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SECTION  I.   REMEDIATION STANDARDS

A. Background Standard

1. Introduction

This chapter presents procedures to be used in assessing site contamination and demonstrating attainment of the background standard. Use of this guidance and data submission formats should simplify reporting on the site and reduce delays in obtaining final report approval by the Department. This chapter is designed to help those involved understand and meet the requirement of the background standard under Act 2 and the regulations in Chapter 250. Environmental Cleanup Program staff in the Regional Offices are a valuable resource and will assist in answering questions on the background standard. 

Background is the concentration of a regulated substance that is present at a site, but is not related to the release of regulated substances at the property. Attainment of the background standard for a regulated substance may be demonstrated by an analysis of environmental media within and around the site (Act 2 Section 302). Establishing the background concentration is discussed in Subsection II.A.4 of this manual. In addition to Act 2, Section 302, Subchapter B under Chapter 250 of the regulations discusses the background standard requirements. 

The background standard is not a health-based standard.  Final background standard remediations may have concentrations that exceed the Statewide health standard.  The background standard may allow a higher than health based level of cleanup, since the standard is based upon the concentration of regulated substances moving onto the property from an adjacent property or constituents that are naturally occurring. Background quality is the concentration of substances that are present on the site and which are unrelated to the release of regulated substances on the site.
In order to demonstrate compliance with the background standard, persons should demonstrate that onsite media do not exceed the background standard for a regulated substance(s) by statistically developing representative contaminant concentrations through onsite and background reference samples of the environmental media.  Onsite media may include groundwater, soil and sediment.   Subchapter G Chapter 250 of the regulations establishes statistical tests (methods) recognized by the Department for the demonstration of attainment. Background statistical attainment requirements are in Section 250.707(a)(1)of the regulations for background soils and Section 250.707(a)(2)or(3) of the regulations for background groundwater. Demonstration of attainment for background is discussed in Subsection II.A.5.f of this manual.

In reporting the completion of a remediation to the Department, a final report is required which contains a detailed description of the process taken to reach the background standard and the reasoning for choosing media for testing, such as soil and groundwater. Section 250.204 in the regulations discusses the requirements for a final report. Also below in Section II.A.5 of this manual is a discussion on the final report requirements for the background standard. Summaries of sampling methodology and analytical results showing attainment should be included with the report [Act 2, Section 302(b)(2)].

Institutional controls such as fencing and future land use restrictions on a site may not be used to attain the background standard. Institutional controls may be used to maintain the background standard after remediation occurs, however [Act 2, Section 302(b)(4)].

If the initial remediation chosen by the person fails to attain the background standard, that person may choose instead to meet the Statewide health or site-specific standards [Act 2, Section 302(c)]. Sites attaining and demonstrating compliance with the background standard are not required to meet the deed acknowledgment requirements of the SWMA or the HSCA [Act 2, Section 302(d)]. An existing acknowledgment contained in a deed prior to demonstrating compliance with the background standard may be removed.

2. Process Checklist for the Background Standard 
· Review the historic and current use of the property including the on-property use of regulated substances. 

· Begin the site investigation/characterization and gathering information about the area on and around the property. 

· As an option, begin using the completeness list  to help verify that all requirements have been met. The completeness list is found on the Land Recycling web page under “Forms & Lists.”
· Determine if property/site is affected by regulated substances not from the property.

· For the groundwater background concentration, establish if it is naturally occurring/areawide or from an upgradient source. See Section 250.707 of the regulations.

· For the soils background concentration, establish if it is a naturally occurring or areawide problem.

· If using the naturally occurring/areawide background distinction - Request in writing and receive back in writing the Department's approval that the site is indeed in an area of wide spread contamination for the regulated substance on your property/site before submitting the Notice of Intent to Remediate. See Section 250.707(a)(3)(I) of the regulations.

· Continue with the site characterization and required activities needed to complete the final report. See Section 250.204 of the regulations.

· Submit a Notice of Intent to Remediate for the background standard. Also notice the municipality, publish a notice in a local newspaper, and obtain proof of publication for inclusion with the final report to the Department. [Act 2 Section 302(e)(1)]. Procedures for submittal of notifications are contained in Section I.D.9 of this manual. Sample forms are provided on the Land Recycling web page under “Forms and Lists”.

· Remediate the site to the background standard.

· Demonstrate attainment of the background standard [Act 2, Section 302(b)].

· Calculate mass of contaminants remediated using the procedure in Section IV.C of this manual.

· Complete the final report summary.

· Prepare and submit the final report, along with the optional completeness list (if used) to DEP Regional Office. See Act 2 Section 302(b)(2), Section 250.204 of the regulations, and Section II.A.5 of this manual.

· If the final report is approved, the liability protection set forth in Act 2, Chapter 5 automatically applies. 

· If engineering controls were used and postremediation care is required to maintain the standard, continue with the postremediation care program detailed in the final report.  Postremediation care would not normally be used for the background standard.

· When engineering controls are no longer needed to maintain the background standard, document this to the Department and receive approval to terminate the postremediation care program.

3. Point of Compliance (POC) for the Background Standard 
For the background standard the point of compliance (POC) for groundwater is throughout the area of contamination (plume) both from the offsite release on the property and any onsite release on the property.  The POC includes areas to which the contamination has migrated off the property above the background standard as determined by the site characterization (See Figures II-1 and II-2). This differs from the groundwater POC for the Statewide health and site-specific standards. (See Section 250.203(a) of the regulations). 

For a property located within areawide contamination the minimum required point of compliance is the extent of plume contamination on and off the property if the plume from an on-property release migrated off the property, as shown in Figure II-3. A remediator may choose to use a larger point of compliance by including all areas on the property which have been affected by a release not on the property. For example, in the case just described, the remediator could choose to use the entire area shown as being affected by the release not on his property as the point of compliance. In such a case, the remediator would receive liability protection for the entire area affected by the upgradient release.

Figure II-1

Point of Compliance for the Background Standard

Compliance with background from upgradient release with no on-property release
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Figure II-2

Point of Compliance for the Background Standard

Off-property migration with an upgradient groundwater source area release


          
              Property  boundary                         






  
Upgradient plume nondetect limit








Source area of
upgradient release


Source of on-property release







Upper tolerance limit of





plume from release on property














Direction of groundwater movement

























Vertical lines area of property and plume





on and off property = minimum point of compliance
 



[image: image1.wmf]Areawide contamination with release above the area

wide background 

concentration on

site that extends off property.  The 

entire 

plume 

from 

the on

-

 

property

 

release

 

must attain the concentration of the areawide 

contamination

 

 

Extent of  area

wide contamination

 

 

             

Plume 

f

r

om the 

on

-

property

 

release

 

= point of compliance

 

 

 

 

Property 

 

 

 

Boundary

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source of on

-

property 

release

 

 

 

 

 

Direction of Groundwater movement

 

 

 

 

 

Areawide contamination with rel

ease that stays on the property. The 

entire plume must attain the standard.

 

 

Extent of  areawide contamination

 

 

Area of release within

 

the property = minimum point of 

compliance

; may be expanded

 

 

 

 

 

 

 

 

Property Boundary

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The point of compliance for the background standard in soil is throughout the area of the soil that has been contaminated (See Section 250.203(b) of the regulations). 

For surface water, point source discharges shall be measured at the point of discharge in accordance with limits in the National Pollutant Discharge Elimination System (NPDES) permit (See Section 250.203(c) of the regulations). Under the background standard, for spring or diffuse groundwater flow to surface waters, the attainment of the background standard for groundwater, which is the source of the diffuse groundwater flow, satisfies Act 2.

4. Establishing Background Concentration(s) 
Background concentrations are determined using analysis of samples of regulated substances present at the property under investigation but not related to any release at the property. If all areas on the property are affected by a release at the property, then background samples will be taken in an area free of contamination from any release at the site including representative off-property areas. Persons may not obtain Chapter 5 relief by using a contaminated area as a background reference area when they are responsible for the contamination.

Background soil sampling locations must be representative of background conditions for the site, including soil type; physical, chemical, or biological characteristics; and depth below ground surface. Randomization of sampling at background and onsite locations must be comparable (See Section 250.204(f)(7) of the regulations). 

Any wells that are used to establish groundwater concentration(s) must be hydrogeologically upgradient or otherwise justified from the groundwater onsite that is affected by any release at the property and that characterizes the flow onto the site. Upgradient wells may not be appropriate to detect movement of a dense nonaqueous phase liquid (DNAPL) since geologic structure rather than hydrogeologic gradient may influence DNAPL movement.

Background concentrations determination will be by a statistically valid method that is consistent with the methods used to demonstrate attainment. Statistical methods are included in Section 250.707 of the regulations and in Section II.A.5.f.i of this manual.

For non-naturally occurring regulated substances (primarily organic compounds) the affected area shall be shown to be related to sources other than the release of regulated substance on the site. This may include transport of regulated substances onto the property in the gaseous, liquid or solid phases and associated mixing with or partitioning to onsite gaseous- liquid- or solid-phase media. For background conditions which are related to ongoing flux onto the site (e.g., regulated substances dissolved in groundwater flowing onto the site or soil vapor transport onto the site), the background concentrations shall be determined by monitoring the concentrations of regulated substances associated with this flux where it enters the property. For background conditions which are not related to a continuing source of chemical flux onto the property (e.g., historical accumulation of airborne contaminants including particulate and associated deposition in surficial soils), the determination of background concentrations shall include the identification of the source(s), if possible, and a demonstration that the areal distribution of the background conditions extends beyond the limits of the property. 

These same determinations should be made for naturally occurring regulated substances. However, an additional determination should be made as to the naturally occurring concentrations of these regulated substances independent of impacts from the release(s) or other background sources. Therefore, for naturally occurring regulated substances, the background standard would include the naturally occurring concentration plus contributions from sources not on the property. 

Breakdown products of a regulated substance from offsite which form on the site undergoing remediation (for example, PCE contamination which breaks down to TCE, then to vinyl chloride) can be included in the assessment of attainment of the background standard. The Department is willing to consider breakdown products of substances released upgradient of the property. The remediator should submit historical information and fate and transport analyses to demonstrate that the substances onsite are a result of chemical breakdown and not a result of a release on the property.

The establishment of the groundwater background concentrations for a site using sampling and analysis allows for two different background conditions, as described in Section 250.707(a) of the regulations:

· Background from a known upgradient release of regulated substance.

· Background from naturally occurring or areawide contamination.

The Department provides different procedures to establish the background groundwater concentration depending on which background condition is present upgradient and adjacent to the property. The method used when establishing background and determining attainment of the background standard for a site must be the same.

a) Background from a Known Upgradient Release of a Regulated Substance 
This groundwater distinction occurs when an adjacent or nearby property has had a release of the same regulated substance that flows onto the property under consideration for an Act 2 remediation. One option for determining background conditions is through the use of monitoring wells sampled during the site characterization to establish the well with the highest concentration of the groundwater migrating onto the site. Another option is to compare the statistical distribution of the background area with the impacted area onsite. Section 250.707(a)(2) in the regulations, Section II.A.5.f of this manual, and also the statistical requirements in Section IV.B of this manual discuss the handling of the statistical requirements for groundwater attainment in the background standard. 

A remediator who believes that a site meets the conditions for reducing the number of groundwater sampling events found in Section 250.707(a)(2)(x) of the regulations and has eight or more samples may request that the Department accept fewer than the eight quarters of samples. .  The request may be sent along with supporting information to the Regional Environmental Cleanup Program Manager. If the Department is not satisfied that these conditions are met, the remediator can continue to monitor for the remainder of the eight quarters. 

The time frame for taking the background samples when remediation is not undertaken may start before the site characterization is completed. This will allow a remediator who has existing data to establish background without the need to monitor for an additional four or eight quarters as long as all the consecutive quarterly data total four or eight quarters, as applicable to that background condition. 

If remediation action is undertaken, the attainment sampling is done after remediation is completed.

b) Background from Naturally Occurring or Areawide Contamination.

Some areas of the Commonwealth have naturally occurring or widespread contamination. The Department needs to agree in writing that a site is in an area of widespread contamination. This decision will be based on evidence presented to the Department in writing by the remediator seeking the determination. When the Department agrees, through written acknowledgment to the remediator that the property under investigation is within a location of areawide contamination, the following approach for establishing background is allowed. 

i) Groundwater
When the background groundwater condition is due to naturally occurring or areawide contamination, a minimum of twelve samples should be taken offsite and twelve samples taken onsite. The number of wells sampled onsite and offsite must be the same in each round of sampling. For example, if three wells are sampled offsite, three wells must be sampled onsite. In this example each of the wells must be sampled four times at a minimum. The samples must be independent of one another. The onsite and offsite samples must be taken at the same time. The time frame for establishing this condition is not predetermined, as it is in the upgradient release. By increasing the number of wells onsite and offsite, the number of sampling events necessary to meet the minimum of twelve samples can be reduced (two wells will require six sampling events, six wells will require two sampling events). The offsite wells must be located upgradient of the site. The number and horizontal and vertical location of the wells onsite must be adequate to characterize any release of regulated substance at each site. All sampling data must be reported to the Department. 

ii) Soil

Soils exhibiting the presence of naturally occurring regulated substances or soils where a large area was affected by a release of regulated substances off-property do not typically move from one location to another in comparison with the movement of groundwater. Natural movement of soil in Pennsylvania normally involves surface water transporting sediment, landslides or airborne transport of soil or contaminants. 
For establishing background in soils, a minimum of ten samples  must be taken both from onsite and from offsite locations All sampling results must be reported to the Department..
iii) Historic fill
Some sites may be located in an area where there has been widespread use of fill (Figure II-4). This fill may contain regulated substances. If a spill or discharge of a regulated substance occurs on a site that received fill long ago (historic fill), the remediator can limit his remediation to the discharge that he has recently caused. In this case, the remediator would obtain relief from liability only for cleaning up what he has recently spilled. This includes contamination resulting from the onsite release to the soil and groundwater. Remediators who wish to limit their cleanup to the levels that were already present in the fill should provide information to the Department indicating that the fill was historical (placed prior to 1980), not placed at their direction, widespread, and involved more than the subject property.

Figure II-4

Background Standard Areawide Fill








An example of contamination that may have occurred through airborne transport comes from the time when leaded gasoline was commonly used in automobiles. The surface and near surface soils of properties along highways have been found to have elevated levels of lead. Samples taken from a number of properties near and along the highways would be required to compare the on and off site conditions.

5. Final Report Requirements for the Background Standard 
For a site remediated under the background standard, the remediator shall submit a final report to the Department which documents attainment of the selected standard. Section 250.204 of the regulations discusses final report requirements. 

A complete final report is prepared in accordance with scientifically recognized principles, standards and procedures. The report will present a thorough understanding of the site conditions. It will provide a detailed discussion on the areas of concern and a conceptual site model based on the results of the site characterization. Support for interpretations and conclusions will be based on data collected during all of the investigations at the site. The level of detail in the investigation and methods selected need to be sufficient to define the rate, extent and movement of the contaminants to assure continued attainment of the remediation standard. In accordance with Section 250.204(a) of the regulations, all interpretations of geologic and hydrogeologic data shall be prepared by a professional geologist licensed in Pennsylvania.

Two copies of the final report should be submitted for the Department’s review. The final report must include the information below, and it is preferred to be organized according to the outline in Table II-1. The following paragraphs describe the information to be included in the final report:

a) Summary

The Final Report Summary form is to be filled in and submitted to the Department with the final report. 

b) Site Description

Provide a description of the site in sufficient detail to give the reviewer an overall idea of the site and its location, and the types of operations that are currently and/or were formerly conducted on the site. As appropriate to the site, the description should include location, physical description of the property, ownership history, site use history, and regulatory action history (past cleanups).

c) Site Characterization

The site characterization provides important information documenting the current conditions at the site, and shall be based on Section 250.204 of the regulations. The two principal objectives of an investigation under the background standard are to determine what constitutes background for each of the regulated substances associated with the release, and to characterize the nature, extent, direction, volume and composition of regulated substances that have been released. Considerations for establishing the background concentrations are found in the previous section. Section 250.204 of the regulations has reporting requirements for the background standard. 

For sites where there are multiple distinct areas of contamination, the site characterization process should be applied to each area individually.

Along with a narrative, the results from the site characterization and all sampling and analysis work should be provided on map(s) illustrating, to the extent possible, the interrelationship of the following:

All physical site characteristics.

· All groundwater, soil, sediment and other sample locations, including sample depth and contaminant concentration.

· The surveyed locations for all assessment structures (monitoring wells, soil borings, test pits, etc.). All elevations should be reported in reference to mean sea level (msl), where practical.

· Appropriate number of stratigraphic cross sections that adequately depict site stratigraphy, well locations, well depths, groundwater flow directions, equipotential lines, flow lines, hydraulic conductivity intervals and values, sampling intervals and concentrations. All elevations should be reported in reference to msl, where practical.

· Variation in potentiometric surfaces(s), potentiometric surface map(s), hydraulic gradients, and groundwater flow directions.

· All identified sources of releases.

· The extent and concentrations of contaminant plumes in all media. The horizontal and vertical extent of contaminant plumes including the relative density and thickness of any separate phase liquids (SPL) present.

· Top of bedrock contour (if encountered).

A conceptual site model should be developed and refined as information is gathered during the site characterization. The conceptual site model provides a description of the site and extent of contamination. Some of the information and data used to develop the site model would include: 

· The type, estimated volume, composition, and nature of the released materials, chemicals or chemical compounds (Include all calculations and assumptions.)

· Source(s) and extent of release(s).

· Background concentrations for constituents of concern. 

· The horizontal and vertical extent of contamination.

· Affected aquifer(s) or water bearing formation(s)/member(s), hydrostratigraphic units. 


· All existing and potential migration pathways. 
· The estimated volume of contaminated soil and water (include all calculations and any assumptions.)

For soils, include information on samples and measurements used to characterize the horizontal and vertical extent of contamination, and direction and rate of contaminant movement based on factors in the soil and the contaminant which affect migration. Soil and boring descriptions should be included as an attachment. 

For groundwater, include information on samples and measurements used to characterize the horizontal and vertical extent of contamination, and direction and velocity of contaminant movement based on factors of the groundwater and the contaminant(s) which affect migration. Geologic boring descriptions and as-built drawings of wells should be included as an attachment. Text, tables, graphics, figures, maps and cross sections, as appropriate, can be utilized to describe the nature, location, and composition of the regulated substances at the site. Providing the data in an appropriate format will expedite the review of the report.

Table II-1

Suggested Outline for a Final Report under the Background Standard

I. Final Report Summary

The final report summary should be a copy of the electronic form submitted to the Department. 

II. Site Description

Provide a description of the site in sufficient detail to give an overall view of the site (Section II.A.5.b)

III. Site Characterization

Document current conditions at the site (Section 250.204 of the regulations and Section II.A.5.c)

IV. Background Standard

How the background standard was established (Section II.A.5.d)

V. Remediation

Description of the remedial methodologies used to attain the selected standard (Section II.A.5.e)

VI. Attainment

A.  Soil background standard

B.  Groundwater background standard

Both section A and B describe the statistical methods used to establish background and to demonstrate attainment of the standard (Section II.A.5.f)

VII. Fate and Transport Analysis

Description of fate and transport analyses used and results and conclusions. (Section II.A.5.g)

VIII. Postremediation Care Plan

This section is included only if necessary. It describes the engineering and institutional controls necessary to maintain the standard. (Section II.A.5.h)

IX. References

(Section II.A.5.i)

X. Attachments

(Section II.A.5.j)

XI. Signatures

(Section II.A.5.k)

·  


d) Background Standard

· How was the background concentration established.

· Type of background condition: upgradient release, or areawide contamination.

· Identify on a map the location of background soil samples and background groundwater wells.

· Document that point of compliance attainment for groundwater is throughout the plume.

· Attainment for each medium is to be determined by the same method as the method used to establish background levels.

· Summary of sampling methodology and analytical results relating to determination of background.
· The background standard is available at sites where separate phase liquid (SPL) is migrating onto the property from an off-site source. Responsible parties will be required to demonstrate through the use of monitoring and fate and transport analysis that they have removed an amount of SPL equivalent to the mass contributed by the release from their site.
e) Remediation

Provide a description of the remedial methodologies used to attain the selected standard. Examples of the types of information typically included in this section include:

· Identification of areas remediated based on results of site characterization.

· Descriptions of treatment, removal, or decontamination procedures performed in remediation. Description of removal, what was removed, and amount removed. Results of any treatability, bench scale, or pilot scale studies, or other data collected to support the remedial action(s).

· Description of the methodology and analytical results used to direct the remediation and determine the cessation of remediation. This description should document how the remediator determined that remediation was performed to address all areas that exceed the standard.

· Description of treatment technologies.

· Documentation of handling of remediation wastes in accordance with applicable regulations.

· Specific characteristics of the site that affected the implementation or effectiveness of the remedial action including such characteristics as topography, geology, depth of bedrock, potentiometric surfaces, and the existence of utilities.

· All other site information relevant to the conceptual design, construction, or operation of the remedial action.

In addition to the above, this section should also include the calculation of the mass of contaminants addressed during the remediation of  soil and/or groundwater, using the methodology in Section IV.C.

f) Attainment

Appropriate statistical methods, discussed in Section IV.B, will confirm the attainment of cleanup under the background standard. Not all the statistical tests discussed in the manual are appropriate for the background standard attainment tests. Section 250.707(a) of the regulations describes statistical tests for the background standard. The following information shall be documented in a final report when a statistical method is applied except the highest measurement comparison test described in Section 250.707(a)(1)(i) of the regulations:

· Description of the statistical method, and the underlying assumptions of the method.

· A clear statement of the applicable decision rule in the form of a statistical hypothesis for each spatial unit and temporal boundary including the applicable statistical parameter of interest and the specific cleanup standard.

· Documentation showing that the sample data set meets the underlying assumptions of the method and explaining why the method is appropriate to apply to the data.

· Specification of false positive and false negative rates. 

· Documentation of input and output data for the statistical test, presented in table and figures, or both, as appropriate; and identify, by  medium, contamination levels remaining onsite.

· An interpretation and conclusion of the statistical test.

In demonstrating attainment of the background standard, concentrations of regulated substances are not required to be less than the limit related to the Practical Quantitation Limit (PQL) for that substance as provided for in Section 250.701(c) and as listed in Section IV.F of this manual. 

i) Soil background standards

The determination of attainment of soil background standards will be based on a comparison of the distributions of the background concentrations of a regulated substance with the concentrations in an impacted area. Act 2 regulations allow a person to use highest measurement comparison, combination of Wilcoxon Rank Sum test and Quantile test, or other appropriate methods to demonstrate attainment of background standards. No matter which method is used, Act 2 regulations require that the minimum number of soil samples to be collected is ten from the background reference area and ten from each cleanup unit. This requirement of ten samples is to ensure that any selected statistical test has sufficient power to detect contamination. The regulations do not specify the false negative rate because it is more appropriate to determine the false negative rate on a site-by-site basis. For the background standard, the false negative rate is the probability of mistakenly concluding that the site is clean when it is contaminated. It is the probability of making a Type II error.

ii) Groundwater background standards

There are two general categories of background conditions for groundwater. The first is naturally occurring background or areawide contamination, neither of which is expected to exhibit seasonal patterns or trends. The second is background associated with a release of regulated substances at a location upgradient from the site that may be subject to such patterns and trends.

For naturally occurring background or areawide contamination, it is recommended that a minimum of twelve samples be collected from any combination of upgradient monitoring wells, provided that all data collected are used in determination of background concentrations. This same number of samples must then be collected from monitoring wells impacted by a release on the site during the same sampling event. In both cases, this sampling may be accelerated such that all samples are collected as quickly as possible so long as the frequency does not result in serial correlation in the data. The resulting values may be compared using nonparametric or parametric methods to compare the two populations, such as using the combination of the Mann- Wilcoxon Rank Sum test and the Quantile test. When comparing with the background results, the sampling results in the plume onsite should not exceed the sum of the arithmetic average and three times standard deviation calculated for the background reference area [Section 250.707(a)(3)(vii)].

For background associated with a release of regulated substances at a location upgradient from a property, the background groundwater concentrations will be determined at the hydrogeologically upgradient property line of the property, or a point hydrogeologically upgradient from the upgradient property line that is unaffected by the release.

For background associated with an upgradient release of regulated substances, Section 250.707(a)(2) of the regulations allows the use of the nonparametric tolerance limit procedure. The nonparametric tolerance limit procedure requires at least eight samples from each well over eight quarters to have sufficient power to detect contamination. Once the nonparametric upper tolerance limit is established for upgradient data, data from downgradient compliance wells can be compared to the limit. A resampling strategy can be used when an analyte exceeds the nonparametric upper tolerance limit. The well is retested for the analyte of concern and the value is compared to the nonparametric upper prediction limit. These two-phase testing strategies can be very effective tools for controlling the facility-wide false positive rate while maintaining a high power of detecting contamination. See Sections 5.2.2 and 5.2.3 of the EPA Addendum (USEPA, 1992a) which describes the procedures to use along with recommended coverage and confidence levels.

g) Fate and Transport Analysis 

The Fate and Transport Section (Section IV.A) of this manual provides a discussion on fate and transport analysis. The amount of detail in the fate and transport analysis will vary from a simple narrative description to a very extensive detailed model with quantitative modeling as appropriate to the circumstances of the site. Whenever a model is used, the Department must be provided with the assumptions, data, and information on the model necessary for Department staff to evaluate and run the model. Any parameters used in the analysis or models should use data from the site obtained during the site characterization. 

Fate and transport analysis generally is not required to demonstrate attainment of the background standard, except under certain circumstances.  The following are examples of situations where a fate and transport model/analysis may be used to justify a special condition when attaining the background standard:

· When shortening the number of groundwater samples for establishing an upgradient release in the background determination, Section 250.707(a)(2)(x) of the regulations, it is required that fate and transport be fully evaluated. 

· When contamination remains in the unsaturated soil, fate and transport must demonstrate that the contamination in the soils will not impact the groundwater and raise the level of regulated substances above the groundwater standard. This would be both when the soils and groundwater attain the background standard and when using a combination of standards; for example background standard in the groundwater and Statewide health in the soils. 

· When the contamination on the site is the result of chemical transformations (e.g., parent to daughter), fate and transport must demonstrate that the concentrations of regulated substances onsite were the result of releases not on the site.

While the previous examples will require detailed evaluation, when the source and any regulated substance that could have migrated from the source are removed before contamination reached the groundwater, the fate and transport analysis could be very short and non-quantitative. 

When the background standard is attained in all media, the fate and transport analysis would confirm that no cross-media contamination will cause contamination in one medium to raise the contamination in another medium above the standard. 

If the standard will be exceeded in the future, a postremediation care plan is required.

h) Postremediation Care Plan (if applicable) 
If engineering or institutional controls are needed to maintain the standard, a postremediation care plan must be documented in the final report in accordance with Section 250.204(g) of the regulations. The plan should include reporting of any instances of nonattainment; reporting of any measure to correct nonattainment conditions; periodic reporting of monitoring; sampling and analysis as required by the Department; maintenance of records at the property where the remediation is being conducted for monitoring, sampling and analysis; and a schedule for operation and maintenance of the controls and submission of any proposed changes. The Department may ask for documentation of financial ability to implement the remedy and to maintain the postremediation care controls. When the standard can be maintained without the controls operating and documentation is provided, the Department will approve termination of the postremediation care program.

i) References

Any references mentioned in the final report.

j) Attachments 

Laboratory sheets and historical sampling data results

All raw data and summary of data

Quality Assurance and Quality Control Plan 

Physical/chemical properties or toxicological/exposure factors of chemical compounds of concern. Include, as appropriate, water solubility, vapor pressure, Henry’s Law constant, compound density, octanol/water partition coefficient (Kow), organic carbon partition coefficient (Koc), and soil/water partitioning coefficient (Kd) as needed for determining performance of remedial equipment and/or fate and transport modeling for site-specific risk assessment

Calculations and formulas

Methods of data analysis

Health and Safety Plan

Sampling and Analysis Plan

All water level/liquid level measurements, including SPL measurements.

Maps and cross sections used which present information on site characterization and attainment

As-built well construction details, boring logs, cross sections, stratigraphic logs, including soil/rock characteristics and field instrument readings, and as-built drawings

Proofs required such as municipal and newspaper notices, proof of publication and Department acknowledgment of natural or areawide contamination.

Before and after remediation photographs

k) Signatures

The name, address, and signature of all those who participated in the remediation who are seeking relief from liability.
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Filled area which extends over large area (with Department approval may be used as background reference area)


Area of soil contamination from release on property = point of compliance








SECTION II - REMEDIATION STANDARDS 



B. Background Standard 
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Areawide contamination with release above the areawide background concentration onsite that extends off property.  The entire plume from the on- property release must attain the concentration of the areawide contamination
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             Plume from the on-property release = point of compliance
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Source of on-property release







Direction of Groundwater movement




Areawide contamination with release that stays on the property. The entire plume must attain the standard.


Extent of  areawide contamination



Area of release within the property = minimum point of compliance; may be expanded







Property Boundary














Source of on-property release












Direction of groundwater movement



