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TABLE A-1 

 

OSDF GROUNDWATER/LEAK DETECTION AND LEACHATE MONITORING PLAN COMPLIANCE STRATEGY 

ARARs AND OTHER REGULATORY REQUIREMENTS 

 

Citation Requirement 

PLANS 

• Prepare a “groundwater detection monitoring plan” as required by OAC 3745-27-10, and if applicable a “groundwater quality assessment plan” 
and/or “corrective measures plan” required by OAC 3745-27-10. 

Ohio Municipal Solid Waste Rules−Sanitary 
Landfill Facility Permit to Install Application 
OAC 3745-27-06(C)(9)(a) 

• Prepare a “leachate monitoring plan” to ensure compliance with OAC 3745-27-19(M)(4) and (5). 

GROUNDWATER/LEAK DETECTION MONITORING 

Ohio Municipal Solid Waste Rules−Groundwater 
Monitoring Program for a Sanitary Landfill 
Facility 
OAC 3745-27-10(A) 

(1) The owner or operator of a sanitary landfill facility shall implement a “groundwater monitoring program” capable of determining the quality of 
groundwater occurring within the uppermost aquifer system and all significant zones of saturation above the uppermost aquifer system underlying 
the landfill facility, with the following elements: 
(a) A “groundwater detection monitoring program” which includes: 

(i) a “groundwater detection monitoring plan” in accordance with OAC 3745-27-10(B) through (D); 
(ii) a monitoring system in accordance with OAC 3745-27-10(B); 
(iii) sampling and analysis procedures, including an appropriate statistical method, in accordance with OAC 3745-27-10(C); and 
(iv) detection monitoring procedures, including monitoring frequency and a parameter list, in accordance with OAC 3745-27-10(D). 

 
(2) Schedule for implementation of detection monitoring. 
 
(4) For purposes of this rule, the groundwater monitoring program is implemented upon commencement of sampling of groundwater wells. 

Ohio Municipal Solid Waste Rules−Groundwater 
Monitoring System 
OAC 3745-27-10(B) 

(1) The “groundwater detection monitoring program” shall consist of sufficient number of wells, installed at appropriate locations and depths, to yield 
groundwater samples from both the uppermost aquifer system and any significant zones of saturation that exist above the uppermost aquifer system 
that: 
(a) represent the quality of the background groundwater that has not been affected by past or present operations; and 
(b) represent the quality of the groundwater passing directly downgradient of the limits of solid waste placement. 

 
(4) The number, spacing, and depth of groundwater monitoring wells shall be: 

(a) based on site specific hydrogeologic information; and 
(b) capable of detecting a release from the facility to the groundwater at the closest practicable location to the limits of waste placement. 

Ohio Municipal Solid Waste Rules−Groundwater 
Sampling, Analysis, and Statistical Methods 
OAC 3745-27-10(C) 

(1) The “groundwater monitoring program” shall include consistent sampling and analysis procedures and statistical methods that are protective of 
human health and the environment and that are designed to ensure monitoring results that provide an accurate presentation of groundwater quality 
at the background and downgradient well. 
(a) Sampling and analysis procedures employed must be documented in a written plan. 
(b) The statistical method selected by the owner or operator must be in accordance with OAC 3745-27-10(C)(6)&(7). 

 
(6) After completing collection of the background data, the owner or operator shall specify one of the following statistical methods to be used in 

evaluating groundwater quality; the statistical method chosen must be conducted separately for each of the parameters required to be statistically 
evaluated: 
(a) a parametric analysis of variance (ANOVA); or 
(b) an analysis of variance (ANOVA) based on ranks; or 
(c) a tolerance or prediction interval procedure; or 
(d) a control chart approach; or 
(e) another statistical method. 
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GROUNDWATER/LEAK DETECTION MONITORING (cont.) 

 (7) Performance standards for statistical methods. 
(a) The statistical method used to evaluate groundwater monitoring data shall be appropriate for the distribution of chemical parameters or leachate 

and leachate-derived constituents.  If shown to be inappropriate, then the data should be transformed or a distribution free theory test should be 
used.  If the distributions for the constituents differ, more than one statistical method may be needed. 

(e) The statistical method shall account for data below the limit of detection with one or more statistical procedures that ensure protection of human 
health and the environment.  Any practical quantitation limit (PQL) used in the statistical method shall be the lowest concentration level that can 
be reliably achieved within the specified limits of precision and accuracy during routine laboratory operating conditions that are available to the 
facility. 

(f) If necessary, the statistical method shall include procedures to control or correct for seasonal and spatial variability as well as temperal 
correlation in the data. 

 
(9) The number of samples collected to establish groundwater quality data shall be consistent with the appropriate statistical procedures. 

Ohio Municipal Solid Waste Rules−Groundwater 
Detection Monitoring Program 
OAC 3745-27-10(D) 

(2) Alternate monitoring parameter list.  The owner or operator of a sanitary landfill facility may propose to delete any of the Appendix I parameters of 
this rule.  The alternative monitoring parameter list may be approved if the removed parameters are not reasonably expected to be in or derived from 
the waste contained or deposited in the landfill facility.  The following factors should be considered: 
(a) which of the parameters in Appendix I shall be deleted; 
(b) types, quantities, and concentrations of constituents in wastes managed at the landfill facility; 
(c) the concentrations of Appendix I constituents in the leachate from the relevant unit(s) of the landfill facility; 
(d) any other relevant information. 

 
(3) Alternate inorganic parameter list.  The owner or operator of a sanitary landfill facility may propose that an alternative list of inorganic indicator 

parameters to be used in lieu of some or all of the inorganic parameters listed in Appendix I of this rule.  The alternative inorganic indicator 
parameters may be approved if the alternative list will provide a reliable indication of inorganic releases from the facility to the groundwater.  The 
following factors should be considered: 
(a) the types, quantities, and concentrations of constituents in wastes managed at the facility; 
(b) the mobility, stability, and persistence of waste constituents or their reaction products in the unsaturated zone beneath the facility; 
(c) the detectability of the indicator parameters, waste constituents, and their reaction products in the ground water; and 
(d) the concentrations or values and coefficients of variation of monitoring parameters or constituents in the background groundwater quality. 

 
(5) Monitoring parameters, frequency, location.  The owner or operator shall monitor the groundwater monitoring well system 

(a) and (b) during the active life of the facility (including final closure and the post-closure care period, 
(ii)  at least semiannually by collecting: 

(a) during the initial one hundred and eighty days after implementing the groundwater detection monitoring program (the first 
semiannual sampling event), a minimum of four independent samples from each monitoring well.  Collect and analyze a minimum of 
eight independent samples during the first year of sampling. 

(b) After the first year during subsequent semiannual sampling events, at least one sample for each monitoring well. 
(iii) beginning with receiving the results from the first monitoring event under (D)(5)(a)(ii)(b) of this rule and semiannually thereafter, by 

statistically analyzing the results. 
 
(6) Alternative sampling and statistical analysis frequency.  The owner or operator of a sanitary landfill facility may propose an alternative frequency for 

groundwater sampling and/or statistical analysis.  The alternative frequency may be approved provided it is not less than annual.  The following 
factors should be considered: 
(a) lithology of the aquifer system and all stratigraphic units above the uppermost aquifer system; 
(b) hydraulic conductivity of the uppermost aquifer system and all stratigraphic units above the uppermost aquifer system; 
(c) groundwater flow rates for the uppermost aquifer system and all zones of saturation above the uppermost aquifer system; 
(d) minimum distance between the upgradient edge of the limits of waste placement of the landfill facility and the downgradient monitoring well 

system; and 
(e) resource value of the uppermost aquifer system. 

 
NOTE: Table B-3 on page B.3-25 of the Record of Decision for Operable Unit 5 states, "an alternate list of monitoring parameters will be required." 
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GROUNDWATER/LEAK DETECTION MONITORING (Cont.) 

Ohio Hazardous Waste General Facility 
Standards−New Facilities Rules−Required 
Programs 
OAC 3745-54-91; 40 CFR 264.91 

Owners or operators subject to the groundwater protection rules must conduct a monitoring and response program as follows: 
(1) whenever hazardous constituents from a regulated unit are detected at the compliance point, the owner or operator must institute a compliance 

monitoring program.  “Detected” is defined as statistically significant evidence of contamination. 
(2) whenever the groundwater protection standard is exceeded, the owner or operator must institute a corrective action program.  “Exceeded” is defined 

as statistically significant evidence of increased contamination. 
(3) whenever hazardous constituents from a regulated unit exceed concentration limits in groundwater between the compliance point and the 

downgradient facility property boundary, the owner or operator must institute a corrective action program. 
(4) in all other cases, the owner or operator must institute a detection monitoring program. 

Ohio Hazardous Waste General Facility 

Standards−New Facilities Rules−Groundwater 
Protection Standard 
OAC 3745-54-92; 40 CFR 264.92 

The owner or operator must comply with conditions specified in the facility permit that are designed to ensure that hazardous constituents detected in the 
groundwater from a regulated unit do not exceed the specified concentration limits (specified in the permit) in the uppermost aquifer underlying the waste 
management area beyond the point of compliance.  The groundwater protection standard will be established when hazardous constituents have been 
detected in the groundwater. 

Ohio Hazardous Waste General Facility 

Standards−New Facilities Rules−Hazardous 
Constituents 
OAC 3745-54-93; 40 CFR 264.93 

(A) The permit will specify the hazardous constituents to which the groundwater protection standard applies.  Hazardous constituents are those that have 
been detected in the groundwater in the uppermost aquifer underlying a regulated unit and that are reasonably expected to be in or derived from waste 
contained in a regulated unit, unless excluded under paragraph B of this rule. 

 
(B) A constituent will be excluded from the list of hazardous constituents specified in the facility permit if it is found that the constituent is not capable of 

posing a substantial present or potential hazard to human health or the environment.  The following will be considered: 
(1) Potential adverse effects on groundwater quality, considering: 

(a) the physical and chemical characteristics of the waste in the regulated unit, included its potential for migration; 
(b) the hydrogeological characteristics of the facility and surrounding land; 
(c) the quantity of groundwater and the direction of groundwater flow; 
(d) the proximity and withdrawal rates of groundwater users; 
(e) the current and future use of groundwater in the area; 
(f) the existing quality of groundwater, including other sources of contamination and their cumulative impact on the groundwater quality; 
(g) the potential for health risks caused by human exposure to waste constituents; 
(h) the potential damage to wildlife, crops, vegetation, and physical structures caused by exposure to waste constituents; 
(i) the persistence and permanence of the potential adverse effects. 

Ohio Hazardous Waste General Facility 

Standards−New Facilities Rules−General 
Groundwater Monitoring Requirements 
OAC 3745-54-97; 40 CFR 264.97 

(G) In detection monitoring or where appropriate in compliance monitoring, data on each constituent specified in the permit [or in the monitoring plan] is 
to be collected from background wells and wells at compliance point(s).  The number and kinds of samples collected to establish background shall be 
appropriate for the form of statistical test employed.  The sample size should be as large as necessary to ensure with reasonable confidence that a 
contaminant release to the groundwater from a facility will be detected.  The owner or operator will determine an appropriate sampling procedure and 
interval for each constituent. 

 
(H) The owner or operator is to specify one of the following statistical methods to be used in evaluating groundwater monitoring data for each constituent 

to be specified.  Use of any of the following statistical methods must be protective of human health and the environment: 
(1) a parametric analysis of variance (ANOVA); 
(2) an analysis of variance (ANOVA) based on ranks; 
(3) a tolerance or prediction interval procedure; 
(4) a control chart approach; or 
(5) another statistical method. 
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GROUNDWATER/LEAK DETECTION MONITORING (Cont.) 

Ohio Hazardous Waste General Facility 

Standards−New Facilities Rules−Detection 
Monitoring Program 
OAC 3745-54-98; 40 CFR 264.98 

(A) The owner or operator must monitor for indicator parameters (e.g., specific conductance, total organic carbon, or total organic halogen), waste constituents, 
or reaction products that provide a reliable indication of the presence of hazardous constituents in groundwater.  The director [of OEPA] will specify the 
parameters or constituents to be monitored in the facility permit, after considering the following factors: 
(1) types, quantities, and concentrations of constituents to be managed at the regulated unit; 
(2) mobility, stability, and persistence of the waste constituents or their reaction products in the unsaturated zone beneath the waste management area; 
(3) detectability of the indicator parameters, waste constituents, and their reaction products in the ground water; and 
(4) concentrations or values and coefficients of variation of proposed monitoring parameters or constituents in the ground water background. 

(D) The permit will specify the frequencies for collecting samples and conducting statistical tests to determine whether there is statistically significant 
evidence of contamination for any parameter or hazardous constituent specified in the permit. 

(F) The owner or operator must determine whether there is statistically significant evidence of contamination for any chemical parameter or hazardous 
constituent specified in the permit at the frequency specified in the permit. 

Federal Health and Environmental Protection 
Standards for Uranium and Thorium Mill 
Tailings: 

Subpart D−Standards for Management of 
Uranium Byproduct Material Pursuant to Section 
84 of the Atomic Energy Act of 1954, as 
Amended 
40 CFR 192.30 through .34 

Uranium byproduct materials shall be managed to conform to the ground water protection standard in 40 CFR 264.92, which includes detection 
monitoring.  Alternate concentration limits for uranium can be established, as described in 40 CFR 264.95 and 264.94(b). 

Environmental Monitoring 
DOE M 435.1-1 

I.1.E.(7) Environmental Monitoring.  Radioactive waste management facilities, operations, and activities shall meet the environmental monitoring 
requirements of DOE 5400.1, General Environmental Protection Program; and DOE 5400.5, Radiation Protection of the Public and the Environment. 
 
IV.R.(3)(a) The site-specific performance assessment and composite analysis shall be used to determine the media, locations, radionuclides, and other 
substances to be monitored. 
 
IV.R.(3) Disposal Facilities. 
(C) The environmental monitoring programs shall be capable of detecting changing trends in performance to allow application of any necessary corrective 
action prior to exceeding the performance objectives in this Chapter. 

LEACHATE MANAGEMENT AND MONITORING 

Ohio Municipal Solid Waste Rules−Operational 
Criteria for a Sanitary Landfill Facility 
OAC 3745-27-19(M)(4)&(5) 

The owner annually shall report: 

• a summary of the quantity of leachate collected for treatment and disposal on a monthly basis during the year; location of leachate treatment and/or 
disposal; and verification that the leachate management system is operating in accordance with this rule; 

• results of analytical testing of an annual grab sample of leachate. 

OTHER REQUIREMENTS 

Federal Standards for Owners and Operators 
of Hazardous Waste Treatment, Storage, and 

Disposal Facilities, Subpart N−Landfills, 
Monitoring and Inspection 
40 CFR 264.302 

Action Leakage Rate: 
 
(a) The action leakage rate is the maximum design flow rate that the leak detection system (LDS) can remove without the fluid head on the bottom liner 

exceeding 1 foot.  The action leakage rate must include an adequate safety margin to allow for uncertainties in the design (e.g., slope, hydraulic 
conductivity, thickness of drainage material), construction, operation, and location of the LDS, waste and leachate characteristics, likelihood and 
amounts of other sources of liquids in the LDS, and proposed response actions (e.g., the action leakage rate must consider decreases in the flow 
capacity of the system over time resulting from siltation and clogging, rib layover and creep of synthetic components of the system overburden 
pressures, etc.). 

(b) To determine if the action leakage rate has been exceeded, the owner or operator must convert the weekly or monthly flow rate from the monitoring data 
obtained under 40 CFR 264.303(c), to an average daily flow rate (gallons per acre per day) for each sump (i.e., liner penetration box).  Unless the [EPA] 
approves a different calculation, the average daily flow rate for each sump must be calculated weekly during the active life and closure period, and 
monthly during the post-closure care period when monthly monitoring is required under 40 CFR 264.303(c). 
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OTHER REQUIREMENTS (Cont.) 

Federal Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and 

Disposal Facilities, Subpart N−Landfills, 
Monitoring and Inspection 
40 CFR 264.303(c) 

An owner or operator required to have a leak detection system must record the amount of liquids removed from each leak detection system sump as 
follows: 
 
(1) During the active life and closure period, at least once each week. 
(2) After the final cover is installed, in accordance with the following graded approach: 

• at least monthly; or 

• if the liquid level in the sump stays below the pump operating level for two consecutive months, at least quarterly; or 

• if the liquid level in the sump stays below the pump operating level for two consecutive quarters, at least semiannually; but 

• if at any time during the post-closure care period the pump operating level is exceeded at units on quarterly or semiannual recording schedules, 
the owner or operator must return to monthly recording of amounts of liquids removed from each sump until the liquid level again stays below 
the pump operating level for two consecutive months. 

 
NOTE: There are no requirements in Ohio hazardous waste or Ohio solid waste rules regarding leak detection system flow monitoring. 

Federal Standards for Owners and Operators 
of Hazardous Waste Treatment, Storage, and 

Disposal Facilities, Subpart N−Landfills, 
Response Actions 
40 CFR 264.304 

(a) The owner or operator of landfill units subject to 264.301(c) or (d) must have an approved response action plan before receipt of waste.  The response 
action plan must set forth the action to be taken if the “action leakage rate” has been exceeded [in any leak detection system sump]. 

 
(b) At a minimum, the response action plan [see entry 2 above] must describe the following actions to be taken: 

(1) Notify the Regional Administrator in writing of the exceedance within 7 days of the determination; 
(2) Submit a preliminary written assessment to the Regional Administrator within 14 days of the determination, as to the amount of  liquids, likely 

sources of liquids, possible location, size, and cause of any leaks, and short-term actions taken and planned; 
(3) Determine to the extent practicable the location, size, and cause of any leak; 
(4) Determine whether waste receipt should cease or be curtailed, whether any waste should be removed from the unit for inspection, repairs, or 

controls, and whether or not the unit should be closed; 
(5) Determine any other short-term or longer-term actions to be taken to mitigate or stop any leaks; and 
(6) Within 30 days of the notification that the action leakage rate has been exceeded, submit to the Regional Administrator the results of the 

analysis specified in (3), (4), and (5) [above], the results of action taken, and actions planned.  Monthly thereafter, as long as the flow rate in the 
leak detection system exceeds the action leakage rate, the owner or operator must submit to the Regional Administrator a report summarizing 
the results of any remedial actions taken and actions planned. 

 
(c) To make the leak and/or remedial action determinations in paragraphs (b)(3), (4) and (5) [above], the owner or operator must: 

• Asses the source of liquids, and amount of liquids by source; 

• Conduct a fingerprint, hazardous constituent, or other analyses of the liquids in the leak detection system to identify the source of liquids and 
possible location of any leaks, and the hazard and mobility of the liquid; and 

• Assess the seriousness of any leaks in terms of potential for escape to the environment; or 

• Document why such assessments are not needed. 
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