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Illinois
Bureau of Land

Environmental
1021 North Grand Avenue East

Protection Agency
Box 19276

Springfield, IL   62794-9276
LAND TREATMENT OF PETROLEUM-CONTAMINATED SOILS

This is intended to provide guidance in preparing permit applications for the continuous landfarming/ treatment of petroleum-contaminated soil (non-hazardous only).

APPLICATION

The application must include the following forms:

- LPC-PA1   (General)

- LPC-PA3   (Development of Treatment/Storage Facility)

- LPC-PA4   (Operating Permit)

- LPC-PA16 (Notification Letters)

The application must include the following information:

1.
A topographic map (or maps) of the area which contains the site or facility drawn to a scale of one inch equal to no more than 200 feet, containing 5-foot contour intervals where the relief exceeds 20 feet, and 2-foot contour intervals where the relief is 20 feet or less, and the reference to a United States Geological Survey datum.

Unless indicated on the topographic map, a separate map containing the proposed site boundaries and locations of all potable private and public wells located within a 200 ft. radius, respectively, from the facility boundaries must be included in the application.  Corresponding water well records must be obtained from the Illinois State Water Survey or from private sources and accompany the application as well.

2.
A separate map or plan sheet, using the same scale as the topographic map, showing the outline of (including all essential dimensions and legal boundaries) loading and unloading areas, access roads, and Lysimeter locations.

A literature search must be conducted to examine the local and regional geology of the area containing the proposed site; your findings, including references, should be presented in the permit application.

Soil maps from the U.S. Department of Agriculture's Soil Conservation Service with boundaries of the proposed site clearly identified and the corresponding soil descriptions and map keys must be submitted as part of the application.

A Flood Insurance Rate Map (FIRM) for the region with the proposed site clearly outlined must be included to insure that the proposed site is not endangered from 100-year flood events.

Sample chain of custody forms for samples obtained from the Lysimeters must be included.

3.
A description of the intended operation practices for the facility, including:

a.
days and hours of application;

b.
logistics - how are wastes loaded, unloaded and moved within the facility.  Provide the estimated traffic volume for this activity, type of transporting vehicles and other equipment (i.e., spreaders, etc.) and identify any safety procedures used to prevent accidents during waste transfer operations.

c.
equipment utilized - identify each item’s function, physical description, capacity and number to be used for each treatment unit;

d.
methods to control dust or odors;

e.
daily cleanup procedures to be used;

f.
frequency of disking, etc. of the soil in the treatment area;

g.
describe frequency and amount of waste to be received;

h.
sampling plan; (background, cleanup, etc.).  The sampling and analysis plan for soil samples and samples taken from Lysimeters must comply with the following requirements:

i.
sampling method must comply with SW-846;

ii.
the sampling device, unless alternate methods are approved by the Agency, is limited to a Shelby Tube for soil samples; and a syringe for collecting Lysimeter samples;

iii.
the decontamination procedures specified in Attachment A must be used;

iv.
sample containers are limited to 40-ml glass vials for liquids.  Soil sample containers are specified in Attachment A;

v.
method of analysis must comply with SW-846;

vi.
the detection limits specified in 35 IAC 724 Appendix I must be obtained;

vii.
the statistical method specified in Attachment B must be used for data analysis; and

viii.
laboratory and field QA/QC procedures must follow SW-846 Test Methods.

ix.
Lysimeters must be installed as indicated in Attachment C unless installation procedures for the Lysimeters’ diagrams are included in the application.

4.
Design Information:

a.
Provide plan view and cross-sections of the treatment areas, storage areas (for incoming waste prior to application), containment systems, drainage systems, and run-on and run-off control structures;

b.
Provide design capacity information (maximum thickness of application and storage capacity);

5.
Closure Information

a.
Steps necessary to close the facility (decontamination of equipment, etc.);

b.
Sampling and analytical requirements to determine clean closure;

6.
Monitoring

a.
Location and number of Lysimeters

b.
Sampling of Lysimeters

c.
Installation of Lysimeters

7.
Provisions for monitoring crop uptake of hazardous constituents applied to the land.

8.
Procedures for sampling contaminated soil and the treatment area prior to application followed by sampling of the treatment area immediately after application to determine losses due to volatilization and dilution.  Upon completion of treatment, confirmation sampling would be required.  All sampling and analysis must be conducted in accordance with SW-846.

TECHNICAL GUIDANCE:

The Agency has limited the issuance of permits for uncontained landfarming to the one-time application of ½" gasoline-contaminated soil.  If this specific activity is proposed, a permit may be granted without a liner or groundwater monitoring under the following conditions:

1.
The waste is not hazardous as defined in 35 IAC 721.

2.
The soil applied to the landfarming area does not contain Benzene in excess of 14 mg/kg.

3.
The soil does not contain lead above the generic LUST cleanup objectives.

4.
The application area has a slope of less than 5%.

5.
The application area is not located within the ten-year flood plain.

6.
The groundwater within its application area is at least 5 ft. below the surface.  This should be verified by boring to a depth at least 5 ft. below the lowest elevation in the application field.  The borehole utilized for verification of groundwater elevations shall be backfilled with hydrated granular bentonite.  The bentonite shall be introduced into the borehole with a tremie pipe and filled from the bottom upward.  Groundwater elevations should be recorded when first encountered and once elevations have stabilized.

7.
Application does not occur in the following areas:

a.
Within 20 ft. of a property line, right-of-way or easement;

b.
Grassy water ways;

c.
Frozen or snow covered fields; or

d.
Within 200 ft. of a residence, surface body of water, intermittent streams or public or private water supply wells.

The above information must be documented in your application.

If other circumstances are proposed in the application, groundwater monitoring and a liner will be required unless the applicant provides justification for their omission.  The justification would require at least a detailed hydrogeological study of the proposed treatment site and conclusive information that migration of the hazardous constituents would not occur.  Transport modeling may be used as part of the justification.

OPERATING REQUIREMENTS:

Facilities which meet the criteria 1-7 of the technical guidance must be operated under the following conditions:

1.
Waste Analysis:
A.
The waste must be properly characterized before spreading begins.  This will include sampling and analysis during the following phases:

1)
Prior to acceptance at the site to determine treatability and volume of soil to be treated.

2)
Directly after application to determine the concentration of hazardous constituents remaining in the soil after spreading.

3)
After disking the soil for the first time to determine the dilution resulting from disking the soil.

4)
Upon reaching final cleanup objectives to determine clean closure has been achieved.

B.
Test methods used to analyze the hazardous constituents in the soil must comply with SW-846 test methods as referenced in 35 IAC 721 Appendix C.

C.
The sampling method for collection of volatile samples has been included in this document as Attachment A.

D.
At least ten representative samples must be collected and individually analyzed for each sample event identified in the waste analysis plan (i.e., 1(A)(1) through (4) above).

E.
The waste analysis must be conducted by a laboratory which follows the QA/QC procedures identified in SW-846, "Test Methods for Evaluating Solid Wastes."

2.
Groundwater Protection:
An attempt to locate the depth to the water table within the proposed site must be demonstrated, with the findings of such an investigation included in the application.  To ensure that groundwater does not exist within five feet of the land surface, hand-augered borings extending five feet below the ground surface in topographically low areas within the proposed site's boundaries must be attempted.  Due to the lack of a site-specific and thorough field investigation and the elementary nature of the boring, it is required that the water table be located at a depth of five feet below ground surface.

A plan must be included to provide early detection in the event hazardous constituents migrate through the soil.  For each application field, a minimum of four Lysimeters must be installed.  These Lysimeters must be located in low lying areas in separate quadrants of the application field.  Additional Lysimeters may be required dependent on the topography and area of the application field.  Each Lysimeter must be located in a depression in the path of the field runoff in each direction of flow.

Each Lysimeter must be sampled within 48 hours of each rain event which exceeds .5 inches, provided that rain event is not within two weeks after the date when a previous sample was successfully collected.

Field QA/QC must be included in an approved sampling and analysis program; therefore, at least one trip blank will be required.

If syringes are used to sample Lysimeters, and these are not disposable or dedicated, at least one equipment blank will be required.

Completed chain of custody forms for groundwater samples must be submitted to the Agency with the analytical report.

All groundwater samples being analyzed for BETX must be placed in 40-ml clear glass vials with Teflon-lined lids.

3.
Spreading:
A.
Spreading must be conducted with equipment which is capable of spreading the contaminated soil at a thickness of ½ inch.  The actual application rate may be an average expressed in tons per acres.

B.
The volume of soil which can be spread at this location must be predetermined.  Excess contaminated soil stockpiled on-site must be removed within 72 hours.

C.
Contaminated soil in excess of the volume which can be spread in 7 days may not be stockpiled on-site.

D.
In the event application of the contaminated soil is delayed more than two weeks after receipt, an additional spreader to expedite the application of the soil must be provided.

E.
In the event application of the waste is delayed more than four (4) weeks, the pile must be covered with a waterproof membrane within the next three calendar days unless spreading resumes in that time frame.  

F.
The waste must be incorporated into the soil within seven working days after it has been spread or immediately if the National Weather Bureau weather forecast indicates a 70% or greater chance of rain on any day before incorporation has occurred.

G.
The following procedures to determine the amount of waste allowed on-site must be used:

1.
The total concentration of each constituent identified below must be used to determine the maximum loading of contaminated soil per acre.  The total concentration as applied cannot exceed the following for any parameter:

Benzene --- 14 mg/kg

Ethylbenzene --- 1,086 mg/kg

Toluene --- 1,377 mg/kg

Total Xylenes --- 14,257 mg/kg

2.
You may use the following sampling options to determine the concentration in the soil.

i.
10 samples may be collected from the waste pile at each application field; or

ii.
The 10 samples may be collected in the contaminated soil at the generator's site.  The samples may be collected by boring or excavating test pits to a depth of 8 feet.  The boring or test pit can be screened with a photoionization meter and the readings used to select worst case samples for analysis for the constituents identified in G(1) above.  No more than two samples may be collected from each boring or test pit.

4.
Recordkeeping:
A.
The facility’s operating record must be made available to the Illinois EPA immediately upon request.  It must contain the following information:

1.
Manifest Number

2.
Date and amount of waste received in the stock pile

3.
Amount of waste applied

4.
Location of waste and date of application.  This requirement may be satisfied by showing the location, dimensions and dates of application on a site plan.  One site plan can be used for one entire initial application, but any reapplication must be shown on a separate site plan.

5.
Photographs documenting the following activities:

i.
Installation of Lysimeters

ii.
Location of stockpiles

iii.
Land application technique

iv.
Disking

v.
Location of confirmation samples

5.
Reporting:

1.
You must submit a final report upon completion of the project.  The report must include the following:

a.
A summary of the waste analysis conducted on the gasoline-contaminated areas to demonstrate the effectiveness of the treatment process and to determine dilution of the waste through incorporation.  This must include the results from the following sampling events:

1.
Sampling collected prior to application using one of the following options:

i.
10 samples which were collected from the waste pile at each application field; or

ii.
The 10 samples which were collected in the contaminated soil at the generator's site.  The samples may be collected by boring or excavating test pits to a depth of 8 feet.  The boring or test pit can be screened with a photoionization meter.  The meter readings can be used to select worst case samples for analysis for BETX.  No more than two samples may be collected from each boring or test pit.

2.
Ten random samples which were collected at one of the application fields and analyzed immediately after application by applying membrane on the ground at each sample location.  (For this analysis, use a membrane of sufficient size to collect a sample of the applied soil to determine the reduction in each constituent due to the application process.  Select membrane material which will not cause contamination of samples.  The sample locations should be located randomly about the application field.)

3.
After incorporation, ten samples which were collected in the vicinity of the samples collected on the membrane.

4.
Ten random samples from the application area which were collected upon completion of the treatment.

b.
The sampling results must be summarized in tabular form, and a discussion of the effects of volatilization during initial application and biological gradation during the treatment process shall be included.  This discussion must address all constituents for which sampling is required.  Dilution of the constituents through incorporation must be considered.  Include the daily average temperature, wind speed, and humidity at the site during application; and the average weekly temperature, rainfall, wind speed, and humidity during the treatment period.

c.
The laboratory quality control data and results.

d.
Chain of Custody forms for samples shall be included in the final report.

6.
Closure:
The closure plan, which must be submitted as part of the application in accordance with 35 Ill. Adm. Code, Subtitle G, Part 807, must comply with the following conditions:

a.
The Agency must be notified within 30 days after receiving the final volume of waste.

b.
Upon completion of closure activities, the Illinois EPA must be notified that the site has been closed in accordance with the approved closure plan by utilizing the Illinois EPA's "Affidavit for Certification of Completion of Closure of Non-Hazardous Waste Facilities."

c.
Clean closure shall be achieved when a demonstration has been made that the following cleanup objectives have been met:


Soil
ADLs


Cleanup Objectives
Soil


         (mg/kg)**     
(mg/kg)

Benzene
0.002
0.002


Ethylbenzene

0.002


Toluene

0.002


Xylene (Total)

0.002


Total BETX*
1.1705
0.005

*
Total BETX is the sum of the Benzene, Ethylbenzene, Toluene, and Xylene concentrations. 

**
All numbers are total concentrations unless otherwise identified.  The cleanup objectives are based on generic cleanup objectives for gasoline-contaminated soil reduced by a factor of 10 to account for dilution of one-half inch waste with four and one-half inches of clean soil.  In the event the cleanup objective is lower than the ADL, the Site Operator must demonstrate that the constituent is not present above the ADL.

d.
If an owner/operator is unable to meet the generic cleanup objectives or the ADLs, a demonstration may be made to the Agency to request site-specific levels.

e.
Upon final application of the waste, the Illinois EPA must be notified of the final thickness of waste applied in each treatment area.

f.
In the event the cleanup objectives have not been achieved for the entire site within one year of the initial receipt of contaminated soil at the site, a closure plan modification must be submitted.  The closure plan modifications must include an amended closure schedule and conclusive data which demonstrates that there is a reasonable chance of meeting the cleanup objectives in accordance with the revised schedules or submit a closure and post-closure plan for closure as a landfill in accordance with 35 IAC 807.

g.
Results of confirmation sampling must be submitted to the Agency along with the final report identified in the recordkeeping requirements.

7.
Land Use Prior to Closure:
The owner/operator is prohibited from marketing crops grown on this site which have not complied with the following:

a.
The crops were not planted on a portion of the facility until after cleanup objectives have been met; or

b.
The portion of the crop to be harvested is analyzed and determined by the Agency to be below background for each constituent.  Background sampling shall comply with the following:

i.
SW-846 sampling and analysis methods are used to collect and analyze the marketable portion of the plant.

ii.
The results are compared to ten background samples collected within 5 miles of the facility.

iii.
The results of the sampling are submitted to the Agency for approval.

Questions regarding the land treatment of soils should be directed in the following manner:

· Calls regarding activities at the generator’s site or reimbursement for leaking underground storage tanks should be directed to the Division of Remediation Management, Leaking Underground Storage Tank Section at 217/782-6762.

· Calls regarding site geology and groundwater monitoring should be directed to the Division of Land Pollution Control, Permit Section, Groundwater Assistance Unit at 217/524-3300.

· Calls regarding all other aspects of the permitting process for the land treatment of petroleum contaminated soils should be directed to the Division of Land Pollution Control, Permit Section, Disposal Alternatives Unit at 217/524-3300.

ATTACHMENT A
Soil Volatile Sampling Procedures
Procedure:
A.
PREPARATION AND DECONTAMINATION OF SOIL SAMPLER (i.e., STAINLESS STEEL, BRASS, BRONZE, COPPER, etc.).  An example of these samplers would be a Shelby tube, split-barrel sampler with metal tube inserts, or California sampler.  These are only examples; there may be more types available.  Also, the sample tube must be at least six inches long.

*1.
Wash tubing or sampler with hot water and a non-foaming detergent.  

  2.
Rinse with hot water.

*3.
Rinse with a solvent, such as hexane or acetone.

  4.
Rinse with very hot water to drive off solvent.

  5.
Rinse with deionized distilled water.

  6.
Air dry

  7.
Store the sampler in aluminum foil until ready for use.


*Consult the laboratory for specific recommendations.

B.
SOIL SAMPLING FOR VOLATILE ORGANICS

1.
Using a properly decontaminated sampler (refer to preparation and decontamination instructions above), push or drive the sampler to obtain a representative soil sample.

2.
DO NOT remove sample from sample tube in the field.  The laboratory should remove the sample from the sampling tube.

3.
Immediately add clay or other cohesive material (i.e., wetted bentonite) to the ends of the sample to eliminate head space, if necessary.

4.
Cover both ends of the sampler with aluminum foil.  If possible, cover the aluminum foil with a cap.

5.
Put the sample in storage at 4 degrees Centigrade immediately.

6.
Transport the samples to the laboratory as soon as possible.  Most laboratories require delivery within 24 hours of sampling.

NOTE:
Soil samples which will be tested for volatile organic constituents cannot be composited because of the volatilization which would result from any compositing method.

ATTACHMENT B
STATISTICAL METHOD FOR DATA ANALYSIS
This method should be used to predict the 95% confidence limit for the next sampling event, when single groundwater samples are taken from each monitoring (test) well.

1.
Determine the arithmetic mean (Xb) of each indicator parameter for the background sampling period.  A minimum of 20 background samples must be taken.  If more than one background (upgradient) well is used, an equal number of samples must be taken from each well.
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Where:
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X

= Average background value for a given chemical parameter

Xn = Background values for each upgradient sample

  n = Number of background samples taken

2.
Calculate the background variance (Sb)2 and standard deviation (Sb) for each parameter using the values (Xn) from each background sample of the upgradient well(s) as follows:
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3.
Calculate the upper 95% confidence limit for the next sampling event using the following formula:
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Where:

CL =
upper 95% confidence limit prediction


(upper and lower limits should be calculated for pH)

t  =
one-tailed t value at the 0.05 significance


level and at n-1 degrees of freedom from Table 1


(a two-tailed t value should be used for pH)

4.
If the values of any routine parameter for any monitoring well exceeds the upper 95% confidence limit for that parameter, a conclusion shall be made that a statistically significant change has occurred at that well.

5.
When some of the background (upgradient) values are less than the Method Detection Limit (MDL), a value of one-half (1/2) the MDL shall be substituted for each background value that is reported as less than the MDL.  All other computations shall be calculated as given above.
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