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INTRODUCTION
This training material, developed by the Department of Environmental Quality (DEQ), Remediation and Redevelopment Division (RRD), is provided to help determine whether a response activity complies with the cleanup Criteria of Part 201, Environmental Remediation (Part 201) of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended (NREPA) or whether a corrective action complies with the risk-based screening levels for Part 213, Leaking Underground Storage Tanks (Part 213) of the NREPA.  The Generic Criteria developed for Part 201 are also the risk-based screening levels for corrective actions required under Part 213 (R 299.5706a(4)).  In this document the term Criteria is used to refer to both the Part 201 cleanup Criteria and the Part 213 risk-based screening levels.

In addition to Part 201, Part 213, and the Part 201 Administrative Rules (Part 201 Rules), this training material is based on RRD Operational Memorandum (Op. Memo) No. 1, Part 201 Cleanup Criteria, Part 213 Risk-Based Screening Levels, and its attachments.  These can be accessed on the Internet from the RRD home page under the “Operational Memoranda” section (Operational Memoranda for the Part 201 and Part 213 Programs).

There is often more than one approach that can be used to attain compliance with the Criteria.  This depends on the land uses and zoning at individual facilities, the environmental media involved, and the relevant Exposure Pathways.
Sections 20120a and 21304a require that the DEQ utilize only reasonable and relevant Exposure Pathways in determining cleanup Criteria.  Each set of Generic Criteria correspond to a specific Exposure Pathway.  R 299.5103(h) defines Relevant Pathway as an Exposure Pathway that is reasonable and relevant because there is a reasonable potential for human or non-human Exposure to a Hazardous Substance to occur.  An Exposure Pathway is the course a chemical takes from a source to an exposed organism.  The components of an Exposure Pathway are a source or release of a Hazardous Substance, an Exposure Point, an Exposure Route, and if the Exposure Point is not the source or point of release, a transport mechanism.  It represents a mechanism by which an individual or population is exposed to chemicals at or originating from a Facility.  A pathway is relevant when Exposure can occur whether or not Exposure controls are or will be relied upon to prevent Exposure and even if concentrations are less than Applicable Criteria.  For example, ingestion of contaminated drinking water is a Relevant Pathway even in the presence of institutional controls, use restrictions, or municipal water.  A pathway may not be relevant due to natural physical characteristics that preclude the pathway from occurring.  For example, the absence of a hydraulic connection to surface water in the vicinity of the Facility and the absence of any indirect discharge to surface water via a storm drainage system eliminates the potential for surface water to be impacted by the groundwater venting to surface water pathway (R 299.5716(1))

R 299.5532(7) states that a Part 201 Remedial Action Plan (RAP) shall evaluate all of the pathways, risks, and conditions listed in the rule to identify those that are relevant for the Facility.  Further information about the relevance of a pathway is presented in the rules for each Exposure Pathway.  Part 213 Corrective Action Plans (CAPs) must similarly evaluate the potential Exposure Pathways and identify those that are relevant.  The evaluation must be based on the same Exposure assumptions used for the development of the Criteria that are contained within the Part 201 Rules.

R 299.5101(c) defines an Applicable Criterion as a cleanup Criterion for a Relevant Pathway.  A Criterion is not applicable if the Exposure Pathway is not relevant at a particular Facility or if the Exposure it addresses is reliably restricted by a restrictive covenant or institutional control or other allowed mechanism.  Whenever a pathway is relevant, the associated Criteria are applicable unless Exposure can be reliably controlled by land or resource use restrictions or institutional controls.

Cleanup Criteria should not be applied to waste material (such as mining tailings) unless a demonstration is made that the generic assumptions representative of soil characteristics are also representative of the waste material, otherwise, a site-specific evaluation must be conducted.
Appendix A lists and defines abbreviations and acronyms commonly used in these training materials.  

Appendix B is a glossary of terms for applying Criteria to the Part 201 and Part 213 programs.  Such terms appear capitalized and in italics throughout the text of this training material.

Appendix C is a specific reference document that can be used to assist in assessing compliance with the requirements for source control.  The materials that follow will allow you to determine when source control is needed, depending on the conditions of the specific Facility.

This “Training Material” is not a substitute for a complete review of the statute, administrative rules, and technical documents referenced, but is meant to serve as a key to how these may be most useful in determining suitable cleanup Criteria for a specific location.
USE OF CRITERIA TO DETERMINE IF A LOCATION IS A

PART 201 “FACILITY” OR A PART 213 “SITE”

A location where a Hazardous Substance is present in excess of the concentrations which satisfy the requirements of Section 20120a(1)(a) or (17) or the cleanup criteria for unrestricted residential use under Part 213 is a “facility” pursuant to Part 201 (Section 20101(1)(o)).  The requirements of Section 20120a(1)(a) are the cleanup criteria for unrestricted residential use under Part 213.  Promulgated Generic Criteria are listed in the Criteria tables of RRD Op. Memo No. 1, Attachment 1.  Pathways which do not have generic numerical values are described in the lettered guidesheets found within this document.  In using this information to reach conclusions as to whether or not a given location is a “facility”, the following should be considered:

· An exceedance of Applicable Criteria in one or more samples for a Relevant Pathway at a location is a sufficient basis to conclude that the location is a “facility”.  Exceedances of Criteria designated as Screening Levels, such as AISLs, and FESLs, require additional review of that particular pathway of Exposure.  Csat values are Screening Levels that become Generic Criteria when risk-based values exceed the Csat value (R 299.5718(2)).  Where there is an exceedance of a Csat value that is a Generic Criterion that is a sufficient basis to conclude that the location is a “facility”.  Exceedances of other types of Screening Levels such as DRO or GRO or, analytical results with detection limits above Criteria indicate a need to further evaluate the property to determine if it is a “facility”.  When there is an exceedance of a naturally occurring compound such as a metal at a single sample point where there is no known source, and other sample points at the location are below the Criteria, further evaluation of the property is needed to determine if it is a “facility”.

· All pathways are relevant unless the information that is available is of the same quality that could support a RAP or closure determination that site specific conditions result in a given pathway being not relevant for the location.  The guidesheets will help identify the natural or physical conditions (not Exposure controls) at a location which are pertinent to determining the relevance of specific pathways (further information about the relevance of a pathway is presented in the Part 201 Administrative Rules for each Exposure Pathway).

· Exceedances of Background concentrations of a substance may not form a basis to conclude a location is a “facility”.  Background concentrations greater than risk-based cleanup Criteria become the Criteria.  Background levels may be identified by either the statewide default values (provided in Op. Memo No. 1, Attachment 1), or validly established Facility-Specific values.

· Pursuant to Section 20120a(17), there are also situations where there are no exceedances of Generic  Criteria, but due to other risks to public health, safety, and welfare and the environment, the DEQ may determine that the location is a “facility”.  Examples of such situations include but are not limited to abandoned substances not yet released, sediment use impairment, ecological or aesthetic impact, and acute inhalation or explosion risks.

A location where there has been or is a threat of any spilling, leaking, emitting, discharging, escaping, or leaching from an underground storage tank system into groundwater, surface water or subsurface soils is a “site” pursuant to Part 213, except where corrective action satisfying Criteria for unrestricted residential use has been completed (Section 21303(e) and (f)).  The initial determination that a location is a “site” is not dependent upon the concentration of Hazardous Substances in environmental media; however, that is a factor in determining that corrective action is complete and a location is no longer a “site”.

An area, place or property at which response activities have been completed which satisfy the Criteria for the residential category provided for in Section 20120a(1)(a) and (17), or at which corrective action has been completed under Part 213 which satisfies the Criteria for unrestricted residential use is not a Part 201 “facility” or a Part 213 “site”.  If a location has been closed using Criteria other than generic residential and there are exceedances of the generic residential Criteria, then it is still a “facility” or a “site”.  New releases could cause a location to once again become a “facility” or “site”.

Action will be taken that is based on the status of a parcel of property as a “facility” under Part 201 only if one or more of the following conditions are satisfied:

1. Available data from samples taken from the property in question demonstrate that Hazardous  Substance concentrations exceed one or more Applicable Generic Residential Criteria.

2. A plan for response activity (remedial investigation, feasibility study, remedial action, interim response, or interim response designed to meet Criteria), which has been submitted to the DEQ or has been approved by the DEQ, includes the property in question in an area subject to response activity.

3. When data are not available to document Hazardous Substance concentrations on the property in question and no plan for response activity exists, but it is appropriate to make reasonable inferences from existing data.

a. It is not necessary for data to be available for every parcel in an area to determine that a parcel within that area is a “facility”, provided that available data supports a reasonable inference concerning the “facility” status of the parcel in question.

b. When making inferences from available data, MDEQ staff will consider the reasons why available data may or may not represent conditions on nearby properties.  Staff should consider factors such as the nature of the release, the physical and chemical properties of the released Hazardous Substance, the mechanism(s) of transport for the Hazardous Substance, and conditions at the point of release and in the surrounding area that influence the fate of released Hazardous Substances.

c. When the MDEQ considers a property to be a “facility” based on an inference from available data, the basis for that inference must be clearly described as part of communication with the public.

GENERAL CONSIDERATIONS FOR ASSESSING

COMPLIANCE WITH CLEANUP CRITERIA

1) Location Characterization and Data Sufficiency
· Is the property history identified and current conditions and activities documented?

· Are the sources of all releases identified?

· Have all known or likely Hazardous Substances been investigated?

· Were appropriate analytical methodologies used?

· Is the horizontal and vertical nature and extent of contamination defined by sufficient and appropriately interpreted information?

· Is information adequate to evaluate the Exposure Pathways?

2) Evaluation to Identify Conditions Needing Cleanup and/or Control
· Refer to “Conditions to Evaluate…” Reference Table and Worksheet. (Pages 8 and 9)
· Conditions attributable to Background do not need remedial or corrective action.

· Conditions within Generic Residential Criteria do not need remedial or corrective action.

· Conditions in excess of Generic Residential Criteria need cleanup to Generic Residential Criteria; or, control and cleanup demonstrated to satisfy another relevant categorical Cleanup Criteria or, to achieve an approvable Site-specific standard.  In some circumstances, use of Facility-Specific soil characteristics in Criteria equations can yield Facility-Specific values, which are recognized as Facility-Specific Generic Criteria.

· This evaluation should be documented by recording the basis for each determination on the “Conditions to Evaluate…” Worksheet.

3) Evaluation of Plan to Achieve Cleanup Criteria
· Are the cleanup objectives and target Criteria specified?

· Are target Criteria applicable and/or relevant to the Facility?

· Does the plan address all conditions needing cleanup/control?

· Are all required elements for chosen Criteria addressed in the plan? (See “Required Elements…” table (Page 10) and RRD procedures for RAP/CAP review.
· Is sufficient detail provided for each element of the plan for the agency to be able to judge, in general, whether or not each element and the plan as a whole, is likely to succeed in its purpose?

a. Specific cleanup and monitoring methods described?

b. Specific Exposure and/or isolation features to be employed described?

c. Mechanisms to assure long-term effectiveness described?

d. Means for accomplishing any elements not already in place identified?

e. Proposed administrative and legal documents presented?

4) Delegation of Authority
· District Supervisors and Superfund Unit Chiefs have delegated approval of RAPs that meet Generic Criteria.  These will be reviewed by the District or Superfund Quality Review Team (DQRT).

· The DQRT review for limited RAPs and all Interim Responses Designed to meet Criteria (IRDCs) is to be followed by Field Operations Quality Review Team (FOQRT) review.

· Qualified Underground Storage Tank Consultants and Certified Storage Tank Professionals (QC/CPs) are authorized to conduct corrective actions and are required to certify that they were conducted in accordance with regulatory requirements.  The QC/CP corrective actions and reports are subject to MDEQ audit.  Mixing zones, Section 18 groundwater waivers, restrictive covenants and local ordinances must be approved by the DEQ prior to implementation of a CAP and will be reviewed at the district level by the DQRT and by the FOQRT.

CLEANUP CRITERIA TRAINING MATERIAL

Conditions to Evaluate in Assessing Compliance with Criteria
General Reference Table
	pathway, risks, or Condition
	Statute and Rule Reference
	Guidesheets
	additional guidance

	Sources:
	
	
	

	1
	Free Phase Liquids, abandoned or discarded substances not yet dispersed, regulated substances in underground storage tank systems
	20114(1) (c, d, f); 20118(8); 21307(2); 21308a(2); Rule 526, Rule 532(7)(xiii)
	A, 7, 20
	Appendix C;

Op. Memo 1

;

Op. Memo 1, Att. 8

	Risks due to Groundwater Contamination:
	20118(5, 6, 10, 11); 20120a; 21304a;

Rule 705(5, 6); Rule 706a; Rule 708
	7
	Op. Memo 1;

Op. Memo 1, Att. 1

	2
	Drinking water usage
	Rule 532(7)(i); Rule 705; Rule 709; Rule 710
	1, 2
	Op. Memo 1, Att. 3

	3
	Dermal contact
	Rule 532(7)(ii); Rule 712 
	6, 8 , 9
	Op. Memo 1, Att. 4

	4
	Volatilization to indoor air
	Rule 532(7)(iv); Rule 714
	4, 5, 8, 9
	Op. Memo 1, Att. 5

	5
	Venting to surface waters
	20120a(15); Rule 532(7)(iii); Rule 716
	3
	Op. Memo 5

	Risks due to Soil Contamination:
	20120a; 21304a; Rule 718
	10, 20
	Op. Memo 1;

Op. Memo 1, Att. 1

	6
	Direct contact (ingestion, dermal)
	Rule 532(7)(v); Rule 720; Rule 734(3)
	19, 27, 28, 29
	Op. Memo 1, Att. 6

	7
	Inhalation of substance emitted to or dispersed in ambient air
	Rule 532(7)(vi); Rule 726; Rule 734(3)
	15, 16, 17, 18, 23, 24, 25, 26
	Op. Memo 1, Att. 7

	8
	Volatilization to indoor air
	Rule 532(7)(xi); Rule 724; Rule 734(3)
	14, 22
	Op. Memo 1, Att. 5

	9
	Leaching to drinking water
	20120a(9); Rule 532(7)(vii); Rule 722
	11, 21
	Op Memo 1, Att. 9;

Op. Memo 2, Att. 3

	10
	Leaching to groundwater and subsequent direct contact
	20120a(9); Rule 532(7)(viii); Rule 722
	13
	see 9 above

	11
	Leaching to groundwater and then venting to surface water
	20120a(9); Rule 532(7)(ix); Rule 722
	12
	see above; Op. Memo 5

	12
	Direct transport to surface water
	20120a(17); Rule 532(7)(x); Rule 728
	B
	Op. Memo 1;

Part 4 Rules for Part 31 & Part 91 of NREPA

	Risks due Surface Water Sediments Contamination:
	
	
	

	13
	Sediment Use Impairments
	20120a(17); 21304a; Rule 730; Rule 732(7)(xii)
	C
	Op. Memo 4, Att. 3

	Other Risks:
	20120a(17); 21304a; Rule 728
	
	Op. Memo 1

	14
	Acute toxic impacts, physical hazards (fire and explosion), or other hazards not accounted for  with Generic Criteria
	21307(2)(a); Rule 532(7)(xiv); Rule 532(9); Rule 526(4)(d); Rule 716(14)
	D,  8, 9
	Op. Memo 1, Att. 10

	15
	Terrestrial flora/fauna/food chain hazards/aesthetic conditions
	Rule 532(7)(xv); Rule 532(9)
	E
	--


Note:
Rule reference citations are to the last 3 numbers used in the Part 201 Administrative Rules.
Bold guidesheet references indicate generic residential cleanup criteria.

CLEANUP CRITERIA EVALUATION

WORKSHEET

Site or Facility/Name:  ____________________________

For each risk, assess relative to generic residential criteria and statute obligations, then record information by checking appropriate box(es) and record the basis for determining WC (Within Criteria or Guidesheet Parameters) or AN (Action Needed).  Provide brief summary of contaminants that exceed Criteria.
   Part 201 “facility”                                               Part 213 Site

Concentrated Hazardous Substance Sources:

1. Abandoned substances that are being dispersed or may be dispersed in the future.

A.  Containerized Hazardous Substances present. 




 Free Phase Liquids or Free Product present.



 Other sources (soils/gw “hot spots,” etc.) present; type:  _____________________________



 Part 201 sources related to post June 5, 1995 releases present. 



 Part 213 sources related to post March 6, 1996 releases present. 



 Party is the owner or operator and is liable under Sec. 20126 (Sec. 14 and Part 213 requirements).






WC/AN


Basis


B.
Containerized Hazardous Substances.
 

_______  _____________________________



Free Phase Liquids (201) or Free Product (213)
_______  _____________________________



Post 6/5/1995 (201) or 3/6/1996 (213) releases

_______  _____________________________


C.
Analysis of source controls 



__AN__   _____________________________

 20118(8) requires of all RAPs and 
21307(2) requires source control
Risks due to Groundwater Contamination:

2. Drinking water usage

_______  _____________________________
3. Dermal contact (such as by utility workers)
_______  _____________________________
4. Volatilization to indoor air
_______  _____________________________
5. Venting to surface waters
_______  _____________________________
Risks due to Soil Contamination:

6. Direct contact (ingestion, dermal)
_______  _____________________________
7. Inhalation of substances emitted to or 

      dispersed in ambient air
_______ _____________________________
8. Volatilization to Indoor air 
_______  _____________________________
9. Leaching to drinking water
_______  _____________________________
10. Leaching to GW and then direct contact
_______  _____________________________
11. Leaching to GW and then venting SW
_______  _____________________________
12. Direct transport to surface water
_______  _____________________________
Risks due to Contamination of Surface Water Sediments:

13. Sediment use impairments
_______  _____________________________
Other Risks:

14. Acute toxic impacts, physical hazards, or 

      other hazards not accounted for in 

     Generic Criteria 
_______  _____________________________
15. Terrestrial flora/fauna/food chain hazards 

      and aesthetic conditions
_______  _____________________________
Completed by:  ________________________________  Date:_________________

REQUIRED ELEMENTS FOR REMEDIAL ACTIONS UNDER PART 201 OR CORRECTIVE ACTIONS UNDER PART 213 

BASED ON CLEANUP CRITERIA OTHER THAN UNRESTRICTED OR GENERIC RESIDENTIAL

	 
	REQUIRED ELEMENTS

	Cleanup

Criteria
Category
	Agreement for Limited and/or Site Specific Remedy 
	Zoning
	NAER
/NoCA
	Restrictive Covenant and Notice of Aesthetic Impact

	Institutional Control

	
	Section 20120b(3)
	Sections 20120a(1) and (6), 21304a(2)
	Sections 20120b(2), 21310a(1);  R 532(11)(i)(ii)
	Sections 20120b(4), 21310a(2); R 532(11)(i)(i)
	Sections 20120b(5), 21310a(3)

	Generic commercial, recreational or industrial remedy -

Section 20120a(1)(b)to

(e); Unrestricted - Section 21310a(1)
	Not Applicable
	PPP must document current zoning consistent with category and that current and reasonably foreseeable uses are consistent with current zoning.
	Must be recorded with register of deeds.  Form and content should be consistent with MDEQ model and are subject to MDEQ approval.  The NAER/NoCA must include: (1) the property legal description, (2) survey of the area subject to the restrictions, and 3) documentation of the owners’ consent to the restrictions, if applicable.
	Not applicable
	Not Applicable

	
	
	
	
	
	

	Limited residential, commercial, recreational or industrial remedy -

Section 20120a(1)(f)to(j) or (2);

Restricted - Section 21310a(2)

	LEA must be fully executed for MDEQ approval of RAP to take effect.  Form and content of LEA subject to MDEQ approval and must be consistent with MDEQ model.  LEA must include monitoring plan, O&M plan, RC, permanent markers, FAM
, and payment of oversight costs. (Not applicable to Part 213)
	Same as above
	Not Applicable
	Must be recorded with register of deeds.  Form and content should be consistent with MDEQ model and are subject to MDEQ approval.  The RC must include: (1) the legal description of the property, (2) survey of the area subject to the restrictions, and (3) documentation of the owners’ and consent to the restrictions, if applicable
	Use of IC (e.g., ordinance restricting groundwater use) in lieu of RC subject to MDEQ approval. If IC relies on existing ordinance, PPP must provide copy of ordinance.  If IC relies on a proposed ordinance, a copy must be provided with written confirmation that the local unit of government is willing to enact it in the form proposed. 

	Model document
	RAP-LANDUSE.doc,

IRDC-LANDUSE.doc, or 

AIRES-LANDUSE.doc

	Not Applicable
	NAER_MDEQ-Apv’d.doc
	RC_MDEQ-Apv’d.doc

	Not Applicable


MDEQ:  Michigan Department of Environmental Quality    

FAM:  Financial Assurance Mechanism    

LEA:  Legally Enforceable Agreement 


NAER:  Notice of Approved Environmental Remediation   

NAI:  Notice of Aesthetic Impact                

NoCA:  Notice of Corrective Action         


O&M:  Operation and Maintenance


      

PPP:  Person Proposing Plan                    

RC:  Restrictive Covenant

DISCUSSION OF PART 201 CLEANUP CRITERIA
and

PART 213 RISK-BASED SCREENING LEVELS

The Part 7 Rules for Part 201 (R 299.5701 through R 299.5752) identify the requirements for development of cleanup criteria and include tables of the Criteria, footnotes and toxicological, chemical and physical data for many Hazardous Substances in R 299.5744 through R 299.5752.  R 299.5706a (4) specifies that the Criteria may be used and known as the risk-based screening levels for corrective actions required under Part 213.  
R 299.5706a(10) through (13) identify when and how new cleanup criteria are to be developed.  RRD Op. Memo No. 1RRD Op. Memo No. 1

 was published December 10, 2004, and contained several new Criteria that became effective February 1, 2005.   and its attached Criteria tables, footnotes and TSDs should be consulted for current Generic Criteria and information regarding their development and application.

The cleanup Criteria tables in RRD Op. Memo No. 1, Attachment 1 list the Criteria alphabetically as follows:


Table 1:  Groundwater:  Residential and Industrial-Commercial 


Table 2:  Soil:  Residential and Commercial I

Table 3:  Soil:  Industrial and Commercial II, III, and IV 

The numbers 1 through 29 shown at the tops of the columns in the Criteria are references to “Guidesheets” in these training materials that present key considerations in the use and interpretation of specific values.  Footnotes used in the table are explained in the footnotes that follow the tables in Op. Memo No. 1, Attachment 1.


Values in the tables within a bolded box                      represent the lowest generic residential soil and groundwater Criterion for a given Hazardous Substance.  Bolded values are presented for those substances having either a full set of Criteria or having a partial set where professional judgment can be made that the lowest presented Criterion is protective of pathways lacking Criteria.  However, bolded values may not necessarily be applicable cleanup targets for a given Facility.  For example, the drinking water protection Criteria (Columns #1 and #2) are not applicable at locations where the groundwater is not in an aquifer.  The lowest Criterion is not bolded for substances lacking GSI Criteria.  With respect to substances lacking GSI Criteria, it may not be possible to reach definitive conclusions regarding status as a Facility or compliance with cleanup GSI Criteria until a GSI Criterion is generated or the MDEQ determines that a numerical GSI Criterion is not required to assure that a given Response Action is protective (R 299.5706(3)).

The table of cleanup criteria and screening values will have additional values added or revised in accordance with R 299.5706a (10) through (13).  Such revisions will be published in RRD Op. Memo No. 1, Attachment 1.

CRITERIA APPLICATION GUIDESHEETS

A.
Source Control:  Abandoned Substances Not Yet Dispersed and Free Phase Substances

B.
Soil:  Contaminated Soil Runoff to Surface Waters

C.
Surface Water Sediments:  Sediment Use Impairments

D.
Acute Toxicity and Physical Hazards

E.
Ecological and Aesthetic Impacts:  Terrestrial Flora, Fauna, Food Chain, Aesthetics or Other Impacts

F.
Asbestos
GROUNDWATER

1.
Generic Residential and Commercial I Drinking Water Criteria
2.
Generic Industrial/Commercial II, III, IV Drinking Water Criteria
3.
Generic Groundwater Surface Water Interface (GSI) Criteria
4.
Generic Residential/Commercial I Groundwater Volatilization to Indoor Air Inhalation Criteria (GVIIC)

5.
Generic Commercial II, III, IV/Industrial Groundwater Volatilization to Indoor Air Inhalation Criteria (GVIIC).

6.
Generic Groundwater Contact Criteria (GCC)

7.
Water Solubility

8.
Generic Screening Levels for Flammability and Explosivity

9.
Generic Acute Inhalation Toxicity Screening Levels
SOIL

10.
Statewide Default Soil Background Levels

11.
Generic Soil Criteria Protective of Residential and Commercial I Drinking Water

12.
Generic Soil Criteria Protective of the Groundwater Surface Water Interface (GSI)

13.
Generic Soil Criteria Protective for Groundwater Contact

14.
Generic Residential and Commercial I Soil Volatilization to Indoor Air Inhalation Criteria


(SVIIC)

15.
Generic Residential and Commercial I Infinite Volatile Soil Inhalation Criteria (VSIC) for 

Ambient Air

16.
Generic Residential and Commercial I Finite VSIC for 5 Meter Source Thickness-Ambient Air

17.
Generic Residential and Commercial I Finite VSIC for 2 Meter Source Thickness—Ambient Air

18.
Generic Residential and Commercial I Particulate Soil Inhalation Criteria (PSIC)—Ambient Air

19.
Generic Residential and Commercial I Direct Contact Criteria
20.
Generic Soil Saturation (Csat) Concentrations

21.
Generic Soil Criteria Protective of Industrial/Commercial II, III, IV Drinking Water

22.
Generic Industrial/Commercial II, III, and IV Soil Volatilization to Indoor Air Inhalation Criteria


(SVIIC)

23.
Generic Industrial/Commercial II, III, IV Infinite Source Volatile Soil Inhalation Criteria 

(VSIC)—Ambient Air

24.
Generic Industrial/Commercial II, III, IV Finite VSIC for 5-Meter Source Thickness—Ambient Air

25.
Generic Industrial/Commercial Finite VSIC for 2 Meter Source Thickness—Ambient Air

26.
Generic Commercial II, III, IV/Industrial Particulate Soil Inhalation Criteria (PSIC)—Ambient 

Air

27.
Generic Industrial and Commercial II Soil Direct Contact Criteria
28.
Generic Commercial III Soil Direct Contact Criteria
29.
Generic Commercial IV Soil Direct Contact Criteria
	Guidesheet for assuring contaminant SOURCE CONTROL
	Guidesheet

A

	Abandoned Substances Not Yet Dispersed And Free  Phase Contaminants
Addressed in Sections 20114(1), 20118, 21307, 21311a; R 2.99.5520(2) & (5), and R 299.5526

	May assist in evaluation of condition(s):
	1

	Purpose:
	To prevent or reduce additional or new harm from source materials. Requirements for source control depend on the statutory provisions applicable to the situation. 



	Key Considerations: 
	Source removal often provides the greatest opportunity to permanently and significantly reduce the volume, toxicity, and mobility of Hazardous Substances as specified in Sections 20118(4) and 21311a(1)(c), and may, in fact, be less expensive than other methods to control or contain sources.

Guidesheet D addresses issues related to acute or physical hazards, such as acute inhalation toxicity, flammability, explosively, corrosivity, ignitability and reactivity associated with high concentrations of vapors which may be present with free phase substances.

An owner of operator of a site with a confirmed release from an underground storage tank system regulated under Part 213 or an owner or operator who has knowledge that the property is a Part 201 facility and who is liable under Part 201 must immediately stop or prevent the release at the source (Section 20114(1)(c); Section 21307; 
R 299.5520(2) and (5), R 299.5526 (4)).
An owner or operator of a site with a confirmed release from an underground storage tank system regulated under Part 213 must immediately mitigate any fire, explosion, and vapor hazards, identify and initiate removal of any Free Product, and excavate and contain, treat or dispose of soils above the water table that are visibly contaminated or are likely to cause a fire hazard or spread and increase the cost of corrective action (Section 21307(2)).

An owner or operator who has knowledge that the property is a Part 201 facility and who is liable under Part 201 must immediately identify and eliminate any threat of fire or explosion or any direct contact hazard and initiate, and continue as necessary, removal of reasonably recoverable Free Phase Liquid (Section 20114(1)(e) and (f); 

R 299.5520(2) and (5), R 299.5526(4)(c)).

For releases that have occurred after June 5, 1995, an owner or operator who has knowledge that the property is a Part 201 facility and who is liable must immediately implement source control measures to remove or contain Hazardous Substances that were released.  Where Hazardous Substances have not yet but are likely to affect groundwater, groundwater contamination shall be prevented.  In both cases, action must be taken if there are technically practical, cost effective measures that will provide 
protection to the environment (Section 20114(1)(d); R 299.5520(2) and (5), 

R 299.5526(4)).

A Part 201 remedial action plan shall include an analysis of source control measures already implemented or proposed or both (Section 20119(8), see Appendix C, Box 1).

A Part 213 Final Assessment Report must include a feasibility analysis that includes alternatives (such as source control) that permanently and significantly reduce the volume, toxicity and mobility of regulated substances, and their effectiveness and feasibility (including reliability in meeting cleanup criteria (Section 21311a(1), see Appendix C, Box I). 

Refer to Appendix C for further information on the requirements for source control.


	Additional Information
	· RRD Op Memo No. 1; 

· RRD Op Memo No. 1, Attachment 8 Csat TSD; 

· Guidesheet D, Acute Toxicity and Physical Hazards; 

· Appendix C, Source Control Obligations


	Criteria Application Guidesheet For 

SOIL Contamination
	Guidesheet

B

	Contaminated Soil Runoff To Surface Waters
Addressed in R 299.5728(f)

	May assist in evaluation of condition(s):
	12

	Purpose:
	Generic numerical Criteria do not exist for evaluating the impact of contaminated soil runoff to surface waters.  The purpose of this guidesheet is to identify factors to consider in determining whether there is potential for contaminated soil runoff into surface water, and if so, what response activity may be appropriate.



	Key Considerations: 
	This pathway is relevant for all land uses (R299.5523(7)(x)).

This pathway is applicable to sites where a significant potential exist for contaminated soil to reach surface waters by direct transport or runoff.  The following should be considered in determining whether the transport of contaminated soil to the surface water is a Relevant Pathway (R299.5728(f)):

· Proximity to surface waters.

· Extent of exposed and/or erodable soils.

· Extent of erodable contamination.

· Transport or erosion potential based on soil types, compaction, and slope.

If the pathway is relevant, then the Response Action must provide for effective control of the erosion of contaminated soil.  The following should be considered in determine if the pathway is or will be adequately controlled.

· Adequacy of vegetation to prevent runoff into surface water.

· Adequacy of engineering controls, such as impervious surface, to prevent runoff into surface water.

· Need to monitor or maintain vegetation or engineering controls to ensure their adequacy over time.

	Additional Information
	· Section 20120a(17); 
· Part 4 Administrative Rules for Part 31, Water Resources Protection; 

· Part 91, Soil Erosion and Sedimentation Control, of the NREPA; 
· R 299.5728


	Criteria Application Guidesheet For

SURFACE WATER SEDIMENTS
	Guidesheet
C

	Use Impairments Due To Sediment Contamination
Addressed in Section 20120a(18), R 299.5730

	May assist in evaluation of condition(s):
	13

	Purpose:
	Generic numerical Criteria have not been established for contaminated surface water sediments.  The purpose of this guidesheet is to identify factors to consider in determining whether surface water sediment contamination is a Relevant Pathway and in identifying what response activity may be appropriate.


	Key Considerations: 
	This pathway is relevant for all land uses when Hazardous Substances in sediment have the potential to present unacceptable risks or hazards to human health, aquatic flora or fauna, the food chain, or other wise results in unacceptable use impairment (R 299.5532(7)(xii)).

In determining whether such hazard or use impairment may exist, consideration should be given to each of the following:

· Presence of persistent and/or bioaccumulative substances.

· Presences of any of the following discernible adverse impacts which may result from the sediment contamination (R299.5730).

a. Restrictions on fish or wildlife consumption.

b. Tainting of fish or wildlife flavor.

c. Degraded fish or wildlife populations.

d. Fish tumors or other deformities.

e. Bird or animal deformities or reproductive problems.

f. Degradation of benthos.

g. Restrictions on dredging activities.

h. Eutrophication or undesirable algae.

i. Restrictions on drinking water consumption or taste or order problems.

j. Beach closings.

k. Degradation of aesthetics.

l. Added cost to agriculture, industry, or a local unit of government

m. Degradation of phytoplankton or zooplankton populations.

n. Loss of fish and wildlife habitat.

o. Unacceptable risk through human contact as a result of absorption of Hazardous Substances through the skin or by incidental ingestion of sediments.

p. Other unacceptable risks to human receptors exposed to Hazardous Substances in sediments.
Site-Specific Criteria need to be developed if sediment contamination is found to present a hazard or use impairment.


	Additional Information
	· RRD Operational Memorandum No. 1; 

· RRD Operational Memorandum No. 4, Attachment 3, Sediments.


	Part 201 Guidesheet For

ACUTE TOXICITY 

AND PHYSICAL HAZARDS
	Guidesheet

D

	Acute Inhalation Toxicity and Flammability/Expolosivity, 
Corrosivity, Ignitability, And Reactivity
Addressed in R 299.5728(1)(d) and (e)

	May assist in evaluation of condition(s):
	14

	Purpose:
	Acute toxicity and physical hazards must be considered at every Facility.  The department may develop cleanup Criteria necessary to assure that a Hazardous Substance in environmental media does not pose unacceptable risks not accounted for by other Criteria.  Such risks that may require consideration and further evaluation include the potential for physical hazards and nonsystemic acute toxicity 
(R 299.5728(1)(d) and (e)).


	Key Considerations: 
	Acute inhalation toxicity and flammability/explosivity potential due to Hazardous Substances in groundwater have been addressed via development of Flammability/Explosivity and Acute Inhalation Screening Levels (FESLs and AISLs, respectively) for a limited number of Hazardous Substances where sufficient chemical-specific information is available (See Guidesheets 8 and 9). When FESLs/AISLs cannot be developed, an evaluation for flammability/explosivity and acute inhalation toxicity will need to be conducted on a case-by-case basis.  In addition, other physical hazards must be evaluated for groundwater (R 299.5730).  Since AISLs and FESLs have not been developed for soil, it may be necessary to give special consideration to these hazards in soil.

AISLs and FESLs developed for groundwater are not protective for and cannot be applied to Hazardous Substances in Free Phase Liquids.  Site-specific evaluation to identify risks and actions to eliminate or mitigate unacceptable Exposure must be done where such conditions are present.  Acute indoor air inhalation risks must be considered in such circumstances (refer to RRD Operational Memorandum No. 4, Attachment 4, Soil Gas and Indoor Air, and it’s Appendix A- Decision Matrix (for sampling) and Appendix D-   Part 201/213 Acceptable Indoor Air Concentrations and Acceptable Soil Gas Screening Concentrations).  In addition, the presence of Free Phase Liquid requires source control evaluation and action as discussed in Guidesheet A. 

Acute toxicity to aquatic organisms must be considered.  Specific response activities are required if there is a release to surface waters, either directly or through venting groundwater that is acutely toxic (R 299.5526(4)(d) and R 299.5716(14)).  Hazardous Substance-specific values for acute toxicity to aquatic life are listed in the Rule 57 Water Quality Values Spreadsheet (R 323.1057 of Part 4, Toxic Substances, of Part 31, Water Resources Protection, of the NREPA).  The Rule 57 Water Quality Values Spreadsheet is available at www.michigan.gov/deq select “Water,” Water Quality Monitoring, “Assessment of Michigan Waters”, Rule 7 Water Quality Values).  In some circumstance Hazardous Substance-specific Criteria may not be protected of aquatic life due to the number or nature of toxic substances and/or the presence of unidentified substances.  Whole effluent toxicity testing and action to address values exceeding 1.0 acute toxic units maybe necessary.

Some of the Hazardous Substances in the Criteria tables may present other physical hazards such as ignitability, corrosivity, or reactivity.  These substances were identified using the definitions provided in the Resource Conservation and Recovery Act (RCRA; 40 Code of Federal Regulations, Sections 261.20 to 261.23).  Substances which have the hazardous properties of ignitability, corrosivity, or reactivity when in pure form are footnoted in the Criteria tables with an (I), (U), or I, respectively.  Further information about these characteristics follows below.  Special attention and caution must be exercised when these Hazardous Substance are known or expected to be present in soil and/or groundwater.  Additional Hazardous Substances listed in the Criteria tables may also pose acute or physical hazards that may need to be addressed.  All physical and acute hazards need to be evaluated on a case-by-case basis.

· Hazardous Substances that are ignitable (footnoted (I), R 299.5750(1)(I)) in pure form may present a combustion hazard under normal environmental conditions (i.e., standard temperature and pressure) and/or may be strong oxidizers capable of exacerbating a fire once ignited.

· Corrosive substances (footnoted (U), R 299.5750(1)(U)) have either a very high or a very low pH, destroy living tissues upon direct contact, corrode or destroy building materials or other equipment, and mobilize other Hazardous Substances.  To address potential concerns for corrosivity, including Hazardous Substances not marked with the (U) footnote, consider whether acids or other potentially corrosive materials have been released at the Facility.  If yes, then pH testing of the soil and groundwater may be needed to identify physical hazards related to corrosivity.

· Reactive substances (footnote I, R 299.5750(1)I) may explode under normal environmental conditions when exposed to moisture or when subject to an initiating force.  Reactive substances may also generate toxic fumes as is the case for cyanide or sulfide containing substances.

Methane is known to present a fire or combustion hazard (R 299.5750(1)(K)).  Risk-based Criteria are not available for methane due to insufficient toxicity data.  An acceptable soil gas concentration (presented in the Criteria tables for both residential and commercial/industrial land uses) was derived utilizing 25 percent of the lower explosive level for methane.  This equates to 1.25 percent or 8.4E+6 micrograms per cubic meter (ug/m3) methane (R 299.5750(1) (GG)).



	Additional Information
	· Guidesheet A, 8 and 9, 

· Part 201 Rules: R299.5532 (7)(xiv), R 299.5706a(1) and R 299.5728(d) and (e); 

· RRD Operational Memorandum No. 4, Attachment 4, Soil Gas and Indoor Air, and its Appendix A – Decision Matrix for sampling, and Appendix D- Part 201/213 AIACs and ASGSCs. 


	Criteria For ECOLOGICAL AND 
AESTHETIC IMPACTS
	Guidesheet
E

	Terrestrial Flora, Fauna, Food Chain, Aesthetic, Or Other Impacts

Addressed in R 299.5728

	May assist in evaluation of condition(s):
	15

	Purpose:
	The Generic Criteria do not fully address terrestrial ecological, food chain, and adverse aesthetic impacts.  For example, adverse aesthetic impacts are only addressed by a limited number of drinking water Criteria and the GSI Criteria only consider certain impacts to some aquatic organisms.  Response Actions must be taken if the evaluation determines that action is necessary to assure protection of public health, safety, and welfare; the environment; and natural resources.  The impacts that need to be considered include: aesthetics, phytotoxicity, food web contamination, adverse impacts to soil organisms, and adverse impacts to aquatic and terrestrial wildlife. 



	Key Considerations: 
	Observable evidence of a problem (e.g., soil or groundwater discoloration or odors, stressed vegetation, injured wildlife) warrants further evaluation of aesthetics and/or ecological impacts (R 299.5732(7)(xv)).

Only a few generic drinking water Criteria account for adverse aesthetic impacts.  Consequently, aesthetic-based Criteria may need to be developed for other Hazardous Substances.  The presence of multiple contaminants may result in aesthetic impacts that would not otherwise be observed.  Where concentrations are at or below the risk-based Criteria but adverse aesthetic impacts remain, a taste or odor threshold concentration or a concentration adversely affecting appearance shall be determined according to methods approved by the U. S. EPA (R 299.5709).

Generic numeric soil Criteria which address aesthetics are not available.  Soils which are in compliance with the appropriate health-based, chemical-specific Criteria yet still exhibit adverse aesthetic impacts will have to be addressed on a case-by-case basis.  Consideration will be given to the intended use of the property, the depth of the impacted soils, the source of the contamination, and the specific adverse characteristics of the soil.

Generic numeric Criteria for terrestrial food chain (including foods for human consumption) or impacts to agricultural soils are not available.  RAPs/CAPs should consider this pathway, especially for bioaccumulative contaminants, when impacts to agricultural lands or Area-Wide Contamination is present that may impact crops, livestock, or game species (R299.5728(1)(a) and (b)).

All RAPs/CAPs must consider the need for an ecological risk assessment.  The presence of bioaccumulative contaminants, wildlife at the top of the food chain, endangered species (plants or animals), or critical habitat are of particular concern.  In these situations, screening for an ecological risk assessment should be conducted. It is important that at least a screening ecological risk assessment be conducted when significant aquatic or terrestrial habitat will remain at a Facility after completion of the RAP/CAP construction activities, to evaluate whether there will be an unacceptable risk to organisms expected to live in habitat located at or near the Facility.  The results of screening may warrant a more detailed assessment; however, it is expected that a detailed ecological risk assessment will be the exception rather than the rule.

Certain Hazardous Substances such as dioxins, furans, and polychlorinated biphenyl compounds present their greatest ecological impacts in reduced reproductive success, embryo survival and contaminant biomagnification through the food web. These impacts are generally not visibly evident, but the impacts are very significant and must also be evaluated.  The presence of any of the following bioaccumulative contaminants of concern (BCC) warrant further consideration: chlordane, 4,4’-DDD; 4,4’-DDE; 4,4’-DDT; dieldrin; hexachlorobenzene; hexachlorobutadiene; hexachlorocyclohexane; alpha-hexachlorocyclohexane; beta-hexachlorocyclohexane; delta-hexachlorocyclohexane; lindane; mercury; mirex; octachlorostyrene; PCB’s; pentachlorobenzene; photomirex; 2,3,7,8-TCDD; 1,2,3,4-tetrachlorobenzene; 1,2,4,5-tetrachlorobenzene; and toxaphene.

To assist in evaluating the need for, conducting, or evaluating screening ecological risk assessments, the ecological screening level guidance document, dated August 22, 2003, prepared for the U.S. EPA Region 5 RCRA Corrective Action and Permit Office (http://www.epa.gov/RCRIS-Region-5/ca/ESL.pdf) and the U.S. EPA Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final, June, 1997 (http://www.epa.gov/swerrims/riskassessment/pdf/ecorisk.pdf) are recommended.

For facilities regulated under Part 111, Hazardous Waste Management, of NREPA, additional response activities to address ecological risk may be required to assure consistency with the Federal RCRA Program.

	Additional Information
	· RRD Operational Memorandum No. 1;

· U.S. EPA Ecological Screening Level Guidance Document: www.epa.gov/RCRIS-Region-5/ca/ESL.pdf; 

· U.S. EPA Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final, June, 1997: http://www.epa.gov/swerrims/riskassessment/pdf/ecorisk.pdf; 

· U.S. EPA Guidelines for Ecological Risk Assessment, April, 1998: http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=12460 


	Part 201 Criteria Application Guidesheet 

For Control Of ASBESTOS 
Containing Materials
	Guidesheet
F

	Asbestos

Addressed in Section 20120a(17) and R 299.5728(1)

	May assist in evaluation of condition(s):
	2, 6, 7, 12

	Purpose:
	The purpose of this guidesheet is to provide guidance for the identification of asbestos-containing materials (ACM) and in selection of the appropriate action for addressing ACM.


	Key Considerations: 
	This concern is relevant for all land uses. Asbestos removal and notification requirements discussed below may not apply to all residential structures.  Contact the MDEQ Air Quality Division (AQD) Asbestos Coordinator at 517-373-7064 for guidance (R 299.5532(7)(xiv)).

Background levels of asbestos are not subject to Part 201.

The state drinking water standard for asbestos is 7.0E+6 fibers per liter.  This standard relates to fibers that are longer than 10 millimicrons (Section 20120a(5) and R 299.5710(3)).

The calculated residential PSIC Criterion for asbestos in soil is 6.8E+4 ug/kg.  However, the Criterion will default to the target detection limit which is expected to be in the range of 1.0E+7 ug/kg (1 percent) for all land uses.  Soil DCC has not been developed for asbestos.

Although there is not a Part 201 section or rule specific to asbestos, Section 20120a(17) and R 299.5728(1)(h) can be used to require a party to develop other Criteria for asbestos where Generic Criteria for other Exposure Pathways have not been developed by the DEQ.

Deterioration of asbestos-containing building debris or other ACM in soils due to weathering or mechanical forces (e.g., vehicle traffic) may result in the release of asbestos fibers. Therefore, these materials must be removed or otherwise addressed where visually evident in soils.

A cap or clean cover may be used to prevent Exposure to soils impacted by asbestos or asbestos-containing materials. In these situations, land use restrictions are required to maintain Exposure barriers and to control future Exposures. 
Soil contamination with asbestos or asbestos containing materials may pose a runoff risk to surface water.  Consult guidesheet B for factors to consider in identifying soil runoff risk to surface water.
ACM is defined (shown below) under the National Emissions Standards for Hazardous Air Pollutants (NESHAP, 40 CFR, Part 61, Subpart M) as friable or nonfriable material containing more than one percent (1%) asbestos as determined by Polarized Light Microscopy.
· Friable asbestos, when dry, can be crumbled, pulverized, or reduced to powder by hand pressure.

· Nonfriable asbestos is classified into two categories:
a. Category I nonfriable ACM means asbestos-containing packings, gaskets, resilient floor covering, and asphalt roofing products. 

b. Category II nonfriable ACM means any ACM, excluding Category I materials, that when dry, cannot be crumbled, pulverized or reduce to powder by hand pressure.

Removal of ACM in good condition contained in buildings or other structures in current use is not required under NESHAP.  A proactive, in-place management program is recommended to ensure that unacceptable Exposures will not occur.

Removal of friable ACM prior to demolition or renovation of any structure including buildings, other Facility structures, and active or inactive waste disposal sites is required under NESHAP.  Nonfriable ACM (Category I and II) which is or will become friable as a result of aging, weathering, or by demolition or renovation forces must also be removed prior to demolition or renovation.  The NESHAP standard provides quantitative “cutoffs” for removal requirements.  Removal is not required under this standard if demolition is ordered by a State or local authority because the structure is unsound and in danger of imminent collapse.  The MDEQ AQD has been delegated implementation and enforcement authority and provides guidance for compliance with the NESHAP standard.  Contact the AQD Asbestos Coordinator at 517-373-7064 for further information.

Notification is require under the NESHAP standard for all demolition projects even if there is no known ACM present.  Notification is required for renovation projects where the quantity of ACM exceeds the cutoffs specified in the standard.  Contact the AQD Asbestos Coordinator at 517-373-7064 for further information or to obtain notification forms.

Removal of all ACM prior to demolition is required by the Michigan Asbestos Standards for Construction (R 325.51301 and R 325.51302 of the Michigan Administrative Code).  Other asbestos projects must be performed in compliance with the provisions of the standard.  Contact the Michigan Department of Labor and Economic Growth (MDLEG), Asbestos Program at 517-322-1320 for further information.

Notification of asbestos projects (encapsulation of ACM, demolition or renovation of buildings and/or other structures) is required under Michigan Public Act 135 (Asbestos Abatement Contractors Licensing Act).  Contact the MDLEG Asbestos Program at 517-322-1320 for further information or to obtain notification forms.


	Additional Information
	· The MDLEG, Construction, Safety and Health Division, Asbestos Program, 517-322-1320.

· MDEQ, AQD, Asbestos Coordinator, 517-373-7064

· MDEQ, AQD Guidance for submitting Notification of Renovation/Demolition Projects Subject to NESHAP, 40CFR 61, Subpart M.

· U.S. EPA. Asbestos/NESHAP Regulated Asbestos Containing Materials Guidance.             EPA 340/1-90-018. December 1990.  Available at no charge by calling 202-554-1404.


	Part 201 Guidesheet For 
GROUNDWATER Data
	Guidesheet

1

	Generic Residential And Commercial I Drinking Water Criteria
Developed Under R 299.5710

	May assist in evaluation of condition(s):
	2

	Purpose:
	Identifies concentrations of Hazardous Substances  in drinking water that are safe for long-term, daily residential consumption and, where information is available, protect against adverse aesthetic impacts.

	Key Considerations: 
	The drinking water pathway is relevant to all groundwater an aquifer (R 299.5532(7)(i)).  These Criteria are applicable to all groundwater in an aquifer unless drinking water use is prohibited by enforceable land use restrictions in a Restrictive Covenant, NoCA or an approved institutional control (Section 21310a, Section 20120b(4) and Section 20120b(5), of the NREPA and R 299.5710(2)).
The point of Exposure is assumed to be any point in the groundwater (R 299.5710(4)).
This pathway is also relevant to groundwater not in an aquifer if the groundwater can reasonably be expected to transport a Hazardous Substance into an aquifer at a concentration that exceeds the generic residential and commercial I drinking water Criterion (R 299.5710(1)(b)), except as provided in the first bullet.

Where a SDWS has been established pursuant to Act No. 399 of the Public Acts of 1976, the SDWS becomes the health-based DWC, as specified by Section 20120a(5) and Section 21304a(4), of the NREPA (R 299.5706(a)(12)).

Aesthetic DWC have been developed for a limited number of Hazardous Substances and may be developed for additional Hazardous Substances  as needed.  If the aesthetic DWC is lower than the risk-based DWC, then the aesthetic DWC becomes the generic DWC (R 299.5706a(6)).  In situations where concentrations are at or below the generic DWC but adverse aesthetic impacts remain, additional remedial action may be required.  In such situations, consult the RRD District Supervisor or the RRD Toxicology Unit.

The generic DWC is the lower of the risk-based DWC or SDWS and the aesthetic drinking water Criterion (Section 20120a(5) and 21304a(4), of the NREPA).

If a risk-based DWC is greater than the solubility limit for a specific Hazardous Substance, then the solubility limit is the generic DWC (R 299.5708(2)).

Where the risk-based DWC is less than the TDL, the TDL is used in place of the DWC 
(R 299.5707 and R 299.5750(M)).

If the Background concentration of a Hazardous Substance is greater than the risk-based DWC, then the Background concentration becomes the generic DWC                (R 299.5707 and R 299.5750(B)).  Background concentrations for groundwater must be determined on a Facility-Specific basis using regionally proximate data.

	Additional Information
	· Part 201 Rules;

· RRD Op. Memo No. 1, w/Attachment 3, the TSD for the generic DWC


	Part 201 Guidesheet For
GROUNDWATER Data
	Guidesheet

2

	Generic Residential and Commercial II, III, IV Drinking Water Criteria
Developed Under R 299.5710

	May assist in evaluation of condition(s):
	2

	Purpose:
	To identify concentrations of Hazardous Substances in drinking water that are safe for long-term, daily consumption while at work and, where information is available, protect against adverse aesthetic impacts.


	Key Considerations: 
	The drinking water pathway is relevant to all groundwater in an aquifer                       (R 299.5532(7)(i)).  These Criteria are applicable to all groundwater in an aquifer where the property is zoned or being used for industrial or commercial II, III or IV purposes.  These Criteria are not applicable if drinking water use is prohibited by enforceable land use restrictions in a restrictive covenant, NAER, NoCA or a institutional control (Section 21310a, Section 20120b(4) and Section 20120b(5), of the NREPA and R 299.5710(2)).  The absence of nonconforming residential use must be confirmed if application of the industrial or commercial II, III or IV DWC is based on zoning.

This pathway is also relevant to groundwater not in an aquifer if the groundwater can reasonable be expected to transport a Hazardous Substance into an aquifer at a concentration that exceeds the industrial or commercial II, III or IV DWC, except as provided in the first bullet.

Generic residential DWC are applicable at the property boundary unless off-property use the aquifer is controlled by a restrictive covenant, NoCA or approved institutional control.

Where a SDWS has been established pursuant to Act No. 399 of the Public Acts of 1976, the SDWS becomes the health-based DWC, as specified by Section 20120a(5) and Section 21304a(4), of NREPA (R 299.5706(a)(12)).  The final DWC is the lower of the health-based DWC or SDWS, and the aesthetic drinking water Criterion. 

Aesthetic DWC have been developed for a limited number of Hazardous Substances and may need to be developed for additional Hazardous Substances.  If the aesthetic DWC is lower than the risk-based industrial or commercial II, III, or IV DWC, then the aesthetic DWC becomes the generic DWC (R 299.5706a(6)).  In situations where concentrations are at or below the generic DWC but adverse aesthetic impacts remain, additional remedial action may be required.  In such situations, consult the RRD district supervisor or the RRD Toxicology Unit.

If a risk-based industrial or commercial II, III, or IV DWC is greater than the solubility limit for a specific Hazardous Substance, then the solubility limit is the generic DWC  (R 299.5708(2)).  

If a risk-based industrial or commercial II, III, or IV DWC is less than the TDL, the TDL is used in place of the DWC (R 299.5707 and R 299.5750(M)).

If the Background concentration of a Hazardous Substance is greater than the risk-based industrial or commercial II, III, or IV DWC, then the Background concentration becomes the generic DWC. (R 299.5707 and R 299.5750(B)).  Background concentrations for groundwater must be determined on a Facility-Specific  basis using regionally proximate data.


	Additional Information
	· Part 201 Rules;

· RRD Op. Memo No. 1;w/ Attachment 3,TSD for the generic DWC


	Part 201 Guidesheet For
GROUNDWATER Data
	Guidesheet

3

	Generic Groundwater Surface Water Interface (GSI) Criteria
Developed Under R 299.5716(6)

	May assist in evaluation of condition(s):
	5

	Purpose:
	To identify a groundwater concentration which protects a receiving surface water from adverse impacts.

	Key Considerations: 
	The GSI pathway is relevant for all land uses if there is a hydraulic connection between the groundwater and a surface water body (R 299.5532(7)(iii), R 299.5716(1)).  Factors to consider when determining whether such connection exists include:

· proximity to the surface water body

· nature of the receiving surface water (i.e. is it waters of the state?)

· direction of groundwater movement

· the presence of artificial structures or natural features which would alter hydraulic pathways (e.g: highly permeable zones, utility corridors and seawalls).

· contaminant mass.

If the pathway is relevant, the Criteria are to be met in the groundwater at GSI monitoring wells installed as close as practical to the surface water with the flow toward the surface water (R 299.5716(10)).

For the following 11 chemicals the Criteria are shown with footnote (G): Acetate, Barium, Beryllium, Cadmium, Chromium (III), Copper, Lead, Manganese, Nickel, Pentachlorophenol, and Zinc.  The GSI Criteria for these chemicals are dependent on the pH or hardness of the receiving surface water body and are determined by using the equations shown in footnote (G) (R 299.5750(1)(G)).

For 44 chemicals, the GSI Criteria are shown with footnote (X).  These GSI Criteria are only protective for surface waters that are not used as a drinking water source.  Whenever those chemicals are in groundwater discharges to the Great Lakes and their connecting waters (St. Mary’s River, Keweenaw Waterway, Detroit River, St. Clair River, and Lake St. Clair) or in discharges to inland surface water in close proximity to a water supply intake, GSI Criteria which are protective of surface water used as a drinking water source must be used (R 299.5750(1)(X)).

For ammonia, the generic GSI Criterion is footnoted with a (CC) and is based on the toxicity of unionized ammonia.  For appropriate comparison to Criteria, the total ammonia-nitrogen concentration in the groundwater is multiplied by a value that converts it to unionized ammonia.  The generic conversion factor is based on a pH of 8 and temperatures of 68 degrees for cold water bodies and 85 degrees for warm water bodies (R 299.5750(1)(CC)).  An alternative conversion factor may be developed using the maximum pH and temperature data from the specific receiving water to derive a Facility-Specific Generic Criterion.
Site-specific GSI Criteria may also be developed in accordance with 

R 299.5716(11).

Mixing zone-based Criteria may be developed in accordance with 
R 299.5716(7) & (8)


	Additional Information
	· RRD Op. Memo No. 1; w/ Attachment 1
· RRD Op. Memo No. 5;

· Part 31, Water Resources Protection, of the NREPA;
· Part 4 Water Quality Standards


	Part 201 Criteria Application Guidesheet For GROUNDWATER Data
	Guidesheet
4

	Generic Residential And Commercial I Groundwater 

Volatilization to Indoor Air Inhalation Criteria (GVIIC)
Developed Under R 299.5714

	May assist in evaluation of condition(s):
	4

	Purpose:
	These Criteria address the migration of Hazardous Substance vapors from groundwater through soil into building indoor air spaces.  The GVIIC identify concentrations of volatile Hazardous Substances in groundwater that are not expected to impact indoor air above levels that may cause adverse human health effects.


	Key Considerations: 
	This pathway is relevant for both groundwater in an aquifer and groundwater not in an aquifer.

This pathway is relevant only for Hazardous Substances that are volatile                   (R 299.5532(7)(iv)).  Volatile Hazardous Substances are those that have a Henry’s Law Constant greater than or equal to 0.00001 atm-m3/mol (R 299.5714(1)).  Volatile Hazardous Substances are indicated in the Criteria tables with a Criterion (GVIIC) or, when there is insufficient data to develop a Criterion for a volatile Hazardous Substance, are designated as “ID”.  If the pathway is not relevant for a particular Hazardous Substance, the Hazardous Substance is designated as not likely to volatilize, or “NLV” (R 299.5744).

The generic residential/commercial I GVIIC is calculated using the series of equations in R 299.5714(3), unless otherwise provided for in R 299.5734(3).
The conceptual model used as the basis for the generic residential GVIIC assumes a single story ranch home with a basement extending 2 meters below ground surface.  Groundwater is assumed to be present no less than 1 meter below the basement floor, and 3 meters below ground surface.  These assumptions are fundamental to the application of the generic GVIIC.  A 1 meter source to building separation distance is necessary for application of the model used for development of the generic GVIIC.  The Part 201 Administrative Rules require a depth to groundwater of at least 3 meters (R 299.5714(2)(b)), based on these assumptions (i.e., 2 meter depth of basement, 3 meter depth to groundwater).  However, there may be instances in which the basement extends to a depth above or beyond 2 meters.  In these situations, confirmation of at least 1 meter separation from the basement floor to the groundwater is necessary for application of the generic GVIIC.  The determination of GVIIC applicability based on the depth to groundwater must consider seasonal water table variation (R 299.5714(2)(b)).

Sites with depth to groundwater less than 3 meters or groundwater less than one meter below an existing basement floor require a Facility-Specific evaluation of alternatives, such as the use of Facility- or Site-Specific Criteria, Exposure barriers, engineering controls, or land use restrictions, and/or a proposal for alternative methods to evaluate the risk of vapor intrusion from groundwater to indoor air.  Sites with a depth to groundwater less than 3 meters or where groundwater is less than 1 meter below a basement floor may require a limited or restricted closure in accordance with Section 20120b or 21310a.

The following physical conditions are inconsistent with the model assumptions used to calculate the generic GVIIC (R 299.5714(2)).  Therefore, application of the model or Criteria based on the model is inappropriate and the generic GVIIC do not apply.  In these cases, a site-specific evaluation of this pathway must be conducted.  Consult an RRD toxicologist for guidance if the following conditions are present:

a. There is a structure present or planned for construction at the Facility that does not have a concrete block or poured concrete floor and walls.  Some examples are structures at or below grade that use materials such as soil or stone for floors or walls (R 299.5714(2)(a)).
b. The highest water table elevation of a contaminated saturated zone at the Facility, considering seasonal variation, is within 3 meters of the ground surface (assuming a basement with a 2 meter depth below ground surface; (R 299.5714(2)(b)).
c. There is a sump present, or there are other means of direct entry of contaminated groundwater into the basement such as through utility lines or drains that are not completely isolated from the surrounding soil by their materials of construction (R 299.5714(2)(c)).
For Hazardous Substances with calculated GVIIC greater than their water solubility limit, the water solubility limit become the generic GVIIC and is designated with the footnote (S) in the Criteria tables (R 299.5708(2), R 299.5744, and R 299.5750(S)).

Application of the generic GVIIC may not be appropriate under certain geologic conditions.  Fractured lithology (e.g., fractured clays or bedrock) present between the contaminant source and existing or future buildings would allow for greater diffusive transport of vapors than estimated in the model used for calculation of the generic GVIIC.  Knowledge of site geologic conditions and professional judgment is required to make determination of GVIIC applicability in these instances.  If fractured lithology is known or suspected at a Facility, a site-specific evaluation is necessary to address this Exposure Pathway.
These Criteria may not be protective of odors, physical hazards, or ecological impacts.  These concerns must be considered to determine if additional response activity is needed (R 299.5728).  If a generic GVIIC for a Hazardous Substance is greater than the FESL or AISL for that Hazardous Substance, then the person proposing or implementing the response activity must document whether additional response activity is required to protect against those acute hazards 
(R 299.5706a(1)).  See Guidesheets D, 8 and 9.
Facility-Specific values for any of the following parameters may be used in place of the generic assumptions in the GVIIC equations presented in R 299.5714 and still allow for generic closures: dry soil bulk density; fraction of organic carbon in soil; soil vapor permeability; temperature adjustment factor for the Henry’s Law Constant; source-building foundation separation distance; and the vertical thickness of the capillary fringe (R 299.5714(4)).  Modification of the source-building separation distance is limited to no less than 115 centimeters.  The model used for the development of the generic GVIIC is not valid when the source is less than 100 centimeters (1 meter) from the building floor (assuming a foundations thickness of 15 centimeters).  Facility-Specific measurements for these parameters must be based on representative characterization, supported by Facility-Specific field data, and documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.

The person proposing Response Action may achieve a limited closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure  barriers/engineering controls and associated deed restrictions or restrictions on land use (Sections 20120b or 21310a).

Site-Specific Criteria developed under Sections 20120a(2) may be calculated by substituting site-specific assumptions for the generic assumptions in the GVIIC equations presented in R 299.5714 if documented by the person proposing the Site-Specific Criteria to be more appropriate for a specific Facility than the generic assumptions.  For example, site-specific building characteristics (e.g., building foundation thickness and area of enclosed space below grade) may be applied as model input values.  Modifications of model assumptions based on site-specific characteristics and Exposures require a site-specific closure.  The person proposing Response Action may achieve a site-specific closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure barriers/ engineering controls and associated deed restrictions or restrictions on land use (Section 20120b or 21310a).

Indoor air sampling results are only useful for certain types of decision-making (see Op. Memo. 4, Attachment 4, Appendix B).  Indoor air sample results are not acceptable for demonstrating compliance with GVIIC (i.e. interim response designed to meet Criteria or final remedies when groundwater concentrations exceed the applicable GVIIC).  Indoor air sampling is an appropriate and acceptable sampling strategy for assessing whether current Exposures require immediate Response Action, interim measures, safety assessment, or due care compliance 
(Sections 20107a and 21307).  Due care compliance may be demonstrated by representative indoor air sampling that documents that there is no current unacceptable Exposure that requires mitigation and/or confirms that the Exposure is currently mitigated with the implementation of other control measures (e.g., HVAC).  Guidance on acceptable indoor air protocols is available in RRD Op. Memo No. 4, Attachment 4.

Soil gas sampling results cannot be used to demonstrate compliance with GVIIC.  Soil gas sampling can be used for remedial or corrective action decisions such as selection of a presumptive remedy when ASGSCs are exceeded.  Guidance on acceptable soil gas protocols is available in RRD Op. Memo 4, Attachment 4 and its appendices.

AIACs and ASGSCs are available.  The AIACS and ASGSCs are not promulgated Criteria and may be used for screening purposes for interim response decision-making.  (See RRD Op. Memo No. 4 Attachment 4, Appendix D.)

Facility designation and due care obligations are triggered from an exceedance of promulgated Generic Criteria and not indoor air or soil gas sampling results that exceed AIACs and ASGSCs alone.


	Additional Information
	· RRD Op. Memo No. 1;w/ Attachment 5
· RRD Op. Memo No. 4, Attachment 4
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	Generic Commercial II, III, IV And Industrial Groundwater 

Volatilazation To Indoor Air Inhalation Criteria (GVIIC)
Developed Under R 299.5714

	May assist in evaluation of condition(s):
	4

	Purpose:
	These Criteria address the migration of Hazardous Substance vapors from groundwater through soil into workplace indoor air spaces.  The GVIIC identify concentrations of volatile Hazardous Substances in groundwater that are not expected to impact indoor air above levels that may cause adverse human health effects in a worker population.

.

	Key Considerations: 
	This pathway is relevant for both groundwater in an aquifer and groundwater not in an aquifer.

This pathway is relevant only for Harzardous substances that are volatile

(R 299.5532(7)(iv)).  Volatile Hazardous Substances are those that have a Henry’s Law Constant greater than or equal to 0.00001 atm-m3/mol (R 299.5714(1)).  Volatile Hazardous Substances are indicated in the Criteria tables with a Criterion (GVIIC) or, when there is insufficient data to develop a Criterion for a volatile Hazardous Substance, are designated as “ID”.  If the pathway is not relevant for a particular hazard substance, the Hazardous Substance is designated as NLV (R 299.5744).

The generic commercial/industrial GVIIC shall be calculated using the series of equations in R 299.5714(3), unless otherwise provided for in R 299.5734(3).  Applicable generic commercial/industrial assumptions that differ from the generic residential assumptions are identified in the equations.

These Criteria are applicable to groundwater where property is zoned or being used for commercial or industrial purposes; provide that a NAER, NoCA, or restrictive covenant will limit the property use to commercial or industrial purposes.  The absence of non-conforming residential use must be confirmed and documented 
(Section 20120a(6)).

The model used to develop the generic commercial/industrial GVIIC assumes a slab-on-grade building construction.  Therefore, these Criteria do not apply to buildings with a basement or other below-grade structures (current or future construction).  Such conditions require a site-specific evaluation.  Generic commercial/industrial remedies must include language in the NAER identifying that the approved remedy is dependant upon the absence of below-grade structures.

The Part 201 generic commercial/industrial GVIIC are applicable when depth to groundwater is 3 meters or more.  The determination of GVIIC applicability is based on the depth to groundwater and must consider seasonal water table variation 
(R 299.5714(2)(b)).

When GVIIC are applicable, they are applicable to all groundwater at or below the water table.

Depth to groundwater less than 3 meters requires a site-specific evaluation of alternatives such as the use of Facility-or Site-Specific Criteria (see the following bulleted item), Exposure barriers, engineering controls, or land use restrictions, and/or a proposal for alternative methods to evaluate the risk of vapor intrusion from groundwater to indoor air.  Sites with a depth to groundwater less than 3 meters may require a limited or restricted closure in accordance with Section 20120b or 21310a.

Facility-Specific values for any of the following parameters may be used in place of the generic assumptions in the GVIIC equations presented in R 299.5714 and still allow for generic closures: dry soil bulk density; fraction of organic carbon in soil; soil vapor permeability; temperature adjustment factor for the Henry’s Law Constant; source-building foundation separation distance; and the vertical thickness of the capillary fringe (R 299.5714(4)).  Modification of the source-building separation distance is limited to no less than 115 centimeters.  The model used for development of the generic GVIIC is not valid when the source is less than 100 centimeters from the building floor (assuming a slab-on-grade construction and a slab thickness of 15 centimeters).  Facility-Specific measurements for these parameters must be based on representative characterization, supported by Facility-Specific field data and documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation.
Site-Specific Criteria developed under Section 20120a(2) may be calculated by substituting site-specific assumptions for the generic assumptions in the GVIIC equations presented in R 299.5714 if documented by the person proposing the Site-Specific Criteria to be more appropriate for a specific Facility than the generic assumptions.  For example, site-specific building characteristics (e.g., building foundation thickness) or Exposure assumptions (e.g., worker Exposure frequency) may be applied as model input values.  Modification of model assumptions based on site-specific characteristics and Exposures requires a site-specific closure.  The person proposing Response Action may achieve a site-specific closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure barriers/engineering controls and associated deed restrictions or restrictions on land use (Section 21020b or 21310a).

For Hazardous Substances with calculated GVIIC greater than their water solubility limit, the water solubility limit becomes the generic GVIIC and is designated with the footnote(s) in the Criteria tables (R 299.5708(2), R 299.5744, and R 299.5750(S)).

Application of the generic GVIIC may not be appropriate under certain geologic conditions.  Fractured lithology (e.g. fracture clays or bedrock) present between the contaminant source and existing or future buildings would allow for greater diffusive transport of vapors than estimated in the model used for calculation of the generic GVIIC.  Knowledge of site geologic conditions and professional judgment is required to make a determination of GVIIC applicability in these instances.  If fractured lithology is known or suspected at a Facility, a site-specific evaluation is necessary to address this Exposure Pathway.

These Criteria may not be protective of odors, physical hazards, or ecological impacts.  These concerns must be considered to determine if additional response activity is needed (R 299.5728).  If a generic GVIIC for a Hazardous Substance is 
greater that the FESL or AISL for that Hazardous Substance, then the person proposing or implementing the response activity must document whether additional response activity is required to protect against those acute hazards 
(R 299.5706a(1)).  Evaluation of the potential for acute health effects and/or explosion hazards is particularly important when assessing risk to a utility worker.  See Guidesheets D, 8, and 9.

The person proposing Response Action may achieve a limited closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure barriers/engineering controls and associated deed restrictions or other enforceable restrictions on land use (Section 20120b(4) or 21310a).
Indoor air sampling results are only useful for certain types of decision-making (see Op. Memo No. 4, Attachment 4, Appendix B).  Indoor air sample results are not acceptable for demonstrating compliance with GVIIC (i.e., for interim response designed to meet Criteria or final remedies) when groundwater concentrations exceed the applicable GVIIC.  Indoor air sampling is an appropriate and acceptable sampling strategy for assessing whether current Exposures require immediate Response Action, interim measures, safety assessment, or due care compliance (Section 20107a and 21307).  Due care compliance may be demonstrated by representative indoor air sampling that documents that there is no current unacceptable Exposure that requires mitigation and/or confirms that the Exposure is currently mitigated with the implementation of other control measures (e.g., HVAC).  Guidance on acceptable indoor air protocol is available in RRD Op. Memo No. 4, Attachment 4 and its appendices.

Soil gas sampling results cannot be used to demonstrate compliance with GVIIC.  Soil gas sampling can be used for remedial or corrective action decisions such as selection of a presumptive remedy when ASGSCs are exceeded.  Guidance on acceptable soil gas protocols is available in RRD Op. Memo No. 4, Attachment 4 and its appendices.

AIACs and ASGSCs are available.  The AIACs and ASGSCs are not promulgated Criteria and may be used for screening purposes for interim response decision-making. (see RRD Op. Memo. No. 4, Attachment 4, Appendix D.)

Facility designation and due care obligations are triggered from an exceedance of promulgated Generic Criteria and not indoor air or soil gas sampling results that exceed AIACs and ASGSCs alone.

A site-specific evaluation to document that conditions at a Facility do not result in an unacceptable Exposure may be based on a demonstration of compliance with the Michigan Occupational Health and Safety Act (MIOSHA; 1974 PA 154, 

MCL 408.1001 et seq.
) and the rules promulgated pursuant to that Act.  This approach would be considered site-specific pursuant to Section 20120a(2).  Site-Specific Criteria developed pursuant to this provision shall apply only when all of the following conditions are satisfied (R 299.5714(6)):

a. The risk being evaluated results from inhalation by workers of Hazardous Substances in indoor air within an active commercial or industrial workplace that is regulated by MIOSHA, and the rules promulgated pursuant to that Act.

b. The Exposure to Hazardous Substances from environmental contamination is a portion of the Exposure to which workers are otherwise subject from process-related sources of the same Hazardous Substance.
c. The risk to the non-worker population, if any, from inhalation of indoor air at the Facility has been evaluated according to risk assessment methods acceptable to the department, and the risk is not unacceptable on the basis of the risk management objectives set forth in Section 20120a of the Act, specifically those provisions set forth in Section 20120a(4).



	Additional Information
	· RRD Op. Memo No. 1;w/ Attachment 5, the TSD for GVIIC and SVIIC
· RRD Op. Memo. No. 4, Attachment 4 and Appendices
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	Generic Groundwater Contact Criteria (GCC)
Developed Under R 299.5712

	May assist in evaluation of condition(s):
	3

	Purpose:
	Identify groundwater concentrations which are protective against adverse health effects resulting form dermal Exposures to Hazardous Substances in groundwater such as could be experienced by workers in subsurface excavations performing short duration, intermittent activity amounting to less than 28 hours per year.


	Key Considerations: 
	This pathway is relevant for all and uses where contaminated groundwater is or could be encountered at a depth where subsurface activities (e.g., construction or maintenance of utilities) may result in persons coming into contact with the groundwater (R 299.5712(1) and (R 299.5532(7)(ii)).

This pathway is not relevant if the depth to groundwater exceeds the depth at which utilities exist or at which subsurface work is likely to occur, and/or the local groundwater yield to excavations is so low that seepage and collection into the excavation is insignificant, resulting in insignificant Exposure potential, seasonal variation must be considered (R 299.5712(1)).

The GCC are not applicable for ponds and other surface water.  The Criteria established under R 299.5716(6)(i.e., GSI Criteria) shall apply to such surface water bodies unless the department approves of alternative Criteria under 
R 299.5716(8), R 299.5716(11), or R 299.5712(2).
Where the risk-based GCC exceeds the water solubility limit for a given Hazardous Substance, the water solubility limit is the cleanup Criterion (R 299.5708(2)).

These Criteria are only protective of chronic systemic human health effects.  An evaluation of other concerns, such as flammability, acute inhalation and contact-site toxicity (such as dermal or eye irritation), must be performed to determine if more restrictive Criteria are needed.  See Guidesheets 9 and 18 to determine if the Screening Levels for flammability, explosivity, and acute inhalation toxicity are exceeded.

The generic GCC have been developed to protect workers exposed to contamination in subsurface excavations less than 28 hours per year (2 hours/day for 2 weeks/year).  Facilities with a dedicated workforce for these activities would likely experience higher Exposure rates and would need to have Facility or Site-Specific Criteria developed with appropriate Exposure rates.

The GCC algorithm estimates a Criterion protective against adverse health effects resulting from dermal Exposure to Hazardous Substances dissolved in groundwater.  The presence of dissolved phase contaminant is a key assumption for the GCC methodology.  Some Hazardous Substances strongly adsorb to soil particles and their dissolution in groundwater may be minimal.  These contaminants are identified in the Criteria tables with the (AA) Footnote.  When the groundwater contact pathway is a driver for remediation activities and Hazardous Substances notated with Footnote (AA) exceed the GCC using totals analysis, groundwater samples may be filtered with a 0.45 micron filter for demonstrating compliance with the GCC.  This allows for comparison of data representing dissolved phase contaminant to Criteria based on dissolved phase contaminant.  See RRD Operational Memorandum No. 2, Attachment 5 (page 5) for further details.



	Additional Information
	· RRD Op. Memo No. 1;w/ Attachment 4, The TSD for Generic GCC
· RRD Operational Memorandum No. 2, Attachment 5, Collection of Samples for Comparison to Generic Criteria.
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	Water Solubility
Developed Under R 299.5708(2)

	May assist in evaluation of condition(s):
	1-5

	Purpose:
	Identifies a theoretical threshold concentration in water above which free phase contaminant may exist.  The water solubility value becomes the groundwater Criterion when risk-based values exceed solubility because certain default assumptions and models within the generic algorithms are not applicable when free-phase contaminant is present.


	Key Considerations: 
	All Hazardous Substances are soluble to some extent in water.
If a calculated risk-based groundwater cleanup value is greater than the solubility limit of that Hazardous Substance in water at 25 degrees Celsius, the solubility limit shall be the Generic Criterion for that pathway (R 299.5708(2)).  Groundwater Criteria based on solubility are footnoted with (S) (R 299.5750(s)).
Water solubility is defined as the maximum amount of solute (i.e., Hazardous Substance) that will dissolve in a given amount of water to produce a saturated solution.  Above this concentration, Free Phase Liquid or solid is present.

The solubilities presented in the list of Criteria are presented as micrograms (ug) of solute per liter of water at or as close as possible to 25oC.

Solubilities for some substances can be greater than 1E+9 ug solute per liter of water.  Additionally, some Hazardous Substances are capable of being mixed with water in any proportion; these are commonly referred to as miscible.  In these cases, the solubility is listed as 1E+9 ppb.



	Additional Information
	· RRD Op. Memo No. 1, w/ Attachment 1 (Groundwater Criteria Table).
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	Generic Screening Levels For Flammability and Explosivity
Developed Under R 299.5706a(1)

	May assist in evaluation of condition(s):
	3,4,14

	Purpose:
	The FESLs were developed to provide a screening concentration in groundwater below which the potential for fire or explosion is unlikely.


	Key Considerations: 
	The pathway is relevant for all land uses.

The flammability and explosivity of a Hazardous Substance is characterized as the ability to give off sufficient vapor at ambient temperatures to create an ignitable mixture in air. A FESL was developed for those Hazardous Substances with a published closed-cup flash point of less than 140o Fahrenheit.  See Table 4 of RRD Op. Memo No. 1, Attachment 1 for applicable Hazardous Substance-specific LELs
(R 299.5752).

The FESL is based on 20 percent of the LEL for a specific Hazardous Substance. The LEL is defined as the minimum percent concentration in air at which a gas or vapor will flame with an ignition source.  Twenty percent of the LEL is then converted to a groundwater Screening Level using the chemical-specific Henry’s Law Constant.  See Table 4 of RRD Op. Memo No. 1, Attachment 1 for applicable Hazardous Substance-specific LELs (R 299.5752)

Twenty percent of the LEL is consistent with the administrative rule requirements of Part 665, Underground Construction, Caissons, Cofferdams, and Compressed Air, of Act No. 154 of the Public Acts of 1974, as amended.  For vapor concentrations ranging from 10 to 25 percent of LEL, the federal OSHA recommends continuing operations with extreme caution while attempting to identify specific combustible vapors that are present.

Where the water solubility limit is less than the FESL for a given Hazardous Substance, that water solubility limit becomes the FESL (R 299.5708(2)).

If concentrations in groundwater are higher than the FESL, then the person proposing or implementing the response activity must document whether additional response activity is required to protect against fire or explosion hazards 
(R 299.5706a(1)).  See Guidesheet D.

	Additional Information
	· RRD Op. Memo No. 1:

· RRD Op. Memo No. 1, Attachments 1 and 10:
· Guidesheet D
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	Generic Acute Inhalation Toxicity Screening Levels
Developed Under R 299.5706a(1)

	May assist in evaluation of condition(s):
	3,4,14

	Purpose:
	The AISLs were developed to provide a screening concentration in groundwater below which the potential for acute inhalation health hazards to utility workers with short term Exposure is unlikely.


	Key Considerations: 
	The pathway is relevant for all land uses.

The AISLs are not applicable where depth to groundwater exceeds the depth at which utilities exist and the depth at which subsurface work is likely to occur.

Where the water solubility limit is less than the AISL for a given Hazardous Substances, that water solubility limit becomes the AISL (R 299.5708(2)).

The AISLs are based on the NIOSH STEL which is defined as a 15 minute time-weighted average Exposure that should not be exceeded at any time during a workday.  The STEL is then converted to a groundwater Screening Level using the chemical-specific Henry’s Law Constant.  See Table 4 of RRD Op. Memo No. 1, Attachment 1 for applicable Hazardous Substance-specific STELs (R 299.5752).  

If concentrations in groundwater  are higher than the AISL, then the person proposing or implementing the response activity must document whether additional response activity is required to protect against acute inhalation hazards 
(R 299.5706a(1)).  See Guidesheet D, or contact the RRD Toxicology Unit for further direction.

	Additional Information
	· RRD Op. Memo No. 1:

· RRD Op. Memo No. 1, Attachments 1 and 10:

· Guidesheet D
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	Statewide Default Soil Background Levels
Addressed in Section 21020a(11), R 299.5706a(5)(b), R 299.5707

	May assist in evaluation of condition(s):
	6-12

	Purpose:
	Identify concentrations of inorganic Hazardous Substances in soils which can be used statewide to determine if on-site concentrations are representative of or greater than Background as defined in Part 201 (R 299.5701(b)).


	Key Considerations: 
	Background is the concentration or level of a Hazardous Substance which exists in the environment at or regionally proximate to a Facility that is not attributable to any release at or regionally proximate to the Facility (R 299.5701(b)).

Statewide default soil Background levels are relevant for all land uses and are substituted for the cleanup Criterion for a Hazardous Substance whenever the applicable risk-based Criterion is lower than the statewide Background level for that particular Hazardous Substance (R 299.5706a(5)(b), R 299.5707).

In lieu of using the statewide default Background levels, alternative Background concentrations may be calculated using the methods described in the DEQ’s Sampling Strategies and Statistics Training Materials (S3TM).  Facility-specific values determined in this manner may be used as the Applicable Criterion if higher than the applicable risk-based value and the statewide default soil Background level.

	Additional Information
	· RRD Op. Memo No. 1:

· DEQ S3TM
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	Generic Soil Criteria Protective Of Residential 

And Commercial I Drinking Water
Developed Under R 299.5722

	May assist in evaluation of condition(s):
	9

	Purpose:
	Identifies concentrations of Hazardous Substances in soil that are not expected to leach to groundwater at concentrations greater than the applicable generic residential drinking water Criteria (DWC).

	Key Considerations: 
	This pathway is relevant to all soil where groundwater is in an aquifer (R 299.5532(7)(vii) and R 299.5710(1)(a)).  These Criteria are applicable to all soil where groundwater is in an aquifer unless drinking water use is prohibited by enforceable land use restrictions in a restrictive covenant, notice of corrective action (NoCA) or by an approved institutional control (Section 20120b(4), Section 20120b(5), and Section 21310a, of the NREPA and 

R 299.5710(2).
This pathway is also relevant to soils where groundwater is not in an aquifer but groundwater can reasonably be expected to transport a Hazardous Substance into an aquifer at a concentration that exceeds the generic residential and commercial I DWC, except as provided in the first bullet (R 299.5710(1)(b)).

For a given Hazardous Substance, the higher of 20 times (20X) the applicable DWC and the soil-water partition value (SWPV) for drinking water, if available, becomes the groundwater protection Criterion (GWPC) (R 299.5722(1)).  If an SWPV is not available for a Hazardous Substance, then the 20X value becomes the GWPC.

Leach testing may be conducted to determine site-specific leachate concentrations which may be compared to the generic residential DWC.  If the site-specific soil leachate concentration is less than the generic residential DWC, then the corresponding soil concentration may be used as the applicable Facility-Specific soil Criterion protective of drinking water (R 299.5722(3)).  Acceptable leach tests are discussed in RRD Op. Memo No. 2, Attachment 3.

Leach testing is not required to make this demonstration if the total concentration of Hazardous Substance in soil does not exceed the generic soil GWPC R 299.5722(2)).

Facility-Specific values for any of the following parameters may be substituted for the generic assumptions in the SWP equation and still allow for generic closures:  soil dry bulk density, fraction of organic carbon in soil and the temperature adjustment factor (TAF) for the chemical-specific Henry’s Law Constant.  Facility-Specific modification to these parameters must be supported by representative Facility-Specific field data.



	Additional Information
	· Part 201 Rules;

· RRD Op. Memo No. 1, w/Attachment 9, the TSD for the generic DWC and GWPC
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	Generic Soil Criteria Protective Of The 
Groundwater Surface Water Interface (GSI)
Developed Under R 299.5722

	May assist in evaluation of condition(s):
	11

	Purpose:
	To identify concentrations of Hazardous Substances in soil that are not expected to leach to groundwater at concentrations greater than the corresponding GSI Criterion.


	Key Considerations: 
	The soil leaching pathway for GSI protection is relevant for all land uses where there is a hydraulic connection between the groundwater and a surface water body 

(R 299.5532(7)(ix), R 299.5716(1)).  Factors to consider when determining if such a connection exists include:

a. proximity to surface water

b. nature of receiving surface water (i.e., is the surface water a water of the state?)

c. direction of groundwater movement
d. the presence of or potential for artificial structures or natural features which alter hydraulic pathways (e.g.: highly permeable zones, utility corridors, and seawalls).

e. Contaminant mass
For each Hazardous Substance, the generic soil Criterion protective of the GSI is the higher of “20 times the generic GSI Criterion” and the “Soil-Water Partition Value” (SWPV), (R 299.5722(1)).

Leach testing that best represents in-situ conditions may be conducted to determine site-specific leachate concentrations, which may be compared to the generic GSI Criteria.  If the site-specific soil leachate concentration is less than the generic GSI Criterion, then the corresponding soil concentration may be used as the applicable Facility-Specific generic soil Criterion protective of GSI.  Acceptable leach tests are discussed in RRD Op. Memo No. 2, Attachment 3 (R 299.5722(3)).

Facility-Specific values for any of the following parameters may be substituted for the generic assumptions in the SWP equation and still allow for generic closures:  soil dry bulk density, fraction of organic carbon in soil and the temperature adjustment factor (TAF) for the Henry’s Law Constant.  Facility-Specific modification to these parameters must be supported by Facility-Specific field data.

For the following eleven chemicals, Criteria are replaced with footnote (G):  Acetate, Barium, Beryllium, Cadmium, Chromium (III), Copper, Lead, Manganese, Nickel, Pentachlorophenol, and Zinc.  The soil GSI protection Criteria (GSIPC) for these are based on the final generic GSI Criterion determined by the process described in footnote (G), (R 299.5750(G)).

For 44 chemicals, the GSIPC are footnoted with an (X).  These GSIPC are only protective of groundwater which discharges to surface waters that are not used as a drinking water source.  Whenever those chemicals are in groundwater discharges to the Great Lakes and their connecting waters (St. Mary’s River, Keweenaw Waterway, Detroit River, St. Clair River, and Lake St. Clair) or in discharges to inland surface water in close 

proximity to a water supply intake, the GSIPC are based on the final generic GSI Criteria determined by the process described in footnote (X), (R 299.5750(X)).

For Ammonia, the GSIPC are footnoted (CC) and the Criteria are calculated using the allowable groundwater concentration that is derived as described in footnote (CC), 

(R 299.5750(CC)).

Site-specific GSIPC can be calculated using site-specific GSI Criteria developed in accordance with R 299.5716(11) or mixing zone-based GSI Criteria developed in accordance with R 299.5716(7) and (8) as the allowable groundwater concentrations.

For Hazardous Substances with a GSIPC greater than its respective (Csat) concentration, the generic (Csat) concentration becomes the GSIPC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).



	Additional Information
	· RRD Op. Memo No. 1, w/Attachment 9, TSD for the GWPC

· RRD Op. Memo No. 5
· Part 4, Water Quality Standards of Part 31
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	Generic Soil Criteria Protective For Groundwater Contact
Developed Under R 299.5722

	May assist in evaluation of condition(s):
	10

	Purpose:
	Identify concentrations of Hazardous Substances in soil which are not expected to leach to groundwater at concentrations great than the groundwater contact Criteria (GCC).



	Key Considerations: 
	This pathway is relevant for all land uses where contaminated groundwater is, or could be as a result of migration of groundwater contamination, encountered at a depth where subsurface activities (i.e. construction or maintenance of utilities) may result in persons coming into contact with the groundwater (R 299.5712(1)).

This pathway is relevant for all land uses unless the local groundwater yield to excavations is so low that seepage and collection into the excavation is insignificant resulting in insignificant Exposure potential.  Seasonal variation must be considered.

For each Hazardous Substance, the higher of 20 times (20X) the GCC and the soil-water partition value (SWPV) for groundwater contact, if available, becomes the groundwater contact protection Criterion (R 299.5722(1)).  If an SWPV is not available for a Hazardous Substance, then the 20X value becomes the groundwater contact protection Criterion.

For Hazardous Substances with a GCC protection Criterion greater than its respective soil saturation (Csat) concentration the generic Csat becomes the Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics.  

Leach testing may be conducted to determine site-specific leachate concentrations which may be compared to the generic residential GCC.  If the site-specific soil leachate concentration is less than the generic residential GCC, then the corresponding soil concentration may be used as the applicable Facility-Specific soil Criterion protective of groundwater contact.  Acceptable leach tests are discussed in RRD Op. Memo No. 2, Attachment 3  (R 299.5722(3)).

Facility-Specific values for any of the following parameters may be substituted for the generic assumptions in the SWP equation and still allow for generic closures:  soil dry bulk density, fraction of organic carbon content in soil; and the temperature adjustment factor (TAF) for the chemical-specific Henry’s Law Constant (HLC).  Facility-Specific modification to these parameters must be supported by Facility-Specific field data.

These Criteria are only protective of chronic systemic human health effects from dermal Exposure to groundwater.  If the applicable GCC is different from the generic GCC due to the need to account for acute or other physical hazards then the soil Criteria protective of groundwater contact must be adjusted accordingly.



	Additional Information
	· RRD Op. Memo No. 1, w/Attachment 9-TSD for Groundwater Protection Criteria
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	Generic Residential And Commercial I Soil Volatilization To 

Indoor Air Inhalation Criteria (SVIIC)
Developed Under R 299.5724

	May assist in evaluation of condition(s):
	8

	Purpose:
	These Criteria address the migration of Hazardous Substance vapors from soil into building indoor air spaces.  The SVIIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact indoor air above levels that may cause adverse human health effects.



	Key Considerations: 
	This pathway is relevant only for Hazardous Substances that are volatile 

(R 299.5532(7)(xi).  Volatile Hazardous Substances are those that have a Henry’s Law Constant greater than or equal to 0.00001 atm-m3/mol (R 299.5724(1)).  Volatile Hazardous Substances are indicated in the Criteria tables with a generic SVIIC or, when there is insufficient data to develop a Criterion for a volatile Hazardous Substance, are designated as “ID”.  If the pathway is not relevant for a particular Hazardous Substance, the Hazardous Substance is designated as not likely to volatilize, or “NLV” (R 299.5746).
The generic residential/commercial I SVIIC are calculated using the series of equations in R 299.5724(3), unless otherwise provided for in R 299.5734(3).

The generic SVIIC are applicable at all soil depths. 

For Hazardous Substances with risk-based SVIIC values (that being SVIIC calculated using the equations presented in R 299.5724(3)) greater than their respective Csat concentration, the Csat concentration becomes the generic SVIIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics     

(R 299.5718(2)).  These Criteria are designated in the Criteria tables with a footnote (C) (R 299.5750).  See Guidesheets A and 20.  

The following physical conditions are inconsistent with the model assumptions used to calculate the generic SVIIC (R 299.5724(2)).  Therefore, application of the model or Criteria based on the model is inappropriate and the generic SVIIC do not apply.  In these cases, a site-specific evaluation of this pathway must be conducted.  Consult an RRD toxicologist for guidance if the following conditions are present:

a. There is a structure present or planned for construction at the Facility that does not have a concrete block or poured concrete floor and walls.  Some examples are structures at or below grade that use materials such as soil or stone floors or walls (R 299.5724(2)(a)).

b. There is a sump present, or there is other direct entry of contaminated vapors into the basement such as through utility lines or floor drains that are not completely isolated from the surrounding soil by their materials of construction                      (R 299.5724(2)(b)).  

Application of the generic SVIIC is not appropriate under certain geologic conditions.  Fractured lithology (e.g., fractured clays or bedrock) would allow for greater diffusive transport of vapors than estimated in the model used for calculation of the generic SVIIC.  Knowledge of site geologic conditions and professional judgment is required to make a determination of SVIIC applicability in these instances.  If fractured lithology is known or suspected at a Facility, a site-specific evaluation is necessary to address this Exposure Pathway. 

These Criteria may not be protective of odors, physical hazards, or ecological impacts.  These concerns must be considered to determine if additional response activity is needed (R 299.5728).  See Guidesheets D and E.
Facility-Specific values for any of the following parameters may be used in place of the generic assumptions in the SVIIC equations presented in R 299.5724 and still allow for generic closures:  dry soil bulk density; fraction of organic carbon in soil; soil vapor permeability; temperature adjustment factor for the Henry’s Law Constant 

(R 299.5724(4)).  Facility-Specific measurements for these parameters must be based on representative characterization, supported by Facility-Specific field data, and documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.

The person proposing Response Action may achieve a limited closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure  barriers/engineering controls and associated deed restrictions or enforceable restrictions on land use in a restrictive covenant, notice of corrective action or by an approved institutional control (Section 20120b(4) & (5) or 21310a).

Site-Specific Criteria developed under Section 20120a(2) may be calculated by substituting site-specific assumptions for the generic assumptions in the SVIIC equations presented in R 299.5724 if documented by the person proposing the Site-Specific Criteria to be more appropriate for a specific Facility than the generic assumptions.  For example, site-specific building characteristics (e.g., building foundation thickness, area of enclosed space below grade, etc.) may be applied as model input values.  Modification of model assumptions based on site-specific characteristics and Exposures requires a site-specific closure.

Indoor air sampling results are only useful for certain types of decision-making (see Op. Memo No. 4, Attachment 4, Appendix B).  Indoor air sample results are not acceptable for demonstrating compliance with SVIIC (i.e., for interim response designed to meet Criteria or final remedies) when soil concentrations exceed the applicable SVIIC.  Indoor air sampling is an appropriate and acceptable sampling strategy for assessing whether current Exposures require immediate Response Action, interim measures, safety assessment, or due care compliance (Section 20107a and 21307).  Due care compliance may be demonstrated by representative indoor air sampling that documents that there is no current unacceptable Exposure that requires mitigation and/or confirms that the Exposure is currently mitigated with the implementation of other control measures (e.g., HVAC).  Guidance on acceptable indoor air protocols is available in RRD Op. Memo No. 4, Attachment 4.

Soil gas sampling results cannot be used to demonstrate compliance with SVIIC.  Soil gas sampling can be used for remedial or corrective action decisions such as selection of a presumptive remedy when acceptable soil gas screening concentrations (ASGSCs) are exceeded.  Guidance on acceptable soil gas protocols is available in RRD Op. Memo. No. 4, Attachment 4.

Acceptable indoor air concentrations (AIACs) and ASGSCs are available.  The AIACs and ASGSCs are not promulgated Criteria and may be used for screening purposes for interim response decision-making.  See Op. Memo. No. 4, Attachment 4, Appendix D, AIACs and ASGSCs.

Facility designation and due care obligations are triggered from an exceedance of promulgated Generic Criteria and not indoor air or soil gas sampling results that exceed AIAcs and ASGSCs alone.

Statistical evaluation of soil data may be conducted in accordance with the Statistics Training Material for Part 201 Cleanup Criteria (S3TM) to demonstrate compliance with the generic SVIIC, Facility-Specific generic SVIIC, or site-specific SVIIC.  When statistics are employed to evaluate soil data for this pathway, the generic assumption for building size must be used to define the size of Exposure units.



	Additional Information
	· RRD Op. Memo No. 1, w/ Attachment 5 

· RRD Op. Memo No. 4, w/ Attachment 4 and its Appendices
· S3TM.
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	Generic Residential And Commercial I Infinite Volatile Soil 

Inhalation Criteria (VSIC) For Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air.  The VSIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.



	Key Considerations: 
	This pathway is relevant for all residential and commercial I land uses. 
These Criteria are applicable at all soil depths.

The generic residential/commercial I VSIC are calculated using the series of equations in R 299.5726(2) and (3). 

The generic VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 14. 

The generic VSIC are calculated for a source size of ½ acre.  To determine the applicable VSIC for source sizes other than ½ acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and R 299.5750(1)(Y)) or, in RRD Op. Memo. No. 1, Attachment 7: the VSIC Technical Support Document.  

A determination of source size need not be a precise measurement to determine compliance with the VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifier may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria. 

The calculated risk-based VSIC values are presented in the Criteria tables of RRD Op. Memo No. 1, Attachment 1, even when the value exceeds 100 percent (i.e., 1E+09 parts per billion) to allow for source area size adjustments.

When the applicable VSIC value exceeds the Csat Screening Level, the Csat concentration becomes the Generic Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  See Guidesheets A and 20. 

The soil to ambient air pathway is not a concern for Hazardous Substances with calculated VSIC values (using appropriate source size modifications) greater than their respective Csat Screening Levels because at concentrations of Csat or higher the emissions to ambient air do not increase with increasing soil concentration.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.

The soil to air volatilization factor (VF) relates the acceptable concentration of a 

volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Finite sources are addressed in Guidesheets 16 and 17.

The VF equation presented in R 299.5726(3)(a) is based on an assumption of an infinite source of contamination and may be used if the vertical extent of contamination has not been adequately characterized.  Generic infinite source VSIC may be used as a “first-cut” screen prior to application of the finite source VSIC.  Before application of the finite source VSIC, the vertical extent of contamination must be characterized.  (See Guidesheets 16 and 17).  

The VF may also be calculated based on a known mass of contaminant using a finite source model.  The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness (if 5 or 2 meters, see Guidesheets 16 and 17, respectively).  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.

The VSIC address only long-term, systemic human health effects.  The potential for other effects such as acute toxicity or physical hazards must be considered (R 299.5728).  (See Guidesheets D, 8 and 9).

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 2-acre Facility is not appropriate.

Facility-Specific measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures:  soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation 

(R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.

	Additional Information
	· Part 201 Rules
· RRD Op. Memo No. 1, w/Attachment 7, The TSD for Soil Inhalation Criteria for Ambient Air

· S3TM 2002

· Guidesheets A, D, 8, 9, 14, 16, 17, 20 and 22
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	Generic Residential And Commercial I Finite VSIC
For 5 Meter Source Thickness – Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air for situations where the vertical extent of contamination (i.e., thickness) is 5 meters or less.  The finite VSIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.



	Key Considerations: 
	This pathway is relevant for all residential and commercial I land uses.

The finite VSIC for a 5 meter source thickness are applicable only when the vertical extent of contamination (i.e., thickness) is demonstrated to be limited to a 5 meter interval.
The generic residential/commercial I VSIC for 5 meter source thickness are calculated using the series of equations in R 299.5726(2) and (3)(b).  

The generic finite VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 14.

The generic VSIC are calculated for a source size of ½ acre.  To determine the applicable VSIC Criteria for source sizes other than ½ acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and 

R 299.5750(1)(Y)) or in RRD Op. Memo. No. 1, Attachment 7: the VSIC TSD.

A determination of source size need not be a precise measurement to determine compliance with the finite VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifiers may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria.

The calculated generic risk-based finite VSIC values are presented in the Criteria tables of RRD Op. Memo No. 1, Attachment 1, even when the values exceed 100 percent (i.e., 1E+09 ppb) to allow for source area size adjustments.

When the applicable finite VSIC value exceeds the Csat Screening Level, the Csat concentration becomes the Generic Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  See Guidesheets A and 20.

The soil to ambient air pathway is not a concern for Hazardous Substances with calculated VSIC values (using appropriate source size modifications) greater than their respective Csat Screening Levels because at concentrations of Csat or higher, the emissions to ambient air do not increase with increasing soil concentration.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.

The soil to air volatilization factor (VF) relates the acceptable concentration of a volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Infinite sources are addressed in Guidesheet 15.

The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness.  If the vertical source thickness has been measured and is 5 meters or less, this guidesheet applies; if 2 meters or less, see Guidesheet 17.  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.

The generic finite VSIC address only long-term systemic human health effects.  The potential for other effects such as acute toxicity or physical hazards must be considered (R 299.5728).  (See Guidesheets D, 8 and 9).

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 2-acre Facility is not appropriate.

Facility-Specific measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures: soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other response activity documentation (R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.



	Additional Information
	· Part 201 Rules
· RRD Op. Memo No. 1, w/Attachment 7, the TSD for the Soil Inhalation Criteria for Ambient Air

· Guidesheets A, D, 8, 9, 14, 15, 17, 20 and 22
· S3TM.
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	Generic Residential And Commercial I Finite VSIC 
For 2 Meter Source Thickness – Ambient Air

Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air for situations where the vertical extent of contamination (i.e., thickness) is 2 meters or less.  The finite VSIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.



	Key Considerations: 
	This pathway is relevant for all residential and commercial I land uses.

The finite VSIC for a 2 meter source thickness are applicable only when the vertical extent of contamination (i.e., thickness) is demonstrated to be limited to a 2 meter interval.
The generic residential/commercial I VSIC for 2 meter source thickness is calculated using the series of equations in R 299.5726(2) and (3)(b).  

The generic finite VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 14.

The generic VSIC are calculated for a source size of ½ acre.  To determine the applicable VSIC Criteria for source sizes other than ½ acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and 

R 299.5750(1)(Y)) or in RRD Op. Memo. No. 1, Attachment 7: the VSIC TSD.

A determination of source size need not be a precise measurement to determine compliance with the finite VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifiers may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria.

The calculated generic finite VSIC values are presented in the Criteria tables of RRD Op. Memo No. 1, Attachment 1, even when the values exceed 100 percent (i.e., 1E+09 ppb) to allow for source area size adjustments.

When the applicable finite VSIC value exceeds the Csat Screening Level, the Csat concentration becomes the Generic Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  See Guidesheets A and 20.
The soil to ambient air pathway is not a concern for Hazardous Substances with calculated VSIC values (using appropriate source size modifications) greater than their respective Csat Screening Levels because at concentrations of Csat or higher, the emissions to ambient air do not increase with increasing soil concentration.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.
The soil to air volatilization factor (VF) relates the acceptable concentration of a volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Infinite sources are addressed in Guidesheet 15.

The VF may also be calculated based on a known mass of contaminant using a finite source model.  The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness.  If the measured vertical source thickness is 2 meters or less, this guidesheet applies; if 5 meters or less, see Guidesheet 16.  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.

The generic finite VSIC address only long-term, systemic human health effects.  The potential for other effects such as acute toxicity or physical hazards must be considered (R 299.5728).  (See Guidesheets D, 8 and 9).
The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 2-acre Facility is not appropriate.

Facility-Specific measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures: soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other response activity documentation 

(R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.

	Additional Information
	· Part 201 Rules
· RRD Op. Memo No. 1, w/Attachment 7, TSD for the Soil Inhalation Criteria for Ambient Air

· Guidesheets A, D, 8, 9, 14, 15, 16, 20 and 22
· S3TM.
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	Generic Residential And Commercial I 
Particulate Soil Inhalation Criteria (PSIC) – Ambient Air

Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the emission and dispersion of contaminated soil particulates into the ambient air.  The PSIC identify concentrations of Hazardous Substances in soil that, when airborne as particulates in ambient air, are not expected to impact ambient air at levels that may cause adverse human health effects.



	Key Considerations: 
	This pathway is relevant for all residential and commercial I land uses.

These Criteria are applicable to all soil depths.
The generic residential/commercial I PSIC are calculated using the series of equations in R 299.5726(2) and (4).

The generic PSIC are calculated for a source size of ½ acre.  To determine the applicable PSIC for source sizes other than ½ acre, the generic PSIC must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and R 299.5750(1)(Y)) or in RRD Op. Memo. No. 1, Attachment 7: the Soil Inhalation Criteria for Ambient Air TSD.

A determination of source size need not be a precise measurement to determine compliance with the PSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre PSIC modifier may be applied as a conservative screen.  If the 5-acre PSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria.

The calculated generic PSIC values are presented in the Criteria tables of the Part 201 Rules and RRD Op. Memo. No. 1, Attachment 1 even when the value exceeds 100 percent (i.e., 1E+09 ppb) to allow for source area size adjustments.

For Hazardous Substances with risk-based PSIC values greater than their respective Csat concentration, the Csat concentration becomes the generic PSIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics 

(R 299.5718(2)).  See Guidesheets A and 20.

The soil to air particulate emission factor (PEF) relates the concentration of a particulate contaminant in ambient air to the corresponding concentration of contaminant in soil.  The PEF equation incorporates factors which account both for emission of particulate from soil and dispersion after the particulate becomes airborne.  

Emission is assumed to be due to both wind erosion and vehicle traffic.  A fifty percent vegetative cover for each half-acre source area is assumed in the PEF equations to adjust the expected emission of particulates from soil due to wind erosion.  Professional judgment must be used to determine if the vegetative cover at a Facility is consistent with this value, particularly at industrial facilities where activities may prevent vegetative growth.  Additionally, professional judgment must be used in situations where vehicular traffic at a Facility will be greater than that assumed for the generic scenarios.  If a property being evaluated has less vegetative cover or other generic assumptions do not represent Facility conditions (such as the assumed vehicle traffic levels), a Facility-Specific analysis will need to be conducted.  These adjustments may result in generic or limited closures depending on the need to assure that conditions associated with those assumptions will not change.  Further details are provided in the RRD Op. Memo. No. 1, Attachment 7: the Soil Inhalation Criteria for Ambient Air TSD.

The PSIC address only long-term, systemic human health effects.  The potential for other effects such as acute toxicity or physical hazards must be considered (R 229.5728).  See Guidesheets D, 8 and 9.

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 2-acre Facility is not appropriate.

A generic Facility-Specific closure is acceptable where local meteorological data is used to develop the dispersion factor (Q/C) and the wind erosion factor (Ew) (R 299.5726(7)).  Since the same dataset is used to develop both these parameters in the PEF equation, it is not appropriate to use a mix of Facility-Specific data and the default values used to develop the generic PSIC.  Facility-Specific measurements for the following parameters may be substituted for the generic assumptions in the PEF equations and still allow for generic closures: dry soil bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind (Ew) and the dispersion factor (Q/C).  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other response activity documentation (R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the PSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.



	Additional Information
	· Part 201 Rules

· 
RRD Op. Memo No. 1, w/Attachment 7, The TSD for Soil Inhalation Criteria for Ambient Air

· Guidesheets A, D, 8, 9, and 20
· S3TM.
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	Generic Residential And Commercial I Direct Contact Criteria (DCC)
Developed Under R 299.5720

	May assist in evaluation of condition(s):
	6

	Purpose:
	These Criteria identify concentrations of Hazardous Substances in soil that are protective against adverse health effects due to long-term dermal contact with and ingestion of contaminated soil.

	Key Considerations: 
	This pathway is relevant for all residential and commercial I land uses (R 299.5532(7)(v)).

For Hazardous Substances with risk-based values developed under R 299.5720 that are greater than their respective Csat concentrations, the Csat concentration becomes the Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil parameters (R 299.5718(2)).  

Compliance with soil DCC is required throughout the soil column for generic land use categories, regardless of depth (R 299.5720(4)).

The following concerns are not addressed by the soil DCC:  acute human health effects, odors, ocular irritation, dermal irritation or sensitization; physical hazards such as reactivity, corrosivity or ignitability; nuisance dust conditions; and/or ecological impacts.  Evaluation of the need for Response Action s to address these concerns are necessary (R 299.5728).
The 95 percent upper confidence level of soil concentrations calculated using methods described in the S3TM may be used to determine compliance with the soil DCC if such values are reasonably representative of the areas over which Exposures are expected to occur.  The generic size of an Exposure unit for residential property is ¼ acre.



	Additional Information
	· Part 201 Rules, 
· RRD Op. Memo No. 1, w/Attachment 6, the TSD for the Soil DCC

· S3TM.
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	Generic Soil Saturation (Csat) Concentrations

Developed Under R 299.5718(2)

	May assist in evaluation of condition(s):
	1 and 6-12

	Purpose:
	To identify a theoretical threshold for Hazardous Substances in soil above which free phase contaminant may exist and risk-based values would not be applicable.



	Key Considerations: 
	Csat concentrations are applicable to all land uses (R 299.5532(7)(xiii)).

For Hazardous Substances with risk-based values developed under R 299.5720 that are greater than their respective Csat concentrations, the Csat concentration becomes the Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil parameters (R 299.5718(2)).  

Csat concentrations have been substituted for those risk-based values that exceed Csat in the Part 201 generic soil Criteria tables except for the volatile and particulate soil inhalation Criteria (VSIC and PSIC) for ambient air (R 299.5718(2)).  Hazardous Substances with risk-based values exceeding Csat are presented with their risk-based values in Appendix A of RRD Op. Memo. No. 1, Attachment 8 (see RRD Op. Memo. No. 1, Attachment 8, the TSD for the Generic Soil Saturation Screening Concentrations).

Because Csat is a theoretical value, concentrations greater than Csat are not definitive evidence of a saturated soil condition or the presence of free-phase contamination.  If a soil concentration is greater than Csat, then documentation must be provided to the MDEQ addressing whether additional response activity is required to control free-phase contaminant or to protect against associated hazards for which the Criteria do not account (R 299.5706a(2)(a)).

Csat values are applicable at all soil depths.

Facility-Specific values for any of the following parameters may be substituted for the generic assumptions in the Csat equation and still allow for generic closures: soil dry bulk density and fraction of organic carbon in soil.  Facility-Specific modifications to these parameters must be supported by representative Facility-Specific field data.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.  Where Free Phase Liquids are present or Free Product is or has been present at generic Csat concentrations, Facility-Specific Csat concentrations greater than generic Csat concentrations are not acceptable.
Csat concentrations do not account for the effects of multiple contaminants and their interactions in soils.  The presence of multiple contaminants at a Facility may cause free phase contamination even when individual chemical Csat values are not exceeded.  

Where such conditions exist, evaluation of the presence of Free Phase Liquids must be performed.



	Additional Information
	· Part 201 Rules,
· RRD Op. Memo No. 1, w/Attachment 8 the TSD for the Generic Soil Saturation Screening Concentrations
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	Generic Soil Criteria Protective of Industrial 
And Commercial II, III, IV Drinking Water
Developed Under R 299.5722

	May assist in evaluation of condition(s):
	9

	Purpose:
	These Criteria identify concentrations of Hazardous Substances in soil that are not expected to leach to groundwater at levels greater than the industrial and commercial II, III, or IV DWC.

	Key Considerations: 
	This pathway is relevant for all soils where groundwater is in an aquifer

(R 299.5532(7)(vii) (R 299.5710(1)(a)).  These Criteria are applicable to all soil where groundwater is in an aquifer unless drinking water use is prohibited by enforceable land use restrictions in a Restrictive Covenant, NoCA or an approved institutional control (Section 20120b(4), Section 20120b(5), and Section 21310a, of the NREPA and R 299.5710(2)).

This pathway is also relevant for all soils where groundwater is not in an aquifer but groundwater can reasonably be expected to transport a Hazardous Substance into an aquifer at a concentration that exceeds the generic industrial and commercial DWC except as provided in the first bullet (R 299.5710(1)(b)).

These Criteria are applicable to property that is zoned or being used for industrial or commercial II, III or IV purposes, provided that a NoCA or Restrictive Covenant will limit the property use to those industrial or commercial uses, as appropriate.  The absence of any non-conforming residential use must be confirmed and documented (Section 20120a(6)).

The selected soil Criteria must assure that groundwater concentrations at the property boundary do not and will not exceed applicable groundwater Criteria.  Residential DWC must be met at the property boundary unless enforceable land use restrictions are imposed off-property through a Restrictive Covenant, NoCA or institutional control that is approved as part of the subject Response Action.  

For a given Hazardous Substance, the highest of 20 times (20X) the lowest applicable groundwater Criterion and the SWP value, if available, becomes the GWPC (R 299.5722(1)).  If an SWPV is not available for a Hazardous Substance, then the 20X value becomes the GWPC.

Leach testing may be conducted to determine site-specific leachate concentrations, which may be compared to the generic industrial or commercial DWC.  If the site-specific soil leachate concentration is less than the applicable generic industrial or commercial DWC, then the corresponding soil concentration may be used as the Facility-Specific soil Criterion protective of drinking water (R 299.5722(3)).  Acceptable leach tests are discussed in Op. Memo. No. 2, Attachment 3.

Leach testing is not required to make this demonstration if the total concentration of a Hazardous Substance in soil does not exceed the generic soil GWPC (R 299.5722(2)).

Facility-Specific values for any of the following parameters may be substituted for the generic assumptions in the SWP equation and still allow for generic closures:  soil dry bulk density; fraction of organic carbon in soil; and the temperature adjustment factor (TAF) for the chemical-specific Henry’s Law Constant (HLC).  Facility-Specific modification to these parameters must be supported by Facility-Specific field data.



	Additional Information
	· Part 201 Rules, 
· RRD Op. Memo No. 1, w/Attachment 3, DWC TSD and Attachment 9, GWPC TSD.
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	Generic Industrial And Commercial II, III, And IV
Soil Volatilization To Indoor Air Inhalation Criteria (SVIIC)
Developed Under R 299.5724

	May assist in evaluation of condition(s):
	8

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into workplace indoor air spaces.  The generic commercial/industrial SVIIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact indoor air above levels that may cause adverse human health effects in a worker population.



	Key Considerations: 
	This pathway is relevant only for Hazardous Substances that are volatile 

(R 299.5532(7)(xi)).  Volatile Hazardous Substances are those that have a Henry’s Law Constant greater than or equal to 0.00001 atm-m3/mol (R 299.5724(1)).  Volatile Hazardous Substances are indicated in the Criteria tables with a generic SVIIC or an “ID” when there are insufficient data to develop a Criterion.  If the pathway is not relevant for a particular Hazardous Substance, the Hazardous Substance is designated as NLV (R 299.5746).

The generic commercial/industrial SVIIC are calculated using the series of equations in 

R 299.5724(3) unless otherwise provided for in R 299.5734(3).  Applicable generic commercial/industrial assumptions that differ from the generic residential assumptions are identified in the equations.

These Criteria are applicable to soil where property is zoned or being used for commercial or industrial purposes, provided that a NAER or Restrictive Covenant will limit the property use to commercial or industrial purposes.  The absence of non-conforming residential use must be confirmed and documented (Section 20120a(6)).

The generic commercial/industrial SVIIC are applicable at all depths.

For Hazardous Substances with risk-based Soil Volatilization to Indoor Air Values (that being values calculated using the equations presented in R 299.5724(3)) greater than their respective Csat concentration, the Csat concentration becomes the generic SVIIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  These Criteria are designated in the Criteria tables with a footnote (C) (R 299.5748).  See Guidesheets A and 20.

The following physical conditions are inconsistent with the model assumptions used to calculate the generic commercial/industrial SVIIC.  When these conditions exist, application of the model or Criteria based on the model is inappropriate and the generic commercial/industrial SVIIC do not apply.  In these cases, a site-specific evaluation of this pathway must be conducted.  Consult an RRD toxicologist for guidance if the following conditions are present:

a. A structure is present or planned for construction at the Facility that does not have a concrete block or poured concrete floor and walls.  Some examples are floors and walls made from soil or stone (R 299.5724(2)(a)).

b. A structure is present or planned for construction at the Facility that has a basement or other below-grade structure.  The model used for the development of the generic commercial/industrial SVIIC assumes a slab-on-grade building constructions (i.e., no basement or other below-grade structure).  Generic commercial/industrial remedies must include language in the NAER identifying that the approved remedy is dependant upon the absence of below-grade structures.

Application of the generic SVIIC is not appropriate under certain geologic conditions.  Fractured lithology (e.g., fractured clays or bedrock) would allow for greater diffusive transport of vapors than estimated in the model used for calculation of the generic SVIIC.  Knowledge of site geologic conditions and professional judgment is required to make a determination of SVIIC applicability in these instances.  If fractured lithology is known or suspected at a Facility, a site-specific evaluation is necessary to address this Exposure Pathway. 

These Criteria may not be protective of odors, physical hazards, or ecological impacts.  These concerns must be considered to determine if additional response activity is needed (R 299.5728).  Evaluation of the potential for acute health effects and/or explosion hazards is particularly important when assessing risk to a utility worker.  See Guidesheet D.

Facility-Specific values for any of the following parameters may be used in place of the generic assumptions in the SVIIC equations presented in R 299.5724 and still allow for generic closures: dry soil bulk density; fraction of organic carbon in soil; soil vapor permeability; temperature adjustment factor for the HLC (R 299.5724(4)).  Facility-Specific measurements for these parameters must be based on representative characterization, and supported by Facility-Specific field data.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation.

The person proposing Response Action may achieve a limited closure by adequately and reliably controlling Exposure through this pathway by implementation of Exposure barriers or engineering controls and associated deed restrictions or restrictions on land use (Section 20120b(4) or 21310a(3)).

Site-Specific Criteria developed under Section 20120a(2) may be calculated by substituting site-specific assumptions for the generic assumptions in the SVIIC equations presented in R 299.5724 if documented by the person proposing the Site-Specific Criterion to be more appropriate for a specific Facility than the generic assumptions.  For example, site-specific building characteristics (e.g., building foundation thickness) or Exposure assumptions (e.g., worker Exposure frequency) may be applied as model input values.  Modification of model assumptions based on site-specific characteristics and Exposures requires a site-specific closure.

Indoor air sampling results are only useful for certain types of decision-making (see Op. Memo No. 4, Attachment 4, Appendix B).  Indoor air sample results are not acceptable for demonstrating compliance with SVIIC (i.e., interim response designed to meet Criteria or final remedies) when soil concentrations exceed the applicable SVIIC.  Indoor air sampling is an appropriate and acceptable sampling strategy for assessing whether current Exposures require immediate Response Action, interim measures, safety assessment, or due care compliance (Section 20107a and 21307).  Due care compliance may be demonstrated by representative indoor air sampling that documents that there is no current unacceptable Exposure that requires mitigation and/or confirms that the Exposure  is currently mitigated with the implementation of other control measures (e.g., HVAC).  Guidance on acceptable indoor air protocols is available in Op. Memo No. 4, Attachment 4.

Soil gas sampling results cannot be used to demonstrate compliance with SVIIC.  Soil gas sampling can be used for remedial or corrective action decisions such as selection of a presumptive remedy when ASGSCs are exceeded.  Guidance on acceptable soil gas protocols is available in Op. Memo No. 4, Attachment 4.
AIACs and ASGSCs are available.  The AIACs and ASGSCs are not promulgated Criteria and may be used for screening purposes for interim response decision-making.  See Op. Memo No. 4, Attachment 4, Appendix D, AIACs and ASGSCs.

Facility designation and due care obligations are triggered from an exceedance of promulgated Generic Criteria and not indoor air or soil gas sampling results that exceed AIACs and ASGSCs alone.

Statistical evaluation of soil data may be conducted in accordance with the Statistics Training Material for Part 201 Cleanup Criteria to demonstrate compliance with the generic SVIIC, Facility-Specific generic SVIIC, or site-specific SVIIC.  When statistics are employed to evaluate soil data for this pathway, the generic assumption for building size must be used to define the size of Exposure units for generic and Facility-Specific generic closures.

A site-specific evaluation to document that conditions at a Facility do not result in an unacceptable Exposure may be based on demonstration of compliance with the Michigan Occupational Safety and Health Act, (MIOSHA; 1974 PA 154, 

MCL 408.1001 et seq.
), and the rules promulgated pursuant to that Act.  This approach would be considered site-specific pursuant to Section 20120a(2).  Site-Specific Criteria developed pursuant to this provision shall apply only when all of the following conditions are satisfied (R 299.5724(6)):

a. The risk being evaluated results from inhalation by workers of Hazardous Substances in indoor air within an active commercial or industrial workplace that is regulated by MIOSHA, and the rules promulgated pursuant to that Act.

b. The Exposure to Hazardous Substances from environmental contamination is a portion of the Exposure to which workers are otherwise subject from process-related sources of the same Hazardous Substance.

c. The risk to the non-worker population, if any, from inhalation of indoor air at the Facility has been evaluated according to risk assessment methods acceptable to the department, and the risk is not unacceptable on the basis of the risk management objectives set forth in Section 20120a of the Act, specifically those provisions set forth in Section 20120a(4).

	Additional Information
	· RRD Op. Memo No. 1, w/Attachment 5
· RRD Op. Memo No. 4, w/Attachment 4
· S3TM 
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	Generic Industrial And Commercial II, III, IV Infinite Source Volatile Soil Inhalation Criteria (VSIC) – Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These VSIC have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air.  The generic industrial/commercial VSIC identify concentrations of volatile Hazardous Substances  in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.  Although these Criteria are specific to an industrial or commercial II, III or IV land use, they are also considered protective for adjacent residential and commercial I land uses.


	Key Considerations: 
	This pathway is relevant for all industrial and commercial II, III, or IV land uses.

These Criteria are applicable at all soil depths.

The industrial/commercial VSIC are calculated using the series of equations in 
R 299.5726(3) and (5).

The generic VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 22.

The generic VSIC are calculated for a source size of 1/2 acre. To determine the applicable VSIC for source sizes other than 1/2 acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and 

R 299.5750(1)(Y)) or in RRD Op. Memo No. 1, Attachment 7: the VSIC TSD.

A determination of source size need not be precise measurement to determine compliance with the VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifier may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria. 

The calculated risk-based industrial and commercial II, III, IV Infinite Source VSIC values are presented in the Criteria tables of RRD Op Memo No. 1, Attachment 1 even when the value exceeds 100 percent (i.e., 1E+09 ppb) to allow for source area size adjustments.

For Hazardous Substances with risk-based VSIC values (calculated using appropriate source size modifications) greater than their respective Csat concentrations, the Csat concentration becomes the generic VSIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)). See Guidesheets A and 20.
At Csat the emission of Hazardous Substances from soil to air reaches a plateau.  Volatile emissions will not increase above this plateau level no matter how much more chemical is added to the soil.  Since Csat corresponds to maximum volatile emissions, the inhalation pathway is not likely of concern for those Hazardous Substances with VSIC greater than Csat.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.

The soil to air VF relates the acceptable concentration of a volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Finite sources are addressed in Guidesheets 24 and 25 for industrial and commercial II, III, and IV land uses.

The VF equation presented in R 299.5726(3)(a) is based on an assumption of an infinite source of contamination and may be used if the vertical extent of contamination has not been adequately characterized.  Generic infinite source VSIC may be used as a “first-cut” screen prior to application of the finite source VSIC.  Before application of the finite source VSIC, the vertical extent of contamination must be characterized.  See Guidesheets 24 and 25.

The VF may also be calculated based on a known mass of contaminant using a finite source model.  The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness (5 or 2 meters, see Guidesheets 24 and 25, respectively).  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.

The VSIC consider only long-term, systemic human health effects.  The potential for other effects such as physical hazards must also be considered (R 299.5728).  See Guidesheets D, 8 and 9.

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 5-acre Facility is not appropriate.

Facility-Specific measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures: soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation (R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  
Documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation.


	Additional Information
	· Part 201 Rules 

· RRD Op. Memo No. 1;w/ Attachment 7:  TSD for Soil Inhalation Criteria for Ambient Air 
· S3TM 2002; 
· Guidesheets D, 8, 9, 22, 24, and 25.
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	Generic Industrial And Commercial II, III, IV Finite VSIC For 5 Meter Source Thickness -- Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air for situations where the vertical extent of contamination (i.e., thickness) is 5 meters or less.  The finite VSIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.  Although these Criteria  are specific to an industrial or commercial II, III or IV land use, they are also considered protective for adjacent residential and commercial I land uses.



	Key Considerations: 
	This pathway is relevant for properties where the use or zoning is industrial or commercial II, III, or IV.  The Criteria are also protective for adjacent residential and commercial I land uses.
The industrial/commercial finite VSIC for a 5 meter source thickness are applicable only when the vertical extent of contamination (i.e., thickness) is demonstrated to be limited to a 5 meter interval.
The generic industrial/commercial VSIC for a 5 meter source thickness shall be calculated using the series of equations in R 299.5726(3)(b) and (5).

The generic industrial/commercial finite VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 22.

The generic industrial/commercial VSIC are calculated for a source size of ½ acre.  To determine the applicable VSIC Criteria for source sizes other than ½ acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules 

(R 299.5726(6) and R 299.5750(1)(Y)) or in RRD Op. Memo No. 1, Attachment 7: the VSIC TSD.

A determination of source size need not be a precise measurement to determine compliance with the VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifier may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria.

The calculated risk-based industrial and commercial II, III, and IV Finite Source Volatile Soil Inhalation (VSI) values are presented in the Criteria tables of RRD Op. Memo No. 1, Attachment 1, even when the value exceeds 100 percent (i.e., 1E+09 parts per billion) to allow for source area size adjustments.

For Hazardous Substances with risk-based VSIC values (calculated using appropriate source size modifications) greater than their respective soil saturation (Csat) concentrations, the Csat concentration becomes the generic VSIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  See Guidesheets A and 20.

At Csat, the emission of Hazardous Substances from soil to air reaches a plateau.  Volatile emissions will not increase above this plateau level no matter how much more chemical is added to the soil.  Since Csat corresponds to maximum volatile emissions, the inhalation pathway is not likely of concern for those Hazardous Substances with VSIC greater than Csat.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.
The soil to air VF relates the acceptable concentration of a volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Infinite sources are addressed in Guidesheet 23 for industrial and commercial II, III, and IV land uses.

The VF equation presented in R 299.5726(3)(a) is based on an assumption of an unlimited thickness of contaminated soil and may be used if the vertical extent of contamination has not been adequately characterized.  Generic infinite source VSIC may be used as a “first-cut” screen prior to application of the finite source VSIC.  Before application of the finite source VSIC the vertical extent of contamination must be characterized.  See Guidesheet 23.
The VF may also be calculated based on a known mass of contaminant using a finite source model.  The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness.  If the vertical source thickness has been measured and is 5 meters or less, this guidesheet applies; if 2 meters or less, see Guidesheet 25.  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.  

As with other Generic Criteria, the VSIC only addresses long-term, systemic health effects.  The potential for other effects such as physical hazards still must be considered (R 299.5728).  See Guidesheets D, 8 and 9.  

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 5-acre Facility is not appropriate.

Facility-Specific  measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures: soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation 

(R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation.



	Additional Information
	· Part 201 Rules 

· RRD Op. Memo No. 1;w/ Attachment 7, the TSD for Soil Inhalation Criteria for Ambient Air 

· S3TM 2002 
· Guidesheets A, D, 8, 9, 20, 23, 24, and 25.
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	Generic Industrial/Commercial II,III,IV Finite VSIC

For 2 Meter Source Thickness -- Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the migration of Hazardous Substance vapors from soil into the ambient air for situations where the vertical extent of contamination (i.e., thickness) is 2 meters or less.  The finite VSIC identify concentrations of volatile Hazardous Substances in soil that are not expected to impact ambient air at levels that may cause adverse human health effects.  Although these Criteria  are specific to an industrial or commercial II, III or IV land use, they are also considered protective for adjacent residential and commercial I land uses.



	Key Considerations: 
	This pathway is relevant for properties where the use or zoning is industrial or commercial II, III, or IV.  The Criteria are also protective for adjacent residential and commercial I land uses.
The industrial/commercial finite VSIC for a 2 meter source thickness are applicable only when the vertical extent of contamination (i.e., thickness) is demonstrated to be limited to a 2 meter interval.
The generic industrial/commercial VSIC for a 2 meter source thickness shall be calculated using the series of equations in R 299.5726(3)(b) and (5).

The generic industrial/commercial finite VSIC are not protective of indoor air inhalation Exposures resulting from migration of vapors from soil into indoor air spaces.  See Guidesheet 22.

The generic industrial/commercial VSIC are calculated for a source size of ½ acre.  To determine the applicable VSIC Criteria for source sizes other than ½ acre, the generic VSIC must be multiplied by the modifiers provided in the Part 201 Rules 

(R 299.5726(6) and R 299.5750(1)(Y)) or in RRD Op. Memo No. 1, Attachment 7: the VSIC TSD.

A determination of source size need not be a precise measurement to determine compliance with the VSIC.  For example, if the source size is estimated to be greater than 1 acre but less than 5 acres, the 5 acre VSIC modifier may be applied as a conservative screen.  If the 5-acre VSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria.

The calculated risk-based industrial and commercial II, III, and IV Finite Source Volatile Soil Inhalation (VSI) values are presented in the Criteria tables of RRD Op. Memo No. 1, Attachment 1, even when the value exceeds 100 percent (i.e., 1E+09 parts per billion) to allow for source area size adjustments.

For Hazardous Substances with risk-based VSI values calculated (using appropriate source size modifications) greater than their respective soil saturation (Csat) concentrations, the Csat concentration becomes the generic VSIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).  See Guidesheets A and 20.
At Csat, the emission of Hazardous Substances from soil to air reaches a plateau.  Volatile emissions will not increase above this plateau level no matter how much more chemical is added to the soil.  Since Csat corresponds to maximum volatile emissions, the inhalation pathway is not likely of concern for those Hazardous Substances with VSIC greater than Csat.  However, the potential for free-phase liquids must be evaluated (R 299.5706a(2)(a)).  See Guidesheets A and 20.
The soil to air VF relates the acceptable concentration of a volatile Hazardous Substance in ambient air to the corresponding concentration of contaminant in soil.  The VF may be calculated assuming an infinite or finite source of contamination.  Both the infinite and finite source models assume that the contamination exists from ground surface to a subsurface depth.  Infinite sources are addressed in Guidesheet 23 for industrial and commercial II, III, and IV land uses.

The VF equation presented in R 299.5726(3)(a) is based on an assumption of an unlimited thickness of contaminated soil and may be used if the vertical extent of contamination has not been adequately characterized.  Generic infinite source VSIC may be used as a “first-cut” screen prior to application of the finite source VSIC.  Before application of the finite source VSIC the vertical extent of contamination must be characterized.  See Guidesheet 23.
The VF may also be calculated based on a known mass of contaminant using a finite source model.  The VF equation presented in R 299.5726(3)(b) is based on a discrete, measured vertical source thickness.  If the vertical source thickness has been measured and is 2 meters or less, this guidesheet applies; if 5 meters or less, see Guidesheet 24.  These Criteria may be applied where the vertical extent of the contaminant source is no greater than the thickness assumed for these scenarios.  

The VSIC only address long-term, systemic health effects.  The potential for other effects such as physical hazards still must be considered (R 299.5728).  See Guidesheets D, 8 and 9.  

The 95 percent upper confidence level of soil concentrations, calculated using methods described in the S3TM may be used to determine compliance if such values are reasonably representative of the areas where Exposures are likely to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼-acre “hot spot”, averaging over a 5-acre Facility is not appropriate.

Facility-Specific  measurements of the following parameters may be substituted for the generic assumptions in the VSIC equations and still allow for generic closures: soil dry bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind; and the dispersion factor.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation (R 299.5726(7)).

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the VSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  Documentation of all Facility-Specific values shall be provided in the RAP, CAP or other Response Action documentation.



	Additional Information
	· Part 201 Rules 

· RRD Op. Memo No. 1;w/ Attachment 7, the TSD for Soil Inhalation Criteria for Ambient Air; 
· S3TM 2002; 

· Guidesheets A, D, 8, 9, 20, 23, and 24.
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	Generic Commercial II, III, IV/Industrial

Particulate Soil Inhalation (PSIC) – Ambient Air
Developed Under R 299.5726

	May assist in evaluation of condition(s):
	7

	Purpose:
	These Criteria have been developed to address the emission and dispersion of contaminated soil particles into the ambient air.  The Commercial II, III, IV/Industrial PSIC identify concentrations of Hazardous Substances in the soils that, when airborne as particulates in ambient air, are not expected to impact ambient air at levels that may cause adverse human health effects.

.

	Key Considerations: 
	This pathway is relevant for properties where the use and zoning is industrial and commercial II, III, or IV.

These Criteria are applicable to all soil depths.
Compliance with residential Criteria is required at the property boundary, therefore industrial/commercial PSIC must consider the need to protect off-property receptors if they represent the more highly impacted group.  Two distinct receptor populations were considered in the development of the PSIC for industrial and commercial facilities: on-property workers and off-property nearby residents.  A comparison of the PSIC generated under these two scenarios indicates that the on-property worker scenario generates more restrictive industrial/commercial PSIC than the off-property residential scenario.  Therefore, the PSIC Criteria are also protective for adjacent residential and commercial I land uses.

The generic industrial/commercial PSIC are calculated using the series of equations in R 299.5726(2) and (4).

The generic PSIC are calculated for a source size of 1/2 acre. To determine the applicable PSIC for source sizes other than 1/2 acre, the generic PSCI must be multiplied by the modifiers provided in the Part 201 Rules (R 299.5726(6) and 
R 299.5750(1)(Y)) or in RRD Op. Memo No. 1, Attachment 7: the Ambient Air TSD.

A determination of source size need not be a precise measurement to determine compliance with the PSIC.  For example, if the source size is estimated to be greater that 1 acre but less that 5 acres, the 5 acre PSIC modifier may be applied as a conservative screen.  If the 5-acre PSIC is exceeded, the party proposing the plan may then refine the source size characterization to more accurately define the Applicable Criteria. 

The calculated risk-based PSIC values are presented in the Criteria tables of the Part 201 Rules and RRD Op. Memo No. 1, Attachment 1 even when the value exceeds 100 percent (i.e., 1E+09 parts per billion) to allow for source area size adjustments.

For Hazardous Substances with risk-based PSIC values greater than their respective Csat concentration, the Csat concentration becomes the generic PSIC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)). See Guidesheets A and 20.

The soil to air PEF relates the concentration of a particulate contaminant in ambient air to the corresponding concentration of contaminant in soil.  The PEF equation incorporates factors which account both for emission of particulate from soil and dispersion after the particulate becomes airborne.  Emission is assumed to be due to both wind erosion and vehicle traffic.  A fifty percent vegetative cover for each half-acre source area is assumed in the PEF equations to adjust the expected emission of particulates from soil due to wind erosion.  Professional judgment must be used to determine if the vegetative cover at a Facility is consistent with this value, particularly at industrial facilities where activities may prevent vegetative growth.  Additionally, professional judgment must be used in situations where vehicular traffic at a Facility will be greater than that assumed for the generic scenarios.  If a property being evaluated has less vegetative cover or other generic assumptions do not represent Facility conditions (such as the assumed vehicle traffic levels), a Facility-Specific analysis will need to be conducted.  These adjustments may result in generic or limited closures depending on the need to assure that conditions associated with those assumptions will not change.  Further details are provided in the RRD Op Memo No. 1, Attachment 7: the Ambient Air TSD.

The PSIC address only long-term, systemic human health effects.  The potential for other effects such as acute toxicity or physical hazards must be considered 
(R 299.5728).  See Guidesheets D, 8, and 9.

The 95 percent upper confidence level (UCL) of soil concentrations calculated using the methods described in the Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (S3TM) may be used to determine compliance with the PSIC if such values are reasonably representative of the areas where Exposures are expected to occur.  Factors to be considered in determining whether data are representative include the range of concentrations and the distribution of contamination.  For example, if high concentrations are confined to a ¼ acre “hot spot”, averaging over a 2-acre Facility is not appropriate.
A generic Facility-Specific closure is acceptable where local meteorological data is used to develop the dispersion factor (Q/C) and the wind erosion factor (Ew)(R 299.5726(7)). Since the same dataset is used to develop both these parameters in the PEF equation, Q/C and Ew values from the same Facility-Specific data set (rather than a mix of Facility-Specific specific and default values) must be used to develop the Facility-Specific PSIC.  The following parameters may be substituted for the generic assumptions in the PEF equations and still allow for generic closures: dry soil bulk density; soil water-filled porosity; soil air-filled porosity; fraction of organic carbon in soil; emission due to wind (Ew); and the dispersion factor (Q/C).  Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other Response Action documentation. 

Site-Specific Criteria may be calculated by substituting Facility-Specific values for the generic assumptions in the PSIC equations presented in R 299.5726.  Facility-Specific measurements shall be based on representative characterization.  

Documentation of all Facility-Specific values shall be provided in the RAP, CAP, or other response activity documentation.



	Additional Information
	· Part 201 Rules;

· RRD Op. Memo No. 1, w/ Attachment 7:TSD for Soil Inhalation Criteria for Ambient Air

· S3TM 2002 

· Guidesheets A, D, 8, 9, 23, 24, and 25.
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	Generic Industrial and Commercial II 
Soil Direct Contact Criteria (DCC)
Developed Under R 299.5720

	May assist in evaluation of condition(s):
	6

	Purpose:
	These Criteria identify concentrations of HAZARDOUS SUBTANCES in soil that are protective against adverse health effects due to long-term dermal contact with and ingestion of contaminated soil.



	Key Considerations: 
	This pathway is relevant to all industrial and commercial II land uses (R 299.5532(7)(v)).

Compliance with soil DCC is required throughout the soil column for generic land use categories, regardless of depth (R 299.5720(4)).

The following concerns are not addressed by the soil DCC: acute human health effects, odors, ocular irritation, dermal irritation or sensitization; physical hazards such as reactivity, corrosivity or ignitability; nuisance dust conditions; and/or ecological impacts. Evaluation of the need for Response Actions to address these concerns is necessary (R 299.5728).

The receptor populations selected for development of industrial soil DCC represent individuals whose primary work responsibilities involve soil contact, not necessarily the segment of the worker population that is present at the property for the greatest number of days.

The DCC are applicable to properties zoned commercial II or industrial if the land use is consistent with commercial II or industrial use.  Industrial land use is characterized by the presence of workers who spend the majority of their time outdoors performing high soil intensive activities like utility line and manufacturing work.  Careful evaluation of current and future worker activities is warranted since activities within one land use category may vary considerably.

For Hazardous Substances with risk-based DCC values developed under 
R 299.5720 that are greater than their respective soil saturation (Csat) concentrations, the Csat concentration becomes the DCC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics 
(R 299.5718(2)).

The 95 percent upper confidence level (UCL) of soil concentrations calculated using the methods described in the Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (S3TM) may be used to determine compliance with the soil DCC if such values are reasonably representative of the areas over which 
Exposures are expected to occur.  The generic size of an Exposure unit for a commercial II and industrial property is 1/2 acre.

	Additional Information
	· Part 201 Rules:

· RRD Op. Memo No. 1, w/ Attachment 6, Soil Direct Contact Criteria TSD
· S3TM.
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	Generic Commercial III Soil Direct Contact Criteria (DCC)
Developed Under R 299.5720

	May assist in evaluation of condition(s):
	6

	Purpose:
	These Criteria identify concentrations of HAZARDOUS SUBTANCES in soil that are protective against adverse health effects due to long-term dermal contact with and ingestion of contaminated soil.

.

	Key Considerations: 
	This pathway is relevant to all commercial III land uses (R 299.5532(7)(v)).

These soil DCC are applicable to properties zoned commercial III if the land use is consistent with commercial III use.  Commercial III land use is characterized by the presence of workers and the general public who spend a significant amount of time engaging in low soil-intensive outdoor activities where they do not directly interact with soil.  Commercial III land uses are typically applied to retail gas or service stations and commercial properties where grounds keeping activities are expected to be minimal.  Careful evaluation of current and future worker activities is warranted since activities within one land use category may vary considerably.

Compliance with the DCC is required throughout the soil column for generic land use categories, regardless of depth (R 299.5720(4)).

For Hazardous Substances with risk-based DCC values developed under 
R 299.5720 that are greater than their respective soil saturation (Csat) concentrations, the Csat concentration becomes the generic DCC unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).

The following concerns are not addressed by the soil DCC: acute human health effects, odors, ocular irritation, dermal irritation or sensitization; physical hazards such as reactivity, corrosivity or ignitability; nuisance dust conditions; and/or ecological impacts. Evaluation of the need for Response Actions to address these concerns is necessary (R 299.5728).

The 95 percent upper confidence level (UCL) of soil concentrations calculated using the methods described in the Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (S3TM) may be used to determine compliance with the soil DCC if such values are reasonably representative of the areas over which Exposures are expected to occur.  The generic size of an Exposure unit for a commercial III property is 1/2 acre.



	Additional Information
	· RRD Op. Memo No. 1, w/ Attachment 6, TSD for The Generic Soil DCC;

· S3TM


	Part 201 Criteria Application Guidesheet For SOIL Data
	Guidesheet

29

	Generic Commercial IV Soil Direct Contact Criteria (DCC)
Developed Under R 299.5720

	May assist in evaluation of condition(s):
	6

	Purpose:
	These Criteria identify concentrations of Hazardous Substances in soil that are protective against adverse health effects due to long-term dermal contact with and ingestion of contaminated soil.



	Key Considerations: 
	This pathway is relevant to all commercial IV land uses (R 299.5532(7)(v)).

These soil DCC are applicable to properties zoned commercial IV if the land use is consistent with commercial IV use.  Commercial IV land use is characterized by the presence of workers who spend a significant amount of time engaged in high soil-intensive outdoor activities (i.e. moving, landscaping, gardening, and irrigation system maintenance) where workers routinely and directly interact with soil. Careful evaluation of current and future worker activities is warranted since activities within one land use category may vary considerably.

Compliance with soil DCC is required throughout the soil column for generic land use categories, regardless of depth (R 299.5720(4)).

For Hazardous Substances with risk-based values developed under 
R 299.5720 that are greater than their respective soil saturation (Csat) concentrations, the Csat concentration becomes the generic DCC Criterion unless a Facility-Specific Csat concentration is established using Facility-Specific soil characteristics (R 299.5718(2)).

The following concerns are not addressed by the soil DCC: acute human health effects, odors, ocular irritation, dermal irritation or sensitization; physical hazards such as reactivity, corrosivity or ignitability; nuisance dust conditions; and/or ecological impacts. Evaluation of the need for Response Actions to address these concerns is necessary (R 299.5728).

The 95 percent upper confidence level (UCL) of soil concentrations calculated using the methods described in the Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria (S3TM) may be used to determine compliance with the soil DCC if such values are reasonably representative of the areas over which Exposures are expected to occur.  The generic size of an Exposure unit for a commercial IV property is 1/2 acre.



	Additional Information
	· RRD Op. Memo No. 1, w/ Attachment 6, the TSD for The Generic Soil DCC;

· S3TM
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List of Abbreviations and Acronyms

AIACs

Acceptable Indoor Air Concentrations

AISLs

Acute Inhalation Screening Levels

ASGSCs
Acceptable Soil Gas Screening Concentrations
BCC

Bioaccumulative Contaminants of Concern

CAP

Corrective Action Plan

Csat

Chemical-specific Soil Saturation Concentration

DEQ

Department of Environmental Quality

DRO

Diesel Range Organics

DQRT

District Quality Review Team
DWC

Drinking Water Criteria or Criterion
FAM

Financial Assurance Mechanism

FESLs

Flammability and Explosivity Screening Levels
FOQRT
Field Operations Quality Review Team
GCC
Groundwater Contact Criteria or Criterion
GRO
Gasoline Range Organics

GSI

Groundwater Surface Water Interface

GSIPC

Groundwater Surface Water Interface Protection Criteria
GVIIC
Groundwater Volatilization to Indoor Air Inhalation Criteria
GWPC
Groundwater Protection Criteria or Criterion 

ID
Inadequate Data

LEA
Legally Enforceable Agreement

LEL
Lower Explosive Limit

MIOSHA
Michigan Occupational Safety and Health Administration
NAER

Notice of Approved Environmental Remediation

NIOSH
National Institute of Occupational Safety and Health

NLV
Not Likely to Volatilize

NoCA
Notice of Corrective Action

NREPA
Natural Resources and Environmental Protection Act, 1994 PA 451, as amended

OP. MEMO
Operational Memorandum

PEF

Particulate Emission Factor
PSIC
Particulate Soil Inhalation Criteria or Criterion 

PPP
Person Proposing the Plan

List of Abbreviations and Acronyms

QC/CP
Qualified Underground Storage Tank Consultant or Certified Underground Storage Tank Professional

RAP

Remedial Action Plan

RC

Restrictive Covenant 
RCRA

Resource Conservation and Recovery Act

RRD

Remediation and Redevelopment Division

S3TM
Sampling Strategies & Statistics Training Materials for Part 201 Cleanup Criteria
SDWS
State Drinking Water Standard

SIC
Soil Inhalation Criteria or Criterion
STEL
Short-term Exposure Limits

SVIIC
Soil Volatilization to Indoor Air Inhalation Criteria or Criterion
SWP
Soil-Water Partitioning

TDL
Target Detection Limits

TSD
Technical Support Document

UCL
Upper Confidence Limit

U.S. EPA
United States Environmental Protection Agency

VF
Volatilization Factor
VSIC
Volatile Soil Inhalation Criteria or Criterion
APPENDIX B
Important Terminology for Applying Criteria
Applicable Criteria/Criterion: A cleanup Criterion or Criteria for a Relevant Pathway. A Criterion is not an Applicable Criterion if the Exposure Pathway is not a Relevant Pathway at the Facility or if the Exposure it addresses is reliably restricted by a restrictive covenant or institutional control or other mechanism allowed for under Parts 201 or 213 and the administrative rules.

Area-Wide Contamination: Contamination that is part of a Facility, and that has migrated from the source onto or otherwise is present at multiple properties, which may include residential properties.

Background: The concentration or level of a Hazardous Substance which exists in the environment at or regionally proximate to the Facility that is not attributable to any release at or proximate to the Facility. 

Criteria/Criterion:  As used in this document, includes both cleanup criteria for Part 201 and risk-based screening level(s) for Part 213.

Exposure: Contact of an organism with a chemical

Exposure Pathway: The course a chemical takes from a source to an exposed organism or resource.  The components of an Exposure Pathway are the source, the Exposure Point, and an Exposure Route.  If the Exposure Point differs from the source, a transport medium is also included.
Exposure Point: A location (i.e. of a physical setting) of existing or potential contact between an organism and a chemical or physical agent. 

Exposure Route: The way in which a chemical or physical agent comes in contact with an organism (i.e., by ingestion, inhalation, or dermal contact).

Facility:  As used in this document, includes both “facility” as defined in Part 201 and “site” as defined in Part 213.

Facility-Specific: Values or conditions that are documented to exist at and be representative of those at the subject Facility.

Facility-Specific Generic Criteria: Alternative Generic Criteria developed by substituting Facility-Specific values for certain soil characteristics that are not expected to change, such as dry soil bulk density or fraction of organic carbon in soil, in the equations in the Part 7 rules for specific soil Criteria. 

Free Phase Liquid: A substance that is liquid in its natural state, that is not dissolved in water, and is at a concentration sufficient to allow it to flow and migrate in the environment separate from the influence of water. Free Phase Liquid includes Free Product as defined in Part 201 and Part 213.

Important Terminology for Applying Criteria
Free Product: A regulated substance in a liquid phase equal to or greater than 1/8 inch of measurable thickness, that is not dissolved in water, and that has been released into the environment.  Free Product is a Free Phase Liquid.
Generic Criteria/Criterion: The numerical cleanup Criteria calculated in accordance with Part 7 of the Part 201 Administrative Rules (R 299.5701 through R 299.5752) and displayed in RRD Operational Memorandum No. 1, Attachment 1.

Hazardous Substances: As used in this document, includes both “hazardous substances” as defined in Part 201 and “regulated substances” as defined in Part 213.

Relevant Pathway:  An Exposure Pathway that is reasonable and relevant because there is a potential for Exposure to a Hazardous Substance to occur to a human or non human receptor from a source or release.   The components of an Exposure Pathway are a source or release of a Hazardous Substance, an Exposure Point, an Exposure Route, and if the Exposure Point not the source or point of release, a transport medium.  The existence of a municipal water supply, Exposure control measure, Exposure barrier or other similar feature does not automatically make an Exposure Pathway irrelevant.

Response Action: Includes both “response activity” as defined by Part 201 and “corrective action” as defined by Part 213.

Screening Levels: Flammability and explosivity and acute inhalation toxicity Screening Levels for groundwater are provided in RRD Operational Memorandum No. 1, Attachment 1, Table 1, that are acceptable or safe concentrations but not enforceable cleanup Criteria.  Concentrations above those Screening Levels require an evaluation to determine the need for further Response Action.  Soil saturation concentration (Csat) Screening Levels are also provided in Tables 2 and 3 which become Criteria when risk-based values are higher than corresponding Csat values.

Site-Specific Criteria/Criterion: Criteria that are developed by substituting into the equations in the Part 7 rules Facility-Specific values for the default assumptions specified for various cleanup Criteria (R 299.5706a(9)).  Site-Specific Criteria are also developed for Exposure Pathways and scenarios for which generic methodology has not been developed such as recreational Exposure/land uses, sediments, and the surface water column.


[image: image1]
APPENDIX C

Discussion of Flow Chart of

Source Control Obligations
Requirements for source control depend on the statutory provision which is applicable to the situation.  The attached flow chart will assist you in evaluating how the source control provisions of Part 201 and Part 213 apply to a given Facility.  Additional explanation is provided below for some of the “decision boxes” on the flow chart.  With the exception of Box I, which applies to all remedial action plans and final assessment reports regardless of whether they are proposed by liable or non-liable persons, the other boxes relate to affirmative obligations of a liable person under Section 20114 and an owner or operator of a leaking underground storage tank system under 21307.  The affirmative obligations to take immediate action to control sources are in addition to the requirements to address source control as a part of remedial and corrective actions as required in Sections 20118(8) and 21311a(1).  In rare circumstances greater risks would be posed to public health, safety or welfare or the environment by pursuing immediate source control than by waiting to pursue source control as a part of other Response Actions.  Such circumstances should be acknowledged and professional judgment used on a case-by-case basis in pursuing compliance with the affirmative obligations of Sections 20114 and 21307; however this only addresses the immediacy of the action to be taken, not the requirement to pursue source control.  

Box A:  “Identify and mitigate fire, explosion and vapor hazards.” -- For Part 213 sites where a release from an underground storage tank system has been confirmed, Section 21307(2) requires that identification and mitigation of fire, explosion and other vapor hazards begin immediately and be performed expeditiously.  For Part 201 facilities, Section 20114(1)(e) and R 299.5526(4) require that an owner that has knowledge that a property is a Facility and is liable under Section 20126 immediately identify and eliminate any threat of fire or explosion, acute direct contact hazards, immediate threats to drinking water supplies and acutely toxic discharges to surface water. 

Box B:  “Is it a UST site or is there a Hazardous Substance in a container?” -- RRD interprets Section 20114(1)(c) -- “stop or prevent the release at the source” -- as applicable to Hazardous Substances in containers which are abandoned or from which releases have occurred.  For example, a leaking drum or tank may contain product which is being used as part of a Facility’s processes.  The drum or tank itself is not abandoned, but it is the source of a release which must be stopped or prevented at the source.  Section 20114(1)(c) is not generally applicable to leaching from contaminated soil, nor to individual drums or other buried containers in mixed waste landfills. For purposes of this analysis, “container” has the same meaning as in R 299.51001(c) of the Due Care Administrative Rules: “a barrel, drum, tank, vessel, surface impoundment, pipeline, or other receptacle regardless of size that contains a Hazardous Substance.”

Box C:  “Immediately stop or prevent the release at the source.” -- For situations which are subject to Sections 20114(1)(c) or 21307(2)(b), this requirement is a straight-forward performance standard.  

Box D:  “Is a Hazardous Substance present as Free Phase Liquid for Part 201 facilities or as Free Product for Part 213 sites?”—Determination of the nature and extent of a release should identify the presence of Free Phase Liquids (Part 201) or Free Product (Part 213).  Sections 21307 and 21308a require the identification of the presence of Free Product, defined as “a Hazardous Substance in a liquid phase equal to or greater than 1/8 inch of measurable thickness that is not dissolved in water and that has been released into the environment”, a subset of Free Phase Liquids.   Hazardous Substances in a liquid phase can include Hazardous Substances in the vadose zone.  Concentrations of a Hazardous Substance 

above Csat or water solubility values is an indication that Free Phase Liquid may be present. 

Box E:  “Immediately initiate removal of Free Phase Liquid Hazardous Substance as required by Part 201 or Free Product as required by Part 213.” -- Section 20114(1)(f), Section 21307(2)(c) and R 299.5526(4)(c) require immediate initiation of removal of Free Phase Liquids.  Note that while the provision in Section 21307 uses the term Free Product, the provisions in Section 20114(1)(f) and R 299.5526(4)(c) refer to Free Phase Liquid, which does not limit removal to amounts greater than 1/8” thickness.  An important consideration in applying Section 20114(1)(f) and R299.5526(4)(c) to a given situation is whether the liquid is reasonably recoverable by a practical means (e.g., pumping, French drains, other gravity-fed collection systems, or soil vapor extraction). Depending on soil type, the viscosity, thickness and distribution of the Hazardous Substance, and other factors, it may not be possible to completely recover all free-phase liquids.  However, if such substances are not addressed in interim source control actions, they must be considered in the source control evaluation required by Section 20118(8) or Section 21311a(1).  

It is important to note that the operative words in Section 20114(1)(f) are “immediately initiate”.  R 299.5526(4)(c) requires that reasonable and effective continuing efforts to remove reasonably recoverable Free Phase Liquid must be performed as an interim response.  The purpose of Section 20114(1)(f) and the Section 20114(1)(g) and R 299.5526(4)(c) requirements for continuing Free Phase Liquid removal is to provide for removal and control of concentrated released materials to minimize their impact on the environment.

Section 21307(2)(c) requires the removal of Free Product in a manner that will minimize the spread of contamination and specifies that a minimum objective of Free Product removal must be abatement of Free Product migration.  Section 21307(2) also requires that such action be performed expeditiously.

Box F.  Is this a Part 213 site with either:  1. visibly contaminated soils above the water table likely to spread and increase the cost of corrective action or cause a fire hazard; or 2. other immediate threats to public health, safety, or welfare, or the environment? – The answer to this question will determine whether other initial Response Action will be needed.  Section 21307(2)(d) requires that initial Response Action be taken to excavate and contain, treat or dispose of soils above the water table that are visibly contaminated with a regulated substance (e.g.,  discolored, oily, presence of a sheen) if the contamination is likely to spread and increase the cost of corrective action or to cause a fire hazard.  Section 21307(2)(e) requires that initial Response Action be taken as necessary to abate any other immediate threat to public health, safety, or welfare, or the environment.

Box G:  Is this a Part 201 facility where the original or any subsequent release occurred after June 5, 1995? --  Section 20114(1)(d) imposes additional requirements for source control on releases which occurred after the effective date of the 1995 amendments to Part 201 when certain conditions are satisfied.  In evaluating the date of release to determine whether this provision is applicable, a sequence of events may need to be considered.  For example, a drum may have been abandoned in 1994.  That abandonment is a release which is not subject to Section 20114(1)(d).  If that same drum deteriorates and the contents begin to leak after June 5, 1995, the release of the contents from the drum is subject to the requirement to “remove or contain,” if there is action that is technically practical, cost-effective, and provides environmental benefit.

Box H:  “Is source control to reduce contamination technically practical and cost-effective and does it provide environmental benefit?  Are actions to prevent groundwater contamination needed?” – Under Section 20114(1)(d) for post-June 5, 1995 releases, liable persons are required to undertake source control interim action or removal action at Part 201 facilities that are technically practical, cost effective, and provide protection to the environment.  Examples of actions which are almost always technical practical, cost effective and provide protection to the environment are:  (1) removal of Hazardous Substances in abandoned containers; (2) emptying of Hazardous Substances from containers which are too large to be removed; and (3) removal of  Hazardous Substances released into surface soil, other soil that is readily accessible, secondary containment, paved areas or similar locations.  Contaminated soil at greater depth may also be subject to the requirement for source control interim action (Section 20114(1)(d)), depending on the circumstances.  If groundwater is not yet affected, but is threatened, action to address contaminated soil or other concentrated source materials at depth may be necessary to comply with this provision, particularly if it is possible to prevent contamination of groundwater in an aquifer.

Box I:  “Evaluate source control needs and effectiveness in a RAP or FAR (Sections 20118(8) and 21311a(1))” -- In addition to the specific requirements for some immediate source control measures that are set forth in Sections 20114(1) and 21307, Sections 20118(8) and 21311a(1) require evaluation of source control as part of all RAPs and CAPs.  Section 20118(8) requires that “a remedial action plan approved by the department shall include an analysis of source control measures already implemented or proposed, or both”.  Note that this must be part of all RAPs submitted for department approval, regardless of whether the proposing party is liable.  Section 21311a(1) requires that final assessment reports include a feasibility analysis that evaluates alternatives (such as source control) that permanently and significantly reduce the volume, toxicity and mobility of the regulated substances and the effectiveness and feasibility (including reliability) of each corrective action alternative in meeting cleanup Criteria.  The RRD expects that such evaluations will include:

· A description of the source, nature and extent of contamination, including the identification of Free Phase Liquids.

· With regard to soils that have concentrations greater than Csat values:  an evaluation of whether additional Response Action is required to control free-phase liquids or to protect against hazards associated with free-phase liquids that are not accounted for in development of the Generic Criteria (R 299.5706a(2)(a), R 299.5728).

· A description of implemented and potential source control options and their construction and operation and maintenance costs, as well as other alternatives that were evaluated and their associated costs.

· A description of the benefits to the environment associated with each remedial or corrective action alternative evaluated.

· An estimate of the cost associated with any Response Action  necessary to mitigate impact on the environment which results from failure to perform source control measures.  For example, the cost of operating a groundwater treatment system for a longer period of time than would otherwise be required if source control were implemented.

· An analysis of how the feasibility, reliability and effectiveness of the Response Action  are influenced by source control options.

· A description of proposed resource use restrictions for each alternative evaluated and an evaluation of their reliability and protectiveness in preventing unacceptable Exposure to any Hazardous Substances in the source area.  The evaluation of any alternative that relies on use restrictions in an area where source control could be implemented but is not proposed should address whether reliability and protectiveness would be improved if source control measures were implemented for that area as part of the Response Action.
· A discussion of how the Financial Assurance Mechanism would be affected by implementation of source control measures as compared to other options.
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Flow Chart of Source Control Obligations
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� R 299.5532 provides for approval of remedial actions relying on categories provided in 20120a(1)(b) to (e).  �HYPERLINK "http://www.deq.state.mi.us/documents/deq-rrd-part201-rules-Parts5-6.pdf"��R 299.5524(2)� requires that NAERs associated with such cleanups that are not subject to department review and approval on a facility basis are required to be consistent with the DEQ model NER_SI.doc


� Notice of Aesthetic Impact may be used in lieu of RC where the only exceedances are of aesthetic based criteria. 


� Except for any of these requirements that the PPP has demonstrated and the DEQ has concurred are not necessary to protect public health, safety and welfare and the environment or to assure the effectiveness and integrity of the remedial action.
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