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[bookmark: _GoBack]This fact sheet contains case studies of the corrective measures approved at two municipal solid waste landfills in relation to the handling of Constituents Of Concern (COC) concentrations that are below the established clean up standards for those constituents.  This information is presented to relate what actions have been approved to address the situations at the two landfills.  This document is not intended to establish a policy or procedure and is not intended to describe all the methods available to address the situations present at the two landfills but merely to convey what has been approved by the Agency.

East Liverpool Municipal Solid Waste Landfill Facility; NE District

The facility proposed a corrective measure of natural attenuation with continued ground water monitoring.  Ohio EPA agreed with most of the Concentration Level Goals (CLGs) proposed (in accordance with Ohio Administrative Code (OAC) Rule 3745-27-10(F)(7)), in the submitted document.  However, review of the proposed CLGs (Table 1) showed that several of the proposed CLGs were too elevated with respect to the most recent concentration levels for specific COCs.  In order not to be in violation of ORC 6111.04, the facility is not permitted to continue to discharge to waters of the state up to their proposed CLGs from the current COC concentration levels.

TABLE 1
OWNER/OPERATOR PROPOSED CLGs1

	
Parameter
	
Units
	Background
Limit
	
MCL
	
SMCL
	Health Advisory Level
	O/O Proposed CLG

	Uppermost Aquifer System

	Ammonia
	mg/L
	1.73
	N/A
	N/A
	30
	30

	Barium
	mg/L
	0.081
	2
	N/A
	N/A
	2

	Chloride
	mg/L
	53.2
	N/A
	250
	N/A
	250

	Copper
	mg/L
	0.032
	N/A
	1
	N/A
	1

	Zinc
	mg/L
	0.07
	N/A
	5
	N/A
	5

	Significant Zone of Saturation

	Ammonia
	mg/L
	0.99
	N/A
	N/A
	30
	30

	Barium
	mg/L
	0.21
	2
	N/A
	N/A
	2

	Chloride
	mg/L
	6.23
	N/A
	250
	N/A
	250


1 The following is a partial list of those proposed CLGs in the original submitted Corrective Measures Plan.  This list only includes those CLGs that may lead to a violation of ORC 6111. 

In light of the ORC 6111 restrictions, Ohio EPA reviewed historical impacted ground water quality from the site in order to determine intermediate re-evaluation levels for the COCs with elevated CLGs.  In principal, if the facility does get an exceedance of the re-evaluation levels, then this exceedance will be indicative of an unusual event occurring at the landfill that was not considered under the original designation of the corrective measure.  If such an exceedance is indicated then a re-evaluation of the ground water quality and the corrective measure at the landfill would take place.

Ohio EPA proposed re-evaluation levels for each unit monitored, they are not well specific.  Table 2 includes only those COCs which had concentrations that exceeded background values for those downgradient monitoring wells which are in the corrective measures ground water monitoring phase.  Table 2 also summarizes:

· The range of concentrations for the COCs for the last eight sampling events,
· The overall slope of the time versus concentration trend line for the same time period, and
· The Ohio EPA recommended re-evaluation level for each COC.

Table 2
Ohio EPA Proposed Re-evaluation Levels

	Parameter
	Units
	Concentration   Range *
	Slope of Time vs. Concentration Trend Line *
	Ohio EPA Proposed Re-evaluation Level

	Uppermost Aquifer System

	Ammonia
	mg/L
	<0.1 – 2.8
	Decreasing to Indeterminate
	5

	Barium
	mg/L
	0.038 – 0.135
	Indeterminate
	1

	Chloride
	mg/L
	1.5 – 4.0
	Decreasing or Flat
	80

	Copper
	mg/L
	<0.01 – 0.15
	Indeterminate
	0.5

	Zinc
	mg/L
	<0.01 - 0.6
	Decreasing
	1.5

	Significant Zone of Saturation

	Ammonia
	mg/L
	0.1 – 1.14
	Flat to Indeterminate
	2.5

	Barium
	mg/L
	0.02 – 0.765
	Indeterminate
	1.5

	Chloride
	mg/L
	1.0 – 14.6
	Decreasing to Indeterminate
	40


*For the last eight semiannual sampling events

The re-evaluation levels were set high enough so that there should not be random statistical triggers.  If there is a trend, this will reflect an increasing trend in ground water concentrations, not a random exceedance.  These trends would be expected to increase into the future.

Ohio EPA reviewed the facility’s CMP and determined that it fulfilled the requirements of OAC Rule 3745-27-10(F).  Pursuant to OAC Rule 3745-27-10(F)(10), the director selected for the facility a corrective measure of natural attenuation with continued ground water monitoring.  Conditions generated as part of the selection of the corrective measure are as follows:

CMPP Approval Conditions

1. The Owner shall modify the CMP to establish re-evaluation limits in accordance with the following table:

	Waste Derived Constituent
	Units
	Re-Evaluation Limit

	Upper Freeport Coal / Mine Spoil Equivalent (UAS)

	Ammonia
	mg/L
	5

	Barium
	mg/L
	1

	Chloride
	mg/L
	80

	Copper
	mg/L
	0.5

	Zinc
	mg/L
	1.5

	Mahoning Coal / Mine Spoil Equivalent (SZS)

	Ammonia
	mg/L
	2.5

	Barium
	mg/L
	1.5

	Chloride
	mg/L
	40



2. The Owner shall amend the site-specific CMP to incorporate a methodology to be used to evaluate whether the concentration of any waste derived constituent (WDC) listed in Condition 1 is greater than the corresponding re-evaluation limits listed in Condition 1 at any monitoring well sampled as part of the corrective measure.  If statistics are utilized as part of this methodology, then the statistical method used shall comply with OAC Rules 3745-27-10(C)(6) and (7).

3. Using the methodology incorporated pursuant to Condition 2, if the concentration of a WDC listed in Condition 1 is greater than the re-evaluation limit listed in Condition 1 at any monitoring well sampled as part of the corrective measure, the Owner shall:

a. Resample to confirm that the concentration of the WDC in the well is greater than the re-evaluation limit specified in Condition 1.

b. If the resample does not confirm that the concentration of the WDC in the well is greater than the re-evaluation limit specified in Condition 1, resume routine corrective measures ground water monitoring in accordance with the approved CMP and OAC Rule 3745-27-10.

4. Using the methodology incorporated pursuant to Condition 2, if the resample confirms that the concentration of the WDC in the well is greater than the re-evaluation limit specified in Condition 1, then:

a. The Owner shall notify Ohio EPA, NEDO of the confirmed exceedance not later than 75 days after withdrawing the initial sample for analysis from the well that demonstrates an exceedance.

b. The Owner shall sample the well with the exceedance for all constituents specified in Appendix II of OAC Rule 3745-27-10 not later than 30 days after notifying Ohio EPA, NEDO of the exceedance.

c. Not later than 60 days after sampling according to Condition 4.b., the Owner shall sample all remaining wells sampled as part of the approved corrective measures for all constituents determined to exceed background concentrations at the well sampled according to Condition 4.b.

5. The Rate and Extent of migration and the Concentration (REC) of the WDCs with any confirmed exceedances, and any constituents specified in Appendix II of OAC Rule 3745-27-10 detected above background levels, shall be determined and the results submitted to Ohio EPA not later than 180 days after receiving analytical results from sampling pursuant to Condition 4.b.

6. If the results of the REC determination indicate a significant change (e.g., large confirmed increases exceeding the re-evaluation limits of known WDC concentrations as specified in Condition 1, or detection of new WDCs detected from sampling constituents specified in Appendix II of OAC Rule 3745-27-10 not previously impacting ground water) to the previous determination of REC, the Owner shall evaluate all source controls that are reasonable and practicable.  This evaluation shall be submitted to Ohio EPA within the same 180-day period as required for submittal of the REC determination pursuant to Condition 5 and shall include a proposal to modify the corrective measure in accordance with the requirements of Condition 8.

7. If the results of the REC determination do not indicate a significant change (e.g., small confirmed increases exceeding the trigger levels of known WDC concentrations as specified in Condition 1 with no exeedances of a ground water remediation standard, and no detections of new WDCs not previously impacting ground water) to the previous determination of REC, the Owner shall submit to Ohio EPA a proposal to modify the CMP to incorporate new re-evaluation limits for the table in Condition 1 within the same 180-day period as required for submittal of the REC determination pursuant to Condition 5.

8. If the provisions of Condition 6 apply, then the Owner shall submit a request to modify the approved corrective measures for director’s approval.  This request for modification shall be submitted to Ohio EPA within the same 180-day period as required for submittal of the REC determination pursuant to Condition 5.  The modification request shall reflect the changed conditions of the site.  The modification request shall propose one or more of the following:

a. Additional source control measures to be implemented by the Owner to prevent further releases to waters of the state to the extent both reasonable and practicable.

b. If a ground water remediation standard established in accordance with OAC Rule 3745-27-10(F)(7) is exceeded, or if results of the REC determination identify the presence of new WDCs detected from the sampling constituents specified in Appendix II of OAC Rule 3745-27-10 not previously known to be impacting ground water, then the Owner shall complete an evaluation of all potential active remediation measures pursuant to OAC Rule 3745-27-10(F)(2) and (3) and select the most effective active remediation measure for implementation.  The Owner shall provide the detailed procedures and timeframes to implement the selected remediation measure.

c. If the ground water remediation standard(s) are not exceeded, then new re-evaluation limit(s) shall be established for the table in Condition 1.

BFI Muskingum County Sanitary Landfill; SE District

Corrective measures monitoring is performed at each monitoring well on a semi-annual basis to:

(1) determine that ground water remediation standards are being met for each COC, 
(2) determine that concentrations of non-COCs are below background levels, and
(3) determine if concentrations of COCs and non-COCs are stable, increasing or decreasing.

COCs in the Significant Zone of Saturation include ammonia, barium, chloride, nickel, potassium, sodium, and zinc.  Uppermost Aquifer System COCs include 1,1-dichloroethane, cis-1,2-dichloroethylene, vinyl chloride, ammonia, antimony, arsenic, chloride, nickel, potassium, and sodium.

Where the concentrations in ground water are below the Ground Water Remediation Standard, it was concluded that the ground water did not pose a risk and that corrective measures were not required.  

The submitted Corrective Measures Plan qualitatively compared ground water results for the facility to the GWRS to provide a general indication of areas at the facility where the GWRS may have been exceeded.   This situation occurred as follows: in the SZS at PZ-1 for Ni; in the UAS at MW-8D for Sb and, for As, at MW-5DR and also MW-8D.  Additionally, also for the UAS, the Ni GWRS was exceeded at LK-2 (upgradient), MW-1U, and MW-6D.  The vinyl chloride GWRS was exceeded at MW-5D.  

In the initial part of the COC evaluation, results for COCs were compared to the GWRS semi-annually.  

Each COC will be evaluated through preparation and examination of intra-well Sen’s Slope/Mann-Kendall trend plots that were presented in each semi-annual submittal.  To focus on recent ground water quality, trend tests were completed using the eight most recent results for each well/COC parameter combination.  Each report submittal discussed the plots qualitatively, on a site-wide basis, to determine if concentrations are stable, increasing, or decreasing.  The submittals identified wells/COCs which showed statistically significant increasing trends.  These instances were discussed in a site-wide context and with respect to the conclusions provided in the Ground Water Quality Assessment Report and water quality discussions in the CMP.  Trends were expected to be identified due to natural variability or past strip-mining activities conducted both upgradient and downgradient of the landfill.

Resampling may be performed to confirm or refute an anomalous result, GWRS exceedance, or increasing trend.  Resampling will be performed such that the re-sample results will be included in each semi-annual report submittal for the event.  

The GWRS comparison and trend test results will also be evaluated as shown on the flowchart (Figure 1).  

For COCs with increasing trends, if the COC is below its GWRS, the evaluation is complete.  The trend will be discussed in the report along with a discussion of whether further evaluation of source controls is needed.

For those COCs with an increasing trend, if the COC is above its GWRS, and it is not the second (or more) event in a row, the evaluation is complete.  The trend will be discussed in the report along with a discussion of whether further evaluation of source controls is needed.  If the COC is above its GWRS for two consecutive events, the trend and exceedance will be evaluated and recommendations will be made in the semi-annual submittal regarding the need to re-evaluate the CMP.  If an increasing trend continues, Ohio EPA or the O/O can request a meeting to discuss the trend(s) to determine if additional measures are warranted.

For those COCs without an increasing trend, if the COC is below its GWRS, no further evaluation is needed and the evaluation is complete.  If the COC is above its GWRS, and it is not the second (or more) event in a row, no further evaluation will be required.  The exceedance will be discussed in the report.  If the COC is above its GWRS for two consecutive events, the exceedance will be evaluated, and recommendations will be made in the report regarding the need to reevaluate the CMP. 

Evaluation of Other Appendix I Inorganic Parameters

The remaining non-COCs found in Appendix I will be evaluated under the CM monitoring plan.  During each semi-annual sampling event, samples from the monitoring wells will be analyzed for Appendix I parameters 1 through 69.  Evaluation of non-COC inorganic parameters will be performed using time-series plots to fulfill the requirements of OAC Rule 3745-27-10(F)(2)(e)(iii) for determining if these parameters are above background.  Time-series plots will be completed per zone and will contain results from each upgradient and downgradient monitoring well.  Reports submitted discuss time-series plots with general conclusions regarding data trends and comparisons between upgradient and downgradient wells.

The O/O has the ability to perform resampling in order to confirm or refute trends or anomalous results for non-COCs.  In the event a non-COC inorganic parameter is determined to have a confirmed increasing trend for two consecutive semi-annual events, the instance will be evaluated as part of the semi-annual report submittal and recommendations will be made in the report regarding the need to reevaluate the CMP.  The facility may also: 

· Submit an alternate source demonstration (ASD) if it is concluded that the increase/trend was caused by a source/factor other than the landfill, or

· Contact the Ohio EPA to discuss the need to reevaluate the CMP.

If the Ohio EPA notifies BFI that an ASD is not approved, BFI will contact Ohio EPA to discuss the approach for addressing the background exceedance.
















FIGURE 1


Perform Sen’s Slope/Mann-Kendall
trend test

Continue ground water monitoring
Is COC > GWRS
Discuss if further evaluation of source control is needed and evaluate trend
Evaluate exceedances of GWRS regarding past data.  Make recommendation in report regarding need to reevaluate CMP.
Is exceedance 2nd time in a row?
Is COC > GWRS?
Upward trend?



No	Yes


		No
	Yes
	No
Is exceedance 2nd time in a row?

No	
	Yes

		No
	Yes
Evaluate trend and GWRS exceedances.  Make recommendations in report regarding need to re-evaluate source controls and ground water reevaluation technologies


	Yes





Page 2 of 7

image1.jpeg
ChioEPA





