On-Site
	GW impacted in excess of Tier 1 criteria and existing water supply well located on-site?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠On-Site water supply well impacted by----➠□  No--➠Complete/Potential Exposure

                  site constituents?                                            □  Yes---➠Complete/Current Exposure*

	▪   GW Ingestion:

     Off-Site
	GW impacted in excess of Tier 1 criteria and plume presently off-site or likely to migrate on-site?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠Plume in expanding condition and existing water➠□  No--➠Complete/Potential Exposure

                  supply well within 250ft downgradient?               □  Yes---➠Complete/Current Exposure*

	▪   Soil-to-GW Impact
	Surface or subsurface soil contamination and either on-site or off-site GW ingestion pathway complete?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠Affected soil zone exposed to rainfall infiltration➠□  No--➠Complete/Potential Exposure

                  (no cover)?                                                             □  Yes---➠Complete/Current Exposure*

	▪   GW Dermal Contact:

     Construction Worker

     in ROW
	GW ingestion POE is across ROW and GW plume concentrations beneath ROW exceed Tier 1 criteria within 0-15 ft bgs?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠ROW earthwork activity underway or proposed➠□  No--➠Complete/Potential Exposure

                                                                                                 □  Yes---➠Complete/Current Exposure*


	Table B-5, Continued:  Guide for Evaluating Exposure


Use this table as a guide only for evaluating exposure.  Do not complete or submit this form.  This table may be helpful in evaluating uncertainties and making risk management decisions and may be useful for completing Section K of Worksheet #1, Appendix B.

	PATHWAYS

OF CONCERN
	PATHWAY

SCREENING CRITERIA
	CURRENT vs. 

POTENTIAL EXPOSURE
	PATHWAY

STATUS

	SOIL EXPOSURE PATHWAYS

	▪   Subsurface Soil    

    Dermal Contact, 

    Vapor/Dust 

    Inhalation:  

    Residential or 

    Commercial 

    Workers
	Surface or subsurface soil contamination?
	□  No-----➠Is subsurface soil likely to be excavated?--- □  No----➠Incomplete Pathway

                                                                                            □  Yes----➠Complete/Potential Exposure

□  Yes----➠Site earthwork activity underway or proposed?--□  No---➠Complete/Potential Exposure

                                                                                                □  Yes----➠Complete/Current Exposure*

	▪   Subsurface Soil 

    Dermal Contact, 

    Vapor/Dust 

    Ingestion:  

    Construction 

    Worker
	Surface or subsurface soil contamination?
	□  No-----➠Is subsurface soil likely to be excavated?--- □  No----➠Incomplete Pathway

                                                                                            □  Yes----➠Complete/Potential Exposure

□  Yes----➠Site earthwork activity underway or proposed?--□  No---➠Complete/Potential Exposure

                                                                                                □  Yes----➠Complete/Current Exposure*

	UNDERGROUND UTILITY IMPACTS

	▪   Soil Impacts on

    Utilities
	Soil contamination in contact with or within 15 feet below underground utility?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠Soil vapors exceed 20% LEL adjacent to utility--➠□  No--➠Complete/Potential Exposure

                  line or utility susceptible to physical damage       □  Yes---➠Complete/Current Exposure*

	▪   GW/NAPL

     Impacts on Utilities
	NAPL or GW containing BTEXN in excess of 30 mg/L in contact with or within 15 ft below underground utility?
	□  No------------------------------------------------------------------------------------➠Incomplete Pathway

□  Yes--➠Soil vapors exceed 20% LEL adjacent to utility--➠□  No--➠Complete/Potential Exposure

                  line or utility susceptible to physical damage       □  Yes---➠Complete/Current Exposure*


Worksheet #4a

Plume Stability Evaluation Procedures and Results

Facility Name and Location:




Date Completed:

Facility ID:







Completed By:

INSTRUCTIONS

	STEP 1

     Use this Worksheet 4a to show the final results of your mass balance and plume stability calculations.  Complete Worksheets 4b through 4e, as applicable, to ensure that your final conclusions regarding contaminant reduction are as accurate as possible.

Discuss groundwater fluctuations, biodegradation capacity, or other phenomena to support your conclusions regarding plume stability.  Discuss the source of data used and show applicable figures in Appendix C.

	

	STEP 2

Check the worksheet(s) below that apply to the site:

	_____ Worksheet 4a:  Plume Stability Results (this page)

_____ Worksheet 4b:  Mass Calculations for Dissolved Phase

_____ Worksheet 4c:  Mass Calculations for Adsorbed Phase

_____ Worksheet 4d:  Percent of Average Decrease of Dissolved Contaminant Concentrations

_____ Worksheet 4e:  Statistical Evaluation of Plume Stability



	

	STEP 3

     Discuss the results of each Worksheet (4b through 4e) as they relate to your Tier 2 Risk Assessment and plume stability in each medium.

	


B-3
WORKSHEET #1

Risk Assessment Report


