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 RC5490.021.000 – Applicability - Ground Water Protection
 

  
TITLE 
  
Applicability – Ground Water Protection 
  
PURPOSE 

  
To clarify and interpret the type of hazardous waste management units subject to ground water monitoring 
requirements, the applicability and scope of the requirements, and the waiver provisions provided within Ohio 
Administrative Code (OAC) Rule 3745-54-90. 

  
RULE/AUTHORITY 
  
OAC 3745-54-90 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration.  
  
BACKGROUND 

  
Ohio's RCRA rules require an owner/operator of a land-based treatment, storage, and disposal facility to 
implement a ground water monitoring program capable of detecting, characterizing, and responding to 
releases to the uppermost aquifer. The ground water monitoring system must be installed, operated, and 
maintained during the active life of the facility and during the post-closure care period if necessary. Ohio's rules 
allow waivers of all or part of rules OAC 3745-54-90 through 3745-54-101. A waiver may be granted if 
owners/operators of surface impoundments, landfills, waste piles, or land treatment facilities (or, in certain 
circumstances, miscellaneous units) demonstrate to the Director's satisfaction that a low potential exists for 
the migration of hazardous waste or hazardous waste constituents from the waste management unit to the 
uppermost aquifer.  This may be demonstrated either through the engineering of the unit or the hydrogeology 
underlying the unit. 

  
RC5490.021.001 

  
1.               May the 54 final standards ground water rules be applied through any mechanism other than a 

final standards permit? 
  
Yes. Ohio EPA requires facilities to have a “control in place” during post-closure by implementing the final 
ground water monitoring and response requirements (OAC 3745-54-90 through 54-100) through any one of 
the following: 1) modification of their closure/post-closure plan under OAC 3745-66-19(D)(4); 2) issuing 
administrative orders based on the requirement to have a post-closure permit; or 3) calling in a post-closure 
permit. Ohio law could require the submittal of a Part B post-closure permit application from facilities. However, 
Ohio EPA is not inclined to pursue the post-closure permit application approach because of the potential 
difficulties associated with receiving, reviewing and processing post-closure permit applications. Further, the 
other two options allowed by OAC 3745- 54-90(E) are preferable because they enable the owner/operator to 
move more quickly to protect human health and the environment.  

  
OAC 3745-54-01 applies the Chapter 3745-54 through -57 standards to “owners and operators of all facilities 
which treat, store, or dispose of hazardous waste...” OAC 3745-50-45 sets out that: 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.
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(A)   Chapter 3734 of the Revised Code requires a permit for the treatment, storage, or disposal of any 
hazardous waste as identified or listed in Chapter 3745-51 of the Administrative Code…Owners and 
operators of surface impoundments, landfills, land treatment units, or waste pile units that received 
wastes after July 26, 1982, or that certified closure (according to OAC 3745-66-15) after January 26, 
1983, shall have post-closure permits, unless they demonstrate closure by removal provided under 
paragraphs (E) and (F) of this rule. If a post-closure permit is required, the permit shall address 
applicable ground water monitoring, unsaturated zone monitoring, corrective action, and post-closure 
care requirements under OAC 3745-54 to 3745-57 and 3745-205. 

  
RC5490.021.002 

  
2.               What types of hazardous waste units are subject to final standards ground water monitoring 

requirements? 
  
OAC 3745-54-90 specifies that owner/operators of facilities that treat, store, or dispose of hazardous waste 
must comply with OAC 3745-54-91 to 3745-54-101 regardless of the time at which waste was placed in the unit. 
For units where waste was placed prior to July 26, 1982; detection, characterization, and response 
requirements fall under the site-wide corrective action requirements in OAC 3745-54-101. Surface 
impoundments, waste piles, land treatment units, or landfills receiving hazardous waste after July 26, 1982 
must comply with OAC rules 3745-54-91 to 3745-54-100 (i.e., NOT 3745-54-101) requiring installation, 
operation, and maintenance of a ground water monitoring system to determine whether the unit has affected 
the quality of ground water in the uppermost aquifer beneath the facility.  
  
All hazardous waste management units classified as surface impoundments (OAC 3745-56-20 through 3745-
56-33), waste piles (OAC 3745-56-50 through 3745-56-60), land treatment units (OAC 3745-56- 70 through 
3745-57-83), and landfills (OAC 3745-57-01 through 3745-57-18) are subject to ground water monitoring 
requirements except as provided for in OAC 3745- 54-01. [OAC 3745-54-01 outlines to which owners/operators 
the 3745-54 standards apply.] 

  
RC5490.021.003 

  
3.               How do the rules define the term "uppermost aquifer"? 

  
“Aquifer" and "uppermost aquifer" are defined in OAC 3745-50-10(A). The responsibility of identifying an 
"aquifer" lies with the owner or operator. The owner or operator should provide a complete hydrogeologic 
evaluation and adequate justification. 

  
"Aquifer" is defined as a geologic formation, group of formations, or part of a formation capable of yielding a 
significant amount of ground water to wells or springs. "Uppermost aquifer" is defined as the geologic formation 
nearest the natural ground surface that is an aquifer, as well as lower aquifers that are hydraulically 
interconnected with this aquifer within the facility's property boundary. These interconnected zones contain 
saturation presenting a potential pathway for contamination to reach human receptors [USEPA (Document # 
EPA530-R-97-055]. The Solid Waste Policy: Definition for Aquifer System guidance document 02-05-100 
presents further interpretations of these terms. 

  
RC5490.021.004 

  
4.               Does OAC 3745-54-90(C)(1) allow Ohio EPA to require monitoring of contaminated saturated 

zones above the uppermost aquifer? 
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No. This rule requires that the Final Standards ground water monitoring regulations apply unless the unit has 
been clean closed through removal or decontamination or unless it has met risk-based closure requirements. 
However, to meet the requirements of the Closure Performance Standard in OAC 3745-55-11, any contaminated 
zone, not just the uppermost aquifer, must be assessed for nature, rate, and extent of contamination. Saturated 
zones, as defined under OAC 3745-50-10(S)(1), occurring above the uppermost aquifer may be the first ground 
water affected by a leaking disposal facility. Such monitoring provides important information on the flow 
direction and concentration of contaminants since formations of low permeability may divert the flow to surface 
water, upgradient wells, or beyond downgradient wells so that the contaminants may not be detected at the 
waste boundary.  

  
At sites where the uppermost aquifer is considerably below ground surface, hazardous constituents may 
migrate in the vadose/unsaturated zone for long distances or long periods of time before reaching that aquifer. 
Within Ohio it is also possible for contaminants to migrate laterally beyond the downgradient extent of the 
monitoring well network along higher conductivity paths (e.g., sand seams) within the unsaturated zone. An 
unsaturated zone monitoring system may be necessary in these and other instances in order to detect releases 
from a unit prior to significant environmental contamination occurring. The use of such a “sentry system” above 
the uppermost aquifer may save the owner/operator considerable expense by alerting them of the need for 
corrective action before larger volumes of the subsurface have been contaminated. (U.S.EPA Draft Technical 
Guidance November 1992. Section 5.1.2.4) 

  
Ohio EPA recommends unsaturated zone monitoring where it aids in detecting early migration of hazardous 
contaminants into the ground water. Ohio EPA has developed Vadose Zone Modeling Guidance (January 
2005) for assistance. The Federal Register (July 26, 1988 Vol. 53, No 143) outlines the Director’s ability to 
require unsaturated zone and low-yielding zone monitoring. Ohio EPA will assess, on a site-specific basis, 
whether contaminated saturated zones above the uppermost aquifer need continued monitoring until response 
requirements can be determined under site-wide corrective action per OAC 3745-54-101. 

  
RC5490.021.005 

  
5.               What type of documentation is required to demonstrate, pursuant to OAC 3745-54-90(B)(4) and 

OAC 3745-65-90(C) that there is no potential for migration of liquid from a regulated unit to the 
uppermost aquifer during the active, closure and post-closure care periods? 

  
This demonstration must be submitted to the Director and must be certified by a professional geologist or 
geological/geotechnical engineer. It is acceptable only if approved by the Director. The final standards do not 
provide the detail that exists in the interim standards rules concerning the same waiver. However, the interim 
standards rules (OAC 3745-65-90(C)) may be used as a surrogate in when a facility is subject to OAC 3745-
54.  The interim standards demonstration requires the documentation to include the evaluation of potential 
contaminant migration from the facility to the uppermost aquifer by means of (1) an evaluation of a water 
balance of precipitation, evapotranspiration, run-off, and infiltration; and (2) unsaturated zone characteristics 
(i.e., geologic materials, physical properties, and depth to ground water). In addition, under the interim 
standards rules the owner/operator must assess the potential for migration of contamination from the facility 
to surface water through the uppermost aquifer. The evaluation must take into account: (1) saturated zone 
characteristics (i.e., geologic materials, physical properties, and rate of ground water flow); and (2) the 
proximity of the facility to water supply wells or surface water. Ohio EPA recommends using OAC 3745-65-90 
as a guideline when preparing these demonstrations. 

  
The Federal Register (Vol. 53 No. 143 page 28160) recommends that no- or low-migration petition 
demonstrations be based upon site-specific field measurement, sampling, and analysis of physical, chemical, 
and biological processes affecting contaminant fate and transport or upon an adequate margin of safety using 
predictions that assume maximum contaminant migration and consider all human health and environmental 

http://www.gpoaccess.gov/fr/index.html
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impacts. Ohio EPA prefers the first approach and recommends that the site assessments supporting the first 
approach should include: 1) definition and characterization of hydrogeologic boundaries; 2) assessment of the 
degree of hydraulic communication between the vadose zone, water-table aquifer and deeper aquifers; 3) 
estimation of the temporal and spatial variability of ground-water seepage velocities; and 4) collection and 
analysis of remaining field data that are necessary to assess site-specific physical, chemical, and biological 
processes affecting contaminant fate and transport. 

  
While Ohio has adopted this rule, the lack of hydrogeologic situations necessary to obtain the waiver may allow 
only limited applicability. 

  
RC5490.021.006 

  
6.               What is required of a monitoring program to ensure that it will detect, characterize, and 

respond to releases to the uppermost aquifer per OAC 3745-54-90(A)? 
  
The rules establish general standards (OAC 3745-54-97) and then outline a three-stage program designed to 
detect, characterize, and respond to the migration of any hazardous waste or hazardous waste constituents 
that escape from an operating unit. Detection monitoring (OAC 3745-54-98), the first stage, determines 
whether the unit has affected the underlying aquifer in quantities to cause a statistically significant change in 
ground water quality. Compliance monitoring (OAC 3745-54-99), the second stage, responds to statistically 
significant changes in ground water quality and requires owner/operators to define the Ground Water 
Protection Standard (GWPS) (OAC 3745-54-92 through –54-96) The GWPS rules require the owner/operator 
to determine which hazardous constituents are present, the concentration limits above which the 
owner/operator is required to perform corrective action, the compliance point where the concentration limits 
are measured, and the compliance period. Definition of the concentrations and extent of contamination of 
hazardous waste or hazardous waste constituents in ground water between the unit boundary and the 
downgradient facility boundary as associated with the hazardous waste management unit is also required under 
the compliance monitoring program. The third stage of monitoring, corrective action (OAC 3745-54-100), 
ensures that the units are complying with the GWPS. 

  
RC5490.021.007 

  
7.               What is meant by "Rules 3745-54-90 to 3745-54-101 of the Administrative Code [the requirements 

of the ground water monitoring program] apply during the active life of the regulated unit 
(including the closure period) ...and apply during the post-closure care period...."? 

  
The "active life of the facility" as defined in OAC 3745-50-10(A) means the period from the initial receipt of 
hazardous waste until the Director receives certification of final closure. For purposes of ground water 
monitoring requirements, the active life essentially includes the period any time after November 19, 1981 
through the operating period, including the closure period, until the Director receives certification of final 
closure in accordance with OAC 3745-55-15. The “closure period” is the length of time it took the owner/operator 
to complete all the closure activities. 

  
Hazardous waste management units that do not achieve "clean" closure and certify closure "in-place" as a 
landfill (disposal facility) are subject to post-closure care under OAC 3745-55-17. During this post-closure 
care period, an owner/operator of the unit must conduct a ground water monitoring program in accordance with 
OAC 3745-54- 90 through 3745-54-100 in addition to those requirements specified in the post-closure plan. The 
"post-closure care period" extends 30 years following an owner’s/operator’s submittal of certification of 
closure. The period continues until the owner or operator certifies completion of post-closure care in accordance 
with OAC 3745-55-20. 
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RC5490.021.008 
  
8.               How does the final standards applicability rule differ from the interim standards applicability 

rule? 
  
The final standards require owner/operators of waste piles to have a ground water monitoring program (OAC 
3745-54-90(A)(2)), while no such requirement exists under interim standards. Additionally, post-closure ground 
water monitoring may be waived for land treatment units under final standards (OAC 3745-54-90(B)(3)) if the 
unsaturated zone monitoring (which does not exist under interim standards) does not reveal a statistically 
significant increase in hazardous constituents during the active life of the unit. Refer to RC5490.021.004 for 
additional guidance regarding vadose zone monitoring. 

  
RC5490.021.009 

  
9.               Are there instances, besides those contained in OAC 3745-54-90(B), when all or part of the final 

standards ground water monitoring rules may be waived for a regulated unit? 
  
Yes. OAC 3745-54-90(F) allows Ohio EPA to replace all or part of the requirements of OAC rules 3745-54-91 to 
3745-54-100 with alternate requirements when a release has occurred and if the RCRA-regulated ground water 
contamination is co-mingled with non- RCRA-regulated ground water contamination in such a way that the 
source of the contamination cannot be distinguished. Ohio EPA may integrate well placement, sampling, 
reporting, and clean up between programs. The objective is the most reasonable and economical approach. 
An Integrated Ground Water Monitoring Program (IGWMP) may be pursued through an enforcement order, a 
permit modification, or a closure/post-closure plan as long as it meets the intent of the rules for compliance and/or 
corrective action programs found in OAC 3745-54-99 through 54-100. 

  
Ohio EPA may also waive the final standards ground water monitoring requirements in OAC rules 3745-54-91 
through 54-100 when human health and the environment will be equally protected through alternate 
requirements. 

  
RC5490.021.010 

  
10.           Does the proximity of an Urban Setting Designation (USD) influence the ground water 

monitoring requirements in the uppermost aquifer? 
  
If a facility is an urban setting designation (USD), it does not relieve the owner/operator from considering the 
uppermost aquifer as a source of potable drinking water. However, Ohio EPA may take into account site-specific 
responses in developing safe exposure concentrations. Generally, if a ground water zone meets the definition 
for “uppermost aquifer”, it is considered a likely source of drinking water and should be monitored as such. 
Note that current use is not a requirement for a zone to be considered an aquifer. A zone is also considered 
to be an aquifer if it has potential future use.  
  
There is generally no way to control ground water use on properties downgradient of a regulated unit. There 
have been site-specific exceptions made using determinations with case specific facts. In very limited cases, 
Ohio EPA has allowed the use of off-site ground water standards based on restricted ground water use when 
there was an acceptable control in place.  
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In one site-specific example, Ohio EPA accounted for the absence of potable ground water use due to the facility 
being surrounded by a Voluntary Action Program USD. Because the facility was located in an active USD, a 
determination had been made whereby potable-specific ground water exposure pathways would not be 
complete to a receptor. The resulting risk-based ground water standards were calculated for all remaining 
potentially complete ground water pathways including inhalation in basements, dermal contact, and the safety 
of other non-drinking water receptors. In such cases, protection of environmental receptors and maintaining 
isolation from drinking water aquifers may be the overriding factors. A contingency clause must be built into 
permits and plans such that if the USD is invalidated the owner/operator will implement a ground water 
monitoring program according to OAC 3745-54-90 through –54-100. 
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RC5491.021.000 –  Required Programs
 

  
TITLE 
  
Required Programs 
  
PURPOSE 

  
To clarify and interpret the numbers and types of monitoring and response programs required to be specified in 
the facility permit/plan. Post-closure plans may be used in place of post-closure final standards permits. Refer to 
TGC document RC5490.021.000 regarding OAC 3745-54-90 for hazardous waste management units subject to 
ground water monitoring rules within Ohio Administrative Code (OAC) Rule 3745-54-91. 
  
RULE/AUTHORITY 
  
OAC 3745-54-91(A), 3745-54-91(B) 
  
HISTORY 

  
Update to original 2011 document to reflect changes in guidance administration. 

  
BACKGROUND 

  
Ohio's RCRA rules provide a three-tiered approach for ground water monitoring at land- based treatment, 
storage, and disposal facilities. An owner/operator must institute at least one of the three programs. When 
employed, the three tiers comprise a program capable of detecting, characterizing, and responding to releases 
to the uppermost aquifer. Whenever hazardous constituents have been confirmed in the ground water, a 
compliance program must be implemented. If the Ground Water Protection Standard (GWPS) has been 
exceeded either at the compliance point or anywhere between the compliance point and the downgradient 
facility boundary, then a corrective action program must be employed. If no hazardous constituents have been 
detected and confirmed in the ground water, then a detection program must be instituted. The facility 
permit/plan may contain more than one of these programs as long as it specifies under which conditions each 
will be used. 

  
RC5491.021.001 
  
1.               Under what conditions would a permit/plan contain more than one of these programs? 

  
Ohio EPA expects that in many situations it may be appropriate to specify more than one type of monitoring 
program. For example, it would be reasonable to have both compliance and corrective action programs, allowing 
the facility to move back and forth between the two depending upon the concentrations of hazardous constituents 
in the ground water relative to the concentration limit. If more than one program is specified it may save the time 
and effort of submitting a permit modification every time levels in the ground water change. 

  
In addition, even though a facility might qualify for a ground water monitoring exemption under OAC 3745-54-
90 based on the design and operation of a specific type of unit, that exemption would be negated should the 
unit later fail to meet those qualifications. Therefore, it would be appropriate to include a detection monitoring 
program along with a specification of what event would trigger its implementation within the permit. 
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Also, at larger facilities with many hazardous waste units, one unit may be in detection while another has moved 
into compliance or corrective action. 
  
RC5491.021.002 

  
2.               If facility wells are installed at the compliance point and the downgradient facility boundary, is 

that adequate for determining whether hazardous constituents exceed concentration limits 
between the compliance point and the downgradient facility boundary per OAC 3745-54-
91(A)(3)? 

  
No. OAC 3745-54-91(A)(3) specifies that the owner/operator must respond to an exceedance of the ground 
water protection standard (in particular the concentration limit) at any point between the unit and the downgradient 
facility boundary. If the head of a plume of contamination has already passed the compliance point it may 
present a very real and immediate danger to human health. In this scenario a corrective action program would 
need to be instituted. If the contamination is near the property boundary, it presents a greater danger for 
residential exposure downgradient than if the same concentration was just passing the point of compliance. 
Again, a corrective action program would need to be implemented. The only exception to this would be when the 
unit is situated directly at the downgradient facility boundary. 
  
RC5491.021.003 

  
3.        If the compliance period is completed before the end of the post-closure care period, does the 

owner/operator have to continue under one of these programs? 
  
Yes. OAC 3745-54-91(A)(4) requires that the owner/operator institute a detection monitoring program for the 
rest of the post-closure care period. OAC 3745-54-90(C)(2) requires that once detection monitoring is initiated 
for a unit, unless either clean closure by removal or risk assessment is achieved, it must continue throughout 
the post-closure period as well. Even though the ground water protection standard may not have been 
exceeded for several years, there is not complete confidence that a plume will never appear. With differing 
hydraulic conductivities and the fact that constituents might be released from the unit at different times, it is 
not possible to say with absolute certainty that ground water contamination will not occur above safe levels. 

  
A facility may move from one phase of ground water monitoring to another depending on the status of the 
ground water quality. This means a facility may also move from compliance to detection (a facility can reinstate 
a detection monitoring program if it is still in the post- closure period and the compliance period has ended). 
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RC5492.021.000 –  Ground Water Protection Standard
 

  
TITLE 
  
Ground Water Protection Standard 
  
PURPOSE 

  
To clarify and interpret the ground water protection standard (GWPS) and when it must be established in the 
facility permit or plan. 
  
RULE/AUTHORITY 
  
OAC 3745-54-92 
  
HISTORY 

  
Update to original 2011 document to reflect changes in guidance administration. 

  
BACKGROUND 

  
The GWPS indicates when corrective action begins and when it ends. It establishes a level of concentration for 
each constituent that initiates corrective action. There are four elements to the GWPS: 1) the hazardous 
constituents to be measured; 2) the concentration limits for those constituents that initiate corrective action; 3) 
the point of compliance where the concentration limit is measured; and 4) the length of time that the 
measurements must be made. The GWPS must be established in the facility permit or plan when compliance 
monitoring is initiated. 

  
OAC 3745-54-92 specifies: 

  
The owner/operator must comply with conditions specified in the facility permit that are designed to ensure that 
hazardous constituents under OAC 3745-54-93 detected in the ground water from a regulated unit do not 
exceed the concentration limits under OAC 3745-54-94 in the uppermost aquifer underlying the waste 
management area beyond the point of compliance under OAC 3745-54-95 during the compliance period under 
OAC 3745-54-96. The ground water protection standard will be established in the facility permit when hazardous 
constituents have been detected in the ground water. 

  
RC5492.021.001 

  
1.               Are the requirements in this rule also in effect for the saturated zones above the uppermost 

aquifer? 
  
No. This rule applies only to contamination in the uppermost aquifer. However, if ground water contamination 
emanating from the regulated unit has been confirmed in stratigraphic units overlying the uppermost aquifer, 
and an owner/operator is trying to close a regulated unit to meet the closure performance standard in OAC 
3745-55-11, the full extent and concentration of contamination would need to be determined. This would require 
monitoring of all the contaminated zones. 
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RC5492.021.002 

  
2.               Does the GWPS apply directly beneath the unit? 

  
No. If the unit is regulated under post-closure landfill requirements, then ground water monitoring for 
contamination directly below the unit is not required. However, if the owner/operator should ever want to clean 
close by removal or risk assessment, then the area under the unit would be required to meet the same MCL or 
risk-based standards as the ground water at and beyond the point of compliance. In cases where naturally 
occurring background concentrations are higher than risk-based numbers, the owner/operator would only be 
required to clean to background. 
  
RC5492.021.003 

  
3.               When must the GWPS be established in the permit? 

  
There are at least five different circumstances under which the GWPS must be set: 

  
1)                        Permit application rule OAC 3745-50-44(B)(7) states:” If the presence of hazardous constituents has 

been detected in the ground water at the point of compliance at the time of permit application, the 
owner/operator must submit sufficient information, supporting data, and analyses to establish a 
compliance monitoring program which meet the requirements of rule 3745-54-99 of the Administrative 
Code....” 

  
2)                        Permit application rule OAC 3745-50-44(B)(8) states: ”If hazardous constituents have been 

measured in the ground water which exceed the concentration limits established under table 1 of rule 
3745-54-94 of the Administrative Code, or if ground water monitoring conducted at the time of permit 
application under rules 3745-65-90 through 3745-65-94 of the Administrative Code at the waste 
boundary indicates the presence of hazardous constituents from the facility in ground water over 
background concentrations...the owner/operator must...submit sufficient information to establish a 
corrective action program which meets the requirements of rule 3745- 54-100 of the Administrative 
Code...” This rule requires compliance with corrective action [which includes setting the GWPS in OAC 
3745-54-100(A)] if the concentration limits listed in Table 1 of OAC 3745-54-94 are exceeded or if there 
is a statistically significant difference between background concentrations and concentrations 
downgradient of the unit. 

  
3)                        OAC 3745-54-91(A)(1) states that “whenever hazardous constituents.... from a regulated unit are 

detected at the compliance point ...., the owner/operator must institute a compliance monitoring 
program... [requiring setting the GWPS.] “Detected” is defined as statistically significant evidence of 
contamination as described in paragraph (F) of rule 3745-54-98 of the Administrative Code”. In this 
case only if hazardous constituents are statistically significant at the point of compliance does the GWPS 
have to be set. 

  
4)                        OAC 3745-54-92 provides the most broad implementation mechanism, stating that the GWPS must 

be “established in the facility permit when hazardous constituents have been detected in the ground 
water”. The rule does not define “detected”, nor does it state that the detection must occur at the point of 
compliance. Therefore, if any hazardous constituent is present in the ground water (even if resulting from 
a source other than the regulated unit) Ohio EPA may require that the GWPS be set. 
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5)                        OAC 3745-54-100(E) states that the owner/operator must conduct a corrective action program 
[including setting the GWPS] to remove or treat in place any hazardous constituents...that exceed 
concentration limits...in ground water between the compliance point...and the downgradient property 
boundary; and beyond the facility boundary, where necessary to protect human health and the 
environment. 

  
Therefore, if hazardous constituents have been detected in the ground water, whether from a particular 
unit or not, the facility would move from a detection monitoring program to a compliance monitoring 
program, which would include setting the GWPS. “Detecting” has always been defined by Ohio EPA as 
statistically significant above natural background. Finally, if detection occurs anywhere under the unit, at 
the point of compliance located at the unit boundary, between the unit boundary and the downgradient 
property boundary, or downgradient beyond the property boundary, the GWPS must be set. 
 

RC5492.021.004 
  
4.               May the owner/operator establish the GWPS in the permit while the unit is under a detection 

monitoring program prior to any detection of contamination in the ground water? 
  
Yes. The permit application rule, OAC 3745-50-44(B)(3), requires that the compliance point be established in 
the application even if the unit is under detection monitoring. If an owner/operator is aware that contamination 
is leaking from a   regulated unit, but has not yet reached the ground water, the owner/operator may establish 
the components of the GWPS, including pursuing an alternate concentration limit (ACL) for that constituent. 
However, circumstances, constituents, and concentrations may change prior to true detection such that those 
concentration limits would need to be recalculated to protect human health and the environment (e.g., if more 
than one constituent is detected, then additive risk numbers would need to be calculated for a correct ACL). 
  
RC5492.021.005 

  
5.               Where must the GWPS be documented, and may it be established through any mechanism other 

than a final standards permit? 
  
The GWPS may be documented in a permit, post-closure plan, or order. Post-closure plans and administrative 
orders may be used in place of a post-closure final standards permit per OAC rule 3745-54-90(E) and (F). Ohio 
EPA requires facilities to have a “control in place” during post-closure by implementing the final ground water 
monitoring and response requirements (OAC rules 3745-54-90 through 54-100, including ACLs) through one 
of the following:  
  

1)                                       modification of their closure/post-closure plan under OAC 3745-66-19(D)(4);  
  

2)                   issuing administrative orders based on the requirement to have a post-closure permit; or  
  

3)         calling in a post-closure permit. (See DERR TGC document RC5490.021.000 regarding OAC 3745-
54-90.) 

  
The Federal post-closure rule (63 FR 204 at 56710, October 22, 1998) stipulates that post- closure plans may 
take the place of post-closure permits. Ohio law could require the submittal of a Part B post-closure permit 
application from facilities. However, Ohio EPA is not inclined to pursue the post-closure permit application 
approach because of the potential difficulties associated with receiving, reviewing and processing post-closure 
permit applications. Further, the other two options are preferable because they enable the owner/operator to 
move more quickly to protect human health and the environment.  
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RC5493.021.000 –  Hazardous Constituents 
 

  
TITLE 
  
Hazardous Constituents 
  
PURPOSE 

  
To clarify and interpret which constituents must be measured and which should be exempted from being part 
of the Ground Water Protection Standard (GWPS). 
  
RULE/AUTHORITY 
  
OAC 3745-54-93(A), 3745-54-93(B) 
  
HISTORY 

  
Update to original 2011 document to reflect changes in guidance administration. 

  
BACKGROUND 

  
The intent of establishing the GWPS is to identify the hazardous constituents comprising any ground 
water plume in the uppermost aquifer emanating from activities at a waste management unit. Wells 
must be installed at the compliance point [OAC 3745-54-96] to measure whether the individual 
concentration limits [OAC 3745-54-94], have been exceeded for any of the hazardous constituents 
defined in this rule during the compliance period [OAC 3745-54-96]. The hazardous constituents must 
be established in the facility permit/plan.  

  
When the GWPS is established, a determination of the constituents that will be measured in the ground 
water must be completed. OAC 3745-54-93(A) establishes three factors to consider in developing that 
list:  
  

1)       Is the constituent a hazardous waste as listed in the appendix to OAC 3745-51-11 
(hereinafter referred to as Appendix IX)?;  

  
2)       Has the constituent been detected in the ground water previously? and;  
  
3)    Can it be reasonably expected that each parameter on the list was associated with activities 

related to this hazardous waste management area? 
  
Appendix IX is a list of 378 hazardous constituents and classes of constituents that have been shown 
to have toxic, carcinogenic, mutagenic or teratogenic effects on humans or other life forms. It includes 
many constituents identified in the Clean Water Act and the Safe Drinking Water Act. The list also 
includes genetically active constituents determined by the EPA Cancer Assessment Group to 
sufficiently threaten human health and the environment. Finally, the list includes the most acutely 
toxic substances listed in the NIOSH Registry. Appendix IX does not include constituents that would 
not be expected to be found in ground water samples. Under OAC 3745-54-93(B), the director can 
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grant an exemption and exclude an Appendix IX constituent from the facility permit/plan list if it is found 
that the constituent is not capable of posing substantial hazards. 

  
RC5493.021.001 
  
1.               How is the list of hazardous constituents in OAC 3745-54-93(A) developed? 

  
The factors to be considered in development of the list of constituents, which is the list required under 
OAC 3745-54-99(A)(1), includes:  
  

1)    the potential for leachate migration from a regulated unit.  This rule does not allow an 
owner/operator to be exempt from monitoring a constituent simply because the constituent 
will not reach the compliance point for a long period of time, delaying the effects to human 
health and the environment;  

  
2)     the quality of the leachate as it migrates;  
  
3)               the current and future uses of the ground water; and  
  
4)   the health and environmental effects associated with exposure to different levels of 

hazardous constituents. 
  
If a statistically significant difference is determined during detection monitoring, the rules require the 
owner/operator to sample all wells for Appendix IX parameters. Under OAC 3745-54-98(G)(3), those 
constituents on the Appendix IX list that are detected, form the list of parameters required under OAC 
3745-54-93.  This detected constituent list becomes the basis for compliance monitoring. Ohio EPA 
does not interpret “detected” to mean constituents statistically above background, but those merely 
detected above a method detection limit (whose presence may be confirmed through resampling). 
This sampling is required at all wells in the monitoring program for the waste unit, not just compliance 
point wells or as approved in the permit (i.e., nested and adjacent wells). Therefore, if the presence 
of an Appendix IX constituent is confirmed in any monitoring well in the detection monitoring system, 
that constituent becomes part of the compliance monitoring list. Further discussion of both the 
constituent list and other components of the GWPS is provided in the RCRA technical guidance 
compendium documents for RC5492.021.000 through RC5496.021.000. 
  

RC5493.021.002 
  
2.               May a constituent that has not been detected in the ground water be added to the list of 

constituents? 
  
Yes, there are instances when other constituents may be added. The first case is when a constituent’s 
decomposition products have not yet been detected in the ground water. It is reasonable to expect that 
the breakdown products will be detected and to monitor for them. The next instance is when more than 
one hazardous constituent has been detected in the ground water and the interaction between the 
constituents may create a new hazardous parameter that was not originally on the list. In both of these 
instances, the GWPS would apply to the new constituents due to the fact that they are “reasonably 
expected to be... derived from waste contained in the regulated unit” as stated in OAC 3745-54-93(A). 
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If the facility is implementing remedies that include biodegradation, then the list to be monitored 
should include those parameters which indicate whether biodegradation could be occurring. In this 
instance, the GWPS would not apply to these constituents, and the facility would not be required to 
respond to increased concentrations of these constituents. 
  

RC5493.021.003 
  
3.               How are parameters added or subtracted from the list? 

  
One of the requirements of a compliance ground water monitoring program is annual monitoring of 
the Appendix IX list. As required by OAC 3745-54-99(G), if any additional parameters are detected and 
confirmed at that time, then those parameters must be added to the list of hazardous constituents in 
OAC 3745-54-93(A). The owner/operator may submit a permit/plan modification to reduce the list if 
at some time sufficient evidence exists to request an exemption from the director per OAC 3745-54-
93(B). 
  

RC5493.021.004 
  
4.               What are some situations where an exemption may be approved? 

  
It is possible that a constituent detected at the compliance point is not emanating from the unit but from 
another source. The owner/operator may have a unit where the list of waste constituents has been 
very consistent. The owner/operator may be able to show that certain parameters could not 
“reasonably be expected to be in or derived from the waste contained in that unit” under OAC 3745-54-
93(A). 

  
Data from upgradient monitoring wells detecting hazardous constituents from an upgradient source 
may be used as evidence that activities at the unit are not responsible for the contamination. However, 
in this case the constituents should remain on the list of monitored parameters, but the response 
action may be different if it is possible to prove that the total amount of that constituent in the ground 
water is from an upgradient source. 
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RC5494.021.000 –  Concentration Limits 
 

  
TITLE 
  
Concentration limits. 
PURPOSE 
  
To provide clarification and interpretation regarding concentration limits required to be set as part of the ground 
water protection standard (GWPS).  Additionally, guidance documents RC5494.021.007 through 
RC5494.021.015 address alternate concentration limit (ACL) demonstrations as part of the ground 
water protection standard (GWPS). This guidance document bases decisions derived from U.S. 
EPA’s ACL guidance (1986) but provides additional explanation for several key issues. The USEPA 
guidance is available at: https://www.epa.gov/hw/alternate-concentration-limit-guidance-corrective-
action-sites and may be useful as a reference. 
RULE/AUTHORITY 
OAC 3745-54-94(A), 3745-54-94(B) 
HISTORY 
Update to original 2011 document to reflect changes in guidance administration. 
BACKGROUND 
The intent of establishing the GWPS is to assess and eliminate the hazardous portion of any ground water 
plume in the uppermost aquifer emanating from activities at a waste management unit. Wells must be installed 
at the compliance point [OAC 3745-54-96] to measure whether the individual concentration limits [OAC 3745-
54-94], have been exceeded for any of the hazardous constituents defined in this rule during the compliance 
period [OAC 3745-54-96]. The concentration limit must be set in the facility permit or plan for hazardous waste 
management units subject to ground water monitoring rules within the Ohio Administrative Code (OAC).  

  
The concentration limit is the action level for each constituent. If the level of any constituent is detected above the 
concentration limit, a response moving the unit into a corrective action program under OAC 3745-54-100 is 
required per OAC 3745-54-91(A)(2). 
  
An ACL is a concentration level that Ohio EPA may establish under OAC 3745-54-94(B) as a component of 
the ground water protection standard (GWPS) for regulated hazardous waste units. Once ground water 
contamination is confirmed, a concentration limit for each hazardous constituent must be established in the 
facility permit or plan for hazardous waste management units (e.g., surface impoundments, waste piles, and 
land treatment or landfill units) subject to the final standards ground water monitoring rules. The concentration 
limit may be either background, an MCL (listed on Table 1 in OAC 3745-54-94), or an ACL. The rules refer to 
these latter levels, often based on risk, as “alternate” because they are used in lieu of background levels or 
the MCLs. The intent of establishing the GWPS during compliance monitoring is to set an acceptable limit on 
the concentration and extent of the hazardous portion of any ground water plume in the uppermost aquifer 
emanating from activities at a waste management area. 

  
Wells must be installed at the point of compliance (POC), set at the hydraulically downgradient limit of the 
waste management area [OAC 3745-54-96] to measure whether the individual concentration limits [OAC 
3745-54-94] have been exceeded for any of the hazardous constituents defined in OAC 3745-54-93 during 
the compliance period [OAC 3745-54-96]. Once a concentration limit is exceeded at the POC, regardless of 
whether the concentration limit is based on background levels, MCLs, or ACLs, the owner/operator is required 
to respond by moving into corrective action ground water monitoring under OAC 3745-54-100. The rules also 
require a move into corrective action if the concentration limit is exceeded between the POC and the 
downgradient facility boundary or beyond the property boundary [OAC 3745-54-91 and 54-100(E)].  Long-
term ground water monitoring is required under either compliance [OAC 3745-54-99] or corrective action 

The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.

https://www.epa.gov/hw/alternate-concentration-limit-guidance-corrective-action-sites
https://www.epa.gov/hw/alternate-concentration-limit-guidance-corrective-action-sites


 RCRA TECHNICAL GUIDANCE COMPENDIUM 
Ground Water Final Standards 

Division of Environmental Response and Revitalization 
 

P a g e  26 | 112 
Created May 17, 2021 
 

[OAC 3745-54-100] for facilities with ACLs. Ground water monitoring must continue until requirements for 
both the compliance period [OAC 3745-54-96] and post-closure care [OAC 3745-55-17] have been met. The 
same is true whether the concentration limit is set at an ACL, background level, or an MCL. 

  
RC5494.021.001 

  
1.               Is background intended to represent natural conditions only, or can anthropogenic factors be 

considered? 
  
Levels of hazardous constituents may be present at the compliance point due to either naturally occurring or 
anthropogenic upgradient “background” concentrations. In Ohio, naturally occurring levels of inorganics have 
been found above their MCLs. These levels are not the result of activity at the waste management unit; 
therefore, the owner/operator is not required to respond to the detection of these constituents as would be the 
case if the waste management unit had been the cause. In addition, the owner/operator should not be required 
to respond to contamination moving under the unit from an upgradient anthropogenic source during closure of 
the unit. 
  
RC5494.021.002 

  
2.               How are background levels determined? 

  
Background data must be collected from a sufficient number of wells, installed at appropriate locations and 
depths, to yield ground water samples representative of the quality of the background ground water that has 
not been affected by any past or present activities at the regulated unit. Each of the wells must be designed, 
installed, and developed in a manner that allows the collection of representative ground water samples. [OAC 
3745-54-97(A) and 54-97(C)] 

  
The number of samples collected to establish background must be sufficient for the method selected for 
comparison, ensuring with reasonable confidence that a hazardous constituent release to ground water will 
be detected [OAC 3745-54-97(G)]. Most statistical methods have a minimum background sample size (typically 
8 to 10) needed for valid results. These samples may be collected over either a one or two-year period and 
must take into account any seasonal and spatial variability, as well as any temporal correlation of data. All data 
points must be generated independently of one another [OAC 3745-54-97(G)]. 

  
Any statistical method(s) chosen to establish background values must be in accordance with the most recently 
finalized U.S. EPA statistical guidance document, “March 2009 U.S. EPA Statistical Analysis of Ground Water 
Monitoring Data at RCRA Facilities - Unified Guidance” (2009). The flow chart for statistical analysis decision 
making as included in the ASTM guidance document number D 6312-17 entitled: “Standard Guide for 
Developing Appropriate Statistical Approaches for Ground-Water Detection Monitoring Programs” may be 
followed where deemed appropriate by the Ohio EPA. 

  
RC5494.021.003 

  
3.               How does an owner/operator determine which type of concentration limit (background, MCL 

(Table 1), or ACL) to specify in the permit/plan? 
  
The rules provide the three choices as equal options. However, in those situations where the constituent is not 
listed on Table 1 and where the owner/operator fails to justify an alternate concentration limit, this rule would 
require that the level of a hazardous constituent not exceed the background concentration of that constituent in 
the ground water. 

  

http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/
http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/
http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/
http://www.epa.gov/osw/hazard/correctiveaction/resources/guidance/sitechar/gwstats/
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A circumstance where an owner/operator might want to choose background as the concentration limit would 
be if an upgradient source of contamination or high concentrations of naturally occurring constituents is present. 
The owner/operator could set the concentration limit(s) based on those upgradient or background values. This 
would alleviate moving into a corrective action program under OAC 3745-54-100 in response to contamination 
emanating from a source other than the regulated unit. 
  
If all the hazardous constituents present in the ground water have MCLs listed on Table 1, and the concentrations 
that have been detected are below their respective MCLs, then the owner might consider setting the 
concentration limits at those MCLs. This could allow ground water contamination to be present (unless the 
constituent’s presence is due solely to natural occurrence) but at a level that would not require moving into a 
corrective action program until the constituent increased in concentration above its respective MCL. If a 
detected constituent has an MCL, it is not required that an MCL be used as the concentration limit. Either 
background or an ACL may be used depending upon site-specific considerations. 

  
An owner/operator may pursue an ACL demonstration at any time, whether the hazardous constituents all have 
MCLs listed on Table 1 or not; and/or whether the levels of the constituents are above background, above 
MCLs or not. The three circumstances when an owner/operator might consider pursuing an ACL are as 
follows: 

  
1.     If hazardous constituents have been detected in the ground water above both their background and 

MCL values, then the owner/operator might consider applying for an ACL for all detected constituents. If 
granted, this option allows the facility to remain under compliance monitoring if all hazardous 
constituents from all wells are below their respective approved ACLs. As a result, the facility would not 
be required to implement a corrective action under OAC 3745-54-100. 

  
2.     If a hazardous constituent detected in the ground water does not have an MCL listed on Table 1 but 

does have a federally effective MCL under 40 CFR 141, and that constituent cannot be wholly attributed 
to an upgradient source, then the owner/operator might consider applying for an MCL-based ACL. The 
owner/operator may still choose background, but the response requirement would be to immediately 
implement a corrective action program under OAC 3745-54-100. 

  
3.     If one or more of the hazardous waste constituents that have been detected in the ground water do not 

have an MCL available, either in Ohio regulations (Table 1 of OAC 3745-54-94(B)) or in the list of current 
federally effective MCLs (40 CFR 141.11 for inorganic constituents and 40 CFR 141.12 for organic 
constituents), then for these hazardous waste constituents the owner/operator can set the concentration 
limit at background or can propose an ACL.  

  
RC5494.021.004 

  
4.               If the owner/operator is required to set concentration limits for multiple hazardous constituents, 

may a combination of background, MCL, and ACLs be used? 
  
Yes, Ohio EPA will allow a combination of background, MCLs, and ACLs.  
  
RC5494.021.005 
  
5.               What is an ACL? 

  
An ACL is often a risk-based number that is set at the point of compliance (OAC 3745-54-95). 
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RC5494.021.006 
  
6.               How do concentration limits under OAC 3745-54-94 relate to risk-based clean closure levels? 

  
The purpose of risk-based clean closure levels is to evaluate whether a regulated hazardous waste unit can 
be removed from Ohio EPA’s regulatory oversight. For a unit to be free from regulation, Ohio EPA specifies 
that no ground water contamination can remain above residential risk-based clean closure levels. 
Consequently, risk-based clean closure levels must be met at all locations on a facility property that were 
affected or potentially affected by the unit. 

  
The purpose of a concentration limit under OAC 3745-54-94 is to serve as a trigger for corrective action at a 
hazardous waste unit that is in operation or otherwise under the regulation of Ohio EPA. There are two key 
differences from risk-based clean closure levels: 

  
·     Unlike risk-based clean closure levels, concentration limits do not have to be met under the unit. The point of 

compliance is a vertical plane at the hydraulically downgradient edge of the waste management area. 
Both concentration limits and risk-based limits would have to be met at the point of compliance (POC), 
downgradient between the POC and the downgradient facility boundary, and off- site. 

  
·     Concentration limits may be higher in value than what Ohio EPA would accept for risk-based clean closure. 

Risk-based clean closure should take into account the additive effect of all hazardous constituents. 
Multi-chemical risk adjustments for ACLs do not include constituents with background or MCL-based 
concentration limits. Additionally, ACLs sometimes are derived via consideration of the attenuation that 
is expected to occur between the point of compliance and a downgradient point of exposure within the 
ground water media. The result is that ACLs could be above allowable health or environmental 
exposure limits upgradient of the point of exposure. Fate and transport modeling is not allowed within a 
media for a risk-based closure. An owner/operator could not discontinue post-closure care and ground 
water monitoring without showing that the ground water is safe for all potential receptors via compliance 
with a more stringent standards based on allowable exposure levels. 

  
RC5494.021.007 

  
7.               How are ACLs under OAC 3745-54-94(B) different from concentration limits or clean-up levels 

implemented under different regulatory authorities? 
  
ACLs under OAC 3745-54-94(B) are sometimes confused with concentration limits or clean up levels 
implemented under different regulatory authorities. The purpose of an ACL, when it is approved by Ohio EPA, 
is to serve as a trigger for corrective action at a hazardous waste unit that is in operation or otherwise under 
the regulation of Ohio EPA. The ACL process created under OAC 3745-54-94 applies only to hazardous waste 
units subject to permitting or post-closure plans where the owner/operator of the facility agrees to comply with 
regular monitoring under the Chapter 54 ground water protection standards. Under these rules, an ACL is not 
a site-wide clean-up standard but rather requires long-term monitoring under post-closure rules. ACLs do not 
have to be met under the unit. The point of compliance for ACLs is a vertical plane at the hydraulically 
downgradient edge of the waste management area. ACLs would have to be met at the point of compliance 
(POC), downgradient between the POC and the downgradient facility boundary, and off-site. Key differences 
from other clean levels are summarized as follows: 

  
•                           Risk-Based Clean Closure Levels: These evaluate whether a regulated hazardous waste unit can 

be removed from Ohio EPA’s regulatory oversight. For a unit to be free from regulation, Ohio EPA 
specifies that no ground water contamination can remain above residential risk-based clean closure 
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levels. Consequently, risk-based clean closure levels must be met at all locations on a facility property 
that were affected or potentially affected by the unit. 

  
ACLs may be higher in value than what Ohio EPA would accept for risk-based clean closure. Risk-
based clean closure should take into account the additive effect of all hazardous constituents. Multi-
chemical risk adjustments for ACLs do not include constituents with background or MCL-based 
concentration limits. Additionally, as explained later in this guidance, ACLs sometimes are derived via 
consideration of the attenuation within ground water that is expected to occur between the point of 
compliance and a downgradient point of exposure. The result is that ACLs could be above allowable 
health or environmental exposure limits upgradient of the point of exposure. In contrast, fate and 
transport modeling is not allowed within a media for a risk-based closure. An owner/operator could not 
discontinue post-closure care and ground water monitoring without showing that the ground water is 
safe for all potential receptors via compliance with a more stringent standards based on allowable 
exposure levels. 

  
•                           RCRA Corrective Action Site-wide Cleanup Levels: A facility subject to RCRA Corrective Action 

under OAC 3745-54-101 (site-wide clean up) may clean up and close units/sites leaving the same 
concentration levels in place that are similar to an ACL but without long term monitoring. The units 
regulated under OAC Rules 3745-54-90 to 54-100 with ACLs may leave concentration levels in place 
provided that on a continuing basis, through long-term monitoring, it can be shown that the 
contamination will not impact receptors. Site-wide clean up numbers would need to take into account 
all hazardous constituents for risk calculations, while OAC 3745-54-94 ACL risk calculations may only 
pertain to constituents without MCLs or background values as their concentration limit. 

  
If an integrated ground water monitoring program (IGWMP - RCRA regulated units in close proximity 
to solid waste management units where both types of units would likely have contributed to a release) 
is proposed, ACL-like demonstrations may be made under site-wide corrective action OAC 3745- 54-
101. This guidance may be used to review such submittals, but compliance with rule-based ACLs for 
monitoring programs regulated under OAC Rules 3745- 54-90 through 100 will not apply. 

  
•                           CERCLA ACLs: The definition of an ACL under CERCLA for use in establishing clean-up levels at 

Superfund sites is “the level of contamination that will remain in the ground water at the completion of 
the remedial action that is above levels safe to human health and the environment but to which 
exposure is prevented.“ [CERCLA Section 121(d)(2)(B)(ii) Federal Register Vol. 55, No. 46, page 
8754]. CERCLA ACLs would pertain to all detected hazardous constituents. For a site regulated under 
OAC 3745-54-94, the interpretation could be similar (i.e., when ACLs are derived based on attenuation 
to  a  downgradient  point of exposure), except that the possibility of further remedial action continues 
until both the compliance and post-closure care periods conclude. Once an ACL is approved for a site 
subject to CERCLA, ground water contamination may be left in place with the only further requirement 
being performance sampling and evaluation occurring once every five years. [Guidance on Remedial 
Action for Contaminated Ground Water at Superfund Sites U.S.EPA 540/G-88/003]. 

  
RC5494.021.008 

  
8.               How and when does an owner/operator typically apply for an ACL? 

  
If the facility has been regulated under the interim standards rules, then submittal of a post-closure plan 
containing an ACL demonstration would be appropriate. However, if the facility already is regulated under a 
Part B Permit, then only through the renewal or permit modification process outlined in OAC 3745-50-51 may 
a demonstration be submitted. 
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OAC 3745-54-98(G)(4) and 54-98(G)(5) set forth the time-response requirements relative to ACL 
demonstration submittals. Specifically, the rule reads: 

  
(4)                  Within ninety days, [the owner/operator must] submit to the director an application for a permit 

modification to establish a compliance monitoring program meeting the requirements of OAC 
3745-54-99. The application must include the following information: 

  
(d)      For each hazardous constituent detected at the compliance point, a proposed concentration 

limit under paragraph (A)(1) or (A)(2) of OAC 3745-54-99, or a notice of intent to seek an 
alternate concentration limit under paragraph (B) of rule 3745-54-94 of the Administrative 
Code; and 

  

(5)                  Within one hundred eighty days, submit to the director: 
  

(a)           All data necessary to justify an alternate concentration limit sought under paragraph (B) of 
rule 3745-54-94 of the Administrative Code. 

  
RC5494.021.009 

  
9.               How could submittal of an ACL demonstration affect implementation of an owner’s/operator’s 

ground water monitoring program? 
  
Submittal of a demonstration may postpone submission of information necessary for a facility to move into 
corrective action. The final standards rules allow that if an ACL is granted for each hazardous constituent, and 
all concentrations in all wells are below their respective ACLs, it is not necessary to establish a corrective action 
program under OAC 3745-54-100. Since the time frame allowed by the rules for moving from a detection 
monitoring program into either compliance or corrective action is 180 days, and permit modifications for ACLs 
require both a comprehensive demonstration and review, which may take longer than 180 days, Ohio EPA 
intends to make a decision on the ACL permit modification prior to requiring the submission of the information 
necessary for a corrective action program (e.g., engineering feasibility plans). This sequence of actions is 
supported by U.S.EPA in Federal Register Vol 47, No. 143, page 32307. At the same time, Ohio EPA must not 
allow the preparation and review of such a demonstration to unreasonably delay the establishment of the GWPS 
at a facility. 
  
RC5494.021.010 

  
10.           What information should be contained in an ACL demonstration? 

  
The information required for an ACL demonstration is very facility specific. If the facility has a permit, post-
closure permit or plan, the owner/operator may cross-reference much of that information for the ACL 
demonstration. For further information see U.S.EPA Alternate Concentration Limit Guidance for Corrective 
Action Sites.  Further discussion on the contents of an ACL Demonstration is covered in under 
RC5494.021.100 – Components of an ACL Demonstration portion of this guidance. 

  
RC5494.021.011 

  
11.           How are ACLs derived? 

  
ACLs are developed by determining allowable health or environmental exposure levels at a point of exposure 
(POE). These levels are referred to as “POE target levels” in this guidance. The POE is the point at which it is 
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assumed that a potential receptor could come in contact with contaminated ground water. Therefore, the 
ground water quality at the POE must be protective of that receptor. 

  
For purposes of deriving ACLs, there are two options for locating the POE. One option is to put the POE at 
the point of compliance (POC). The POC is a vertical plane at the hydraulically downgradient edge of the 
waste management area as addressed in OAC 3745-54-95(A) and (B). The POC is the first place in the 
uppermost aquifer down gradient of the unit where ground water monitoring takes place and ACLs are set. If 
the POE is at the POC, then ACLs are the POE target levels. This is often the simplest and quickest approach 
because it avoids the costs associated with gathering information to account for attenuation under the second 
option. 

  
The second option is to put the POE at some location downgradient of the POC 
(Figure 1). Estimates of contaminant attenuation based on modeling over the distance 

 
  

Figure 1. 
  
between the POC and the POE may be applied to POE target levels to derive ACLs that, again, are set at the 
POC. ACLs derived under the second option allow hazardous constituents with levels above health- or 
environmental-based standards to exist in the ground water on the facility property. Unless there are on-site 
restrictions in the permit, ground water exposure is assumed to be at the unit boundary. A deed restriction that 
includes a ground water use restriction/environmental covenant would be necessary to curtail access to 
contaminated ground water between the unit boundary and the downgradient property boundary. It is the 
owner’s/operator’s responsibility to determine the need for and obtain a deed restriction. A use restriction 
would need to be mutually agreed upon as part of the ACL demonstration package. Any language should be 
suitable for filing with the county recorder. The owner/operator should work with Ohio EPA-Legal in developing 
the appropriate language as well as any terms and conditions necessary to carry out the objectives of the 
parties. The final permit or post-closure plan could serve as the written agreement that would be the basis for 
going forward and filing the appropriate document to restrict ground water use. 

  
An applicant must show that as long as the concentration of a hazardous constituent does not exceed its 
proposed ACL at the POC, the concentration of that constituent at a downgradient point will be non-detectable 
or within health-based standards. The assumption is that the concentrations at the POC are the highest onsite 

The picture can't be displayed.
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and that all wells downgradient should have lower concentrations due to natural attenuation. However, the 
highest concentrations may be between the unit and the plume head. 

  
Once the POE target levels are set, a fate and transport model is run substituting different concentrations at 
the POC for each constituent. Model iterations are run until the POE target levels are reached. The initial input 
values would be those from a well at the POC. If, after running the model, the values at the POE are higher 
than allowable risk taking into account multi-chemical adjustments, then lower values would be entered as the 
source values in the fate and transport model. Further model iterations are run until the POE target levels are 
reached. The input concentrations at the POC would then be set as the ACLs. 

  
Another use of fate and transport modeling relates to the ability to group constituents. Exposure pathways and 
metabolic endpoints must be considered when developing the grouping. The fate and transport mechanism, 
rather than the concentrations of each constituent, are the most important factor in choosing the most mobile 
constituents within a group. The ACL applicant is responsible for ensuring that models simulate as precisely 
as possible site characteristics/contaminants and minimize the estimates and assumptions required. All 
modeling should be substantiated by sufficient information and sampling. The information necessary for 
documentation is outlined in Chapter 14 of Ohio EPA’s Technical Guidance Manual for Hydrogeologic 
Investigations and Ground Water Monitoring (TGM). 

  
The ACL must be protective based on potential uses contemplated at the unit boundary and anywhere 
downgradient from the unit boundary. OAC Rules 3745-54-91(A)(3) and 3745-55-01(E)(1) and 55-01(E)(2) 
state that the concentration limit must be met at the compliance point, between the compliance point and the 
downgradient facility boundary, and beyond the facility boundary. 
  
RC5494.021.012 

  
12.           Where should the POE be located? 

  
General guidelines have been developed to assist the applicant and Agency staff in locating the POE.  Points 
to consider include the following: 

  
•                           Ground water contaminant plumes should not be allowed to increase in size either horizontally, 

vertically or in concentration above POE target levels. 
  
•                           Increased facility property holdings (i.e., purchasing more property) should not be used to allow a 

higher ACL for units with required ground water monitoring under OAC Rules 3745-54-90 through 100. 
  
•                           ACLs should not be established so as to contaminate off-facility ground water above POE target 

levels. Ohio EPA requires that potable ground water moving past the facility boundary meet the GWPS 
concentration limit because a facility owner/operator cannot regulate use of ground water off property. 
Potable ground water leaving a facility’s property should meet health-based levels using unrestricted 
land-use assumptions (i.e., the ground water is a residential drinking water source if the ground water 
qualifies as a potential drinking water source) 

Ohio EPA recommends that POEs be located as outlined in the five scenarios below. The Agency believes 
that these POE locations are realistic estimates of where receptors would likely be exposed to contaminants. 
The POE should be set such that the contaminants will not reach a receptor at an unsafe level before they 
reach the POE. 

  
Scenario 1:   Units That Have Not Contaminated Ground Water 
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For units that have not caused ground water contamination at the time of permit issuance, Ohio EPA 
recommends that the POE should be directly at the POC (Figure 2). Therefore, no attenuation is presumed 
for contaminants that leach from a unit in the future. This approach will help to prevent contaminants from 
entering the ground water beyond the waste management area above POE target levels. 

  

 
 

Figure 2. 
  
Scenario 2:   Units Abutting the Facility Boundary 

  
Ohio EPA recommends that ACLs should be established to protect off- facility ground water from 
contamination above POE target levels. Therefore, for units whose POC is at the facility boundary, the POE 
should be co-located the POC. No attenuation of contaminants should be presumed. 

  
Scenario 3:   Units with Contaminant Plumes Contained Within Facility Property 

  
Ohio EPA recommends that contaminant plumes should not increase in size, vertically or horizontally, or 
concentration above POE target levels. Therefore, for units whose operation has resulted in a contaminant 
plume with a leading edge that is beyond the POC but still within the facility boundary, the POE should be no 
farther from the POC than the leading edge of the existing plume (Figure 3). Attenuation of contaminants may 
be considered between the POC and the edge of the plume, assuming there is no possible route of exposure 
at unsafe levels relative to human health and the environment prior to the ground water reaching the edge of 
the plume (i.e., dermal contact by a construction worker or vapor intrusion into a building). 

 
 

Figure 3. 
  
Scenario 4:   Units with Contaminant Plumes That Have Migrated Off-Property 

  
Ohio EPA recommends that ACLs should be established to protect off- facility ground water from 
contamination above POE target levels. Therefore, for units whose operation has resulted in a contaminant 
plume with a leading edge that is at or extends off of the facility property, the POE should be no farther from 
the POC than the original facility property boundary (Figure 4). Increased facility property holdings (i.e., 
purchasing more property) should not be used to extend the distance between the POC and POE. Attenuation 
of contaminants may be considered between the POC and the property boundary, assuming there is no 
possible route of exposure at unsafe levels relative to human health and the environment prior to the ground 
water reaching the property boundary. 
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Figure 4. 
  
Scenario 5:   Units Discharging Contamination into Surface Water 

  

 
Figure 5. 

  
For units whose operation has resulted in a contaminant plume that is discharging into  a surface water body, 
Ohio EPA recommends the POE be at the discharge point to the surface water body (Figure 5), provided that: 
1) the facility owns the property up to the surface water body; 2) the contaminants will not reach a  receptor at 
unsafe  levels before they reach the surface water; and 3) the contaminants will not cause a statistically 
significant increase over background in the surface water concentration of those contaminants. 

  
  
  
 

The picture can't be displayed.
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RC5494.021.013 

  
13.           What are the guidelines for determining POE target levels? 

  
Note: “POE target levels” refer to allowable health or environmental exposure levels to be applied at 
the POE. These levels are not the same as ACL values unless the POC = POE. 

  
During a review of any ACL demonstration, Ohio EPA must determine if a complete and technically justifiable 
assessment of POE target levels with all pertinent information has been included. The POE target levels 
should be set such that potentially usable ground water is protected as stringently as ground water that is 
currently being used. In other words, an owner/operator may not use this demonstration as a mechanism to 
permit degradation of potentially usable ground water just because there is no present use of that ground 
water (i.e., anti-degradation provision). 

  
All previous sampling data used to develop the POE target levels should be representative and consider proper 
detection limits and data validation. This includes decisions on sample collection for metals analyses. 
Unfiltered samples may be favored to estimate exposure in a risk assessment when the unfiltered water is of 
potable quality (U.S. EPA, 1989). Total metals data will be necessary to address exposure via dermal contact. 
Refer to DERR Technical Guidance Manual Chapter 10 for further guidance on determining when sample 
filtration is necessary.  Guidance determinations specific to the development of POE target levels are as 
follows: 

  
A.                     What options are available to develop POE target levels? 

  
•                  MCLs. MCLs (including those on and off Table 1 in OAC 3745-54-94) may be used as POE 

target levels under certain circumstances.  When MCLs for constituents that are not listed on 
Table 1 are chosen as ACLs, the owner/operator should use the most current federally effective 
MCL found in 40 CFR 141.11 for inorganic constituents  and  40  CFR 141.12 for organic 
constituents and establish them in a permit or post- closure plan by designating them as ACLs 
under OAC 3745-54- 94(B). 

  
      USEPA Regional Screening Levels (RSLs). Ohio EPA historically replaced the generic clean 

up numbers (GCNs) with U.S.EPA’s Regional Screening Levels (RSLs.) It is important to note 
that RSLs are not cleanup values but can be a useful tool in development of ACLs. For more 
information on the development of the RSLs and how to use them, please refer to Ohio EPA’s 
Closure Plan Review Guidance and the U.S. EPA Regional Screening Levels (RSLs) - User's 
Guide.  

  
RSLs are based on a cancer risk of 1 x 10-6. If the RSL is based on a cancer endpoint, the 
RSL is adjusted to a cancer risk of 1 x 10-5 by multiplying the RSL by 10, and that number 
would be used. No adjustment needs to me made to RSLs based on non-cancer 
endpoints.  However, site-specific   considerations should be considered before determining 
whether it is appropriate to use   an RSL as a cleanup standard. 
  

•                  Risk Assessment. A risk assessment determines what concentrations of hazardous waste 
constituents would not pose a present or potential hazard to human health or the environment. 
The cancer risk goal to use is 1 X 10-5, and the non-cancer goal (hazard index) is 1. Exposure 

The picture can't be displayed.

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm
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levels should be based on two factors: the risk concentrations for the most conservative 
pathway and/or the risk concentrations at the closest exposure point to the unit boundary for 
any pathway. Risk will depend on the most vulnerable receptor with the lowest tolerance to the 
hazardous waste constituent for which the ACL is being requested. Usually, humans exposed 
through ground water ingestion are the most vulnerable receptors. Those exposure levels may 
be influenced by whether the contaminated ground water would reach a construction worker 
through dermal contact or a surface water body outfall prior to a point where ingestion could 
occur. 

  
Exposure levels at the POE and every point downgradient of the POE must meet additive risk 
levels for all non-MCL non-background constituents. OAC 3745-54-94(B)(1)(g) states that the 
ACL demonstration must take into account, “The potential for health risks caused by human 
exposure to waste constituents”, not just one particular waste constituent. 

  
All potential exposure routes should be considered, including inhalation, dermal, volatilization, 
and ingestion pathways. Ecological receptors should also be considered. The risk model should 
address the cumulative risk that would exist if a receptor was exposed to contamination from 
more than one SWMU or contamination from more than one pathway. 

  
Risk assessments are typically based on residential scenarios; however, industrial risk 
exposure scenarios are occasionally approved by Ohio EPA. Industrial risk may fall under the 
ACL demonstration criteria in OAC 3745-54-94(B) through definition of the current and future 
uses of the ground water. Industrial risk may be calculated at the POE, if appropriate, through 
use of deed restrictions and ground water use restrictions or environmental covenants. Ohio 
EPA currently does not extend the RCRA industrial exposure scenario to ground water usage 
for an on-site receptor. Ground water must still be evaluated assuming unrestricted or 
residential use. One concession Ohio EPA has made for on-site industrial risk for ground water 
was a calculation using 1liter in place of the 2-liter input value assumption for ground water 
ingestion. The owner’s/operator’s industrial risk calculations for ground water must still include 
ingestion, dermal contact, volatilization into buildings, and inhalation of chemicals. CPRG 
Chapters 5 and 6 should be consulted for guidance regarding risk calculations. 
If an owner/operator wants to separate risk assessments for two different zones (e.g., till and 
bedrock) that are monitored as part of permitting or closure, then the risk assessment should 
take into account horizontal and vertical movement down to the uppermost aquifer (bedrock) 
and exposures such as excavation. If the till zone has very shallow contamination, the numbers 
set for the shallow zone would be more conservative than those set for the bedrock. Either the 
risk may be facility-wide and based on the most conservative zone (the till zone), or the facility 
may ask for different risk for different zones. 

  
B.                     What options are available to determine POE target levels when the POE is established at the 

POC? 
  

MCLs, RSLs and other risk-based numbers may be used as POE target levels when the POE is 
established at the POC. If all the constituents have MCLs, those values may be used without a multi-
chemical adjustment. If MCLs are chosen and a constituent is listed on Table 1 in OAC 3745-54-94, 
the listed value on that table should be used. For all other constituents, the most current federally 
promulgated MCL may be used. The POE target level also may be reached through including all 
detected constituents in a risk assessment or using RSLs. Finally, MCLs and risk-based numbers may 
also be mixed if a multiple-chemical adjustment is made for all constituents with non-MCL or 
background-based concentration limits. 
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C.                     What options can be used to determine POE target levels when the POE is established 
downgradient of the POC? 

  
OAC 3745-54-94(B)(1)(g) requires that an ACL demonstration factor in human health risk. When the 
POE is located downgradient of the POC, the allowed POE target levels are background, MCLs and 
additive risk-based values for all non-background, non-MCL constituents. RSLs may be used even 
where both soil and ground water contamination exist. In performing the risk assessment, the 
adjustments for the number of constituents are made at the POE. 

  
POE target levels established downgradient of the POC may result in ACL values higher than Ohio 
EPA would accept for risk-based clean closure. One reason for this is that risk-based clean closures 
consider the additive effect of ALL hazardous constituents, while POE target level multi-chemical 
adjustments do not take into account constituents with background or MCL-based concentration limits. 
Additionally, this scenario includes the attenuation within ground water that is expected to occur 
between the POC and POE. If risk-based values are set at the POE, then due to upgradient fate and 
transport, higher values may be found at the POC. 
  

D.                     How is a multi-chemical adjustment made for POE target levels? 
  

The POE target levels may be calculated in two different ways. First, a list of known contaminants with 
values above their respective detection limits are developed for contaminants being considered in the 
multiple-chemical adjustments. Generic exposure levels are then calculated taking into account 
multiple-chemical and multi-pathway adjustments and the Agency risk goals. Each constituent ends 
up with a concentration level that meets the risk goal at the POE. 

  
The second method uses site-specific ground water concentrations from within the plume. An 
exposure point concentration for each detected parameter is calculated using the 95% Upper 
Concentration Limit as outlined below. Those concentrations would then be inserted into the risk 
equations as described in the CPRG, taking into account multiple chemical and multiple pathway 
adjustments. A final risk value would be calculated for the present risk at the site for the ground water. 
If that level met the Agency risk goals (cancer risk goal is 1 x 10-5 and the non- cancer risk goal of 1), 
then the owner/operator may use those exposure concentrations as the POE target levels. 

  
Even if the present values in the ground water meet risk, the owner/operator may prefer more leeway 
and re-calculate risk based upon the first approach to find concentrations the constituents would be 
allowed to reach before they would trigger the site into corrective action. 

  
The contaminant concentration used to calculate the ground water reasonable maximum exposure 
should be the concentration of the contaminant at the center of the contaminant plume. If good 
monitoring well data exist, the exposure point concentration should the 95% upper confidence limit 
(UCL) on the arithmetic mean for either a normal or log normal distribution of the contaminant 
concentration [for at least 12 values] found in at least three monitoring wells located at the center of 
the aquifer’s contaminant plume. The maximum contaminant concentration should be used if it is lower 
that the UCL value.  
  
If good data identifying the center of the plume does not exist, modeling should not be performed, and 
the well concentration with the overall highest concentration of contaminants of concern should be 
used as the exposure point concentration. This is reasonable and does not constitute a worst-case 
scenario because it is highly likely that under these conditions the true highest concentration has not 
been detected during sampling. Averaging constituent concentrations over time is inappropriate. The 
model must incorporate the greatest reported concentration for a given constituent in a given vicinity. 



 RCRA TECHNICAL GUIDANCE COMPENDIUM 
Ground Water Final Standards 

Division of Environmental Response and Revitalization 
 

P a g e  38 | 112 
Created May 17, 2021 
 

Explanation of how to develop the 95% UCL as the concentration term is provided in the CPRG. The 
concentration term is the constituent-specific number that will be incorporated into the additive risk 
assessment. 

  
E.                      Are there circumstances under which it could be determined that MCLs, drinking water-based 

RSLs, and drinking water-based risk assessments do not apply because the uppermost aquifer 
is not a likely source of drinking water? 

  
Generally, no. If a ground water zone meets the definition for “uppermost aquifer”, it is considered a 
likely source of drinking water. Note that current use is not a requirement for a zone to be considered 
an aquifer. A zone is also considered to be an aquifer if it has potential future use. If a facility is 
surrounded by a VAP Urban Setting Designation (USD), it should not relieve the owner/operator from 
considering the uppermost aquifer as a source of potable drinking water for purposes of development 
and implementation of the ACL model. Ohio EPA may take into account site-specific responses in 
developing the concentrations at the POE. 

  
If the ground water truly is not a source of drinking water, then the POE target levels would be based 
on the vapor intrusion pathway, dermal contact, and other non-drinking water receptors. In such cases, 
protection of environmental receptors and maintaining isolation from drinking water aquifers may be 
the overriding factors. To apply this option, the applicant should thoroughly demonstrate that the non-
drinking water aquifer is isolated from any drinking water aquifer. 

  
F.                      What are guidelines for determining POE target levels when the POE is at surface water? 

  
For the POE to be set at a surface water body, either on-site or at the property boundary, the 
contaminants should not cause a statistically significant increase over background of those 
contaminants in the surface water. The surface water exposure should be based on upstream, 
downstream and point of discharge sampling immediately outside the mixing zone. Samples should 
be collected within the discharge zone of the contaminant plume during a period in which stream flow 
is near average conditions for the specific season. The samples should include water taken at mid-
depth as well as sediment samples.  

  
Only in this instance is the use of a surface water dilution factor recommended to derive the POE target 
levels. [RCRA Policy Directive # 9523.00-14] The dilution factor should be sufficiently conservative 
relative to the assumed flow. In general, a 7-day, 10-year low flow should be assumed. The dilution 
calculations should only consider mixing within a state-approved zone and will depend on ground water 
loading to the river. Information should be submitted on aquatic habitats adjacent to ground water 
discharges to the surface water body. Aquatic toxicity data should be compared with human toxicity 
data to determine which would require a more conservative limit of the constituent of concern. Special 
attention should be placed on bioaccumulation of hazardous contaminants by benthic organisms and 
fishery resources. Ohio EPA has developed an “Ecological Risk Assessment Guidance Document” 
(July 2018) to help provide more detailed information regarding ecological assessments.  

  
The assumption should not be made that the water consumed will be treated prior to consumption. 
Additionally, it is not sufficient to assume that all ground water will discharge into the surface water. It 
must be demonstrated that ground water flow does not go under and beyond the surface water body, 
moving downgradient at a lower elevation under the surface water body. Often this requires installation 
of wells on the other side of the surface water body, which may incur obtaining rights from off-site 
owners. 

  
RC5494.021.014 
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14.           What are implementation considerations that should be addressed in an ACL demonstration? 

  
Ohio EPA considers both the adequacy of the ACL derivation, as well as the procedures that are proposed for 
implementation. General guidelines have been developed to assist the applicant and Agency staff. 

  
For any ACL demonstration: 

  
       The ground water monitoring plan should specify that method detection, reporting, and practical 

quantitation limits will be below the proposed ACL for each constituent. 
  
•               The owner/operator should propose to re-calculate any risk-based POE target levels any time 

that a new hazardous waste constituent turns up during the annual Appendix IX sampling. The 
permit/plan should incorporate this into the process so that it does not require a permit 
modification each time this might occur. 

  
For ACLs derived with a POE that is downgradient of the POC: 

  
•               Unless there are on-site restrictions in the permit, ground water exposure is assumed to be at 

the unit boundary. A deed restriction/environmental covenant that includes a ground water use 
restriction would be necessary to curtail access to contaminated ground water between the unit 
boundary and the downgradient property boundary. It is the owner’s/ operator’s responsibility to 
determine the need for and obtain a deed restriction/ environmental covenant. A use restriction 
would need to be mutually agreed upon as part of the ACL demonstration package if a deed 
restriction/environmental covenant and/or ground water use restriction are to be submitted. Any 
language should be suitable for filing with the county recorder. The owner/operator should work 
with Ohio EPA-Legal in developing the appropriate language as well as any terms and conditions 
necessary to carry out the objectives of the parties. The final permit or post-closure plan 
incorporating the ground water monitoring plan could serve as the written agreement that would 
be the basis for going forward and filing the appropriate document to restrict ground water use. 
The ACL demonstration submittal should include the language to be filed. 

  
    If natural attenuation is to be used as part of the ACL demonstration, then the parameter list for 

monitoring will need to be expanded to include those constituents (e.g., sulfates, nitrates, and 
COD) that verify the aquifer unit remains under conditions required for natural attenuation. 
Verification sampling will need to be conducted to assure Ohio EPA that the model is accurate. 

  
•               The contaminant plume will not increase in size. While concentrations within the plume may go 

up, the plume’s physical size should remain relatively constant. This applies to the vertical and 
horizontal extent of contamination and the contaminants at concentrations above POE target 
levels within the plume. In other words, if all the constituents in the plume are below their POE 
target levels, then the plume can move or grow without any response necessary from the 
owner/operator. 

  
Often an owner/operator will need some time to fully delineate a plume. During this period the 
plume may be growing before ACLs can be finalized. In these scenarios, Ohio EPA has allowed 
that the plume may either travel or grow 25% of its “original” length before an interim action 
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would be required. Every reasonable effort should be made to contain the ground water plume 
on-site. 

  
•               Periodic model verification should be implemented to ensure that the model still provides 

accurate predictions. Under a permitted facility scenario, the five-year permit renewal process 
would meet this need. For those facilities under final standards ground water monitoring due to 
enforcement or post-closure, there is no periodic review process at this time. Verification 
monitoring at the POE should be performed for all constituents to assure that the model remains 
accurate. 

  

•               If the plume is defined by concentrations above POE target levels, one option allowed to 
owner/operators has been the development of a point of action (POA). The POA is an imaginary 
line drawn around the present plume which must be contained onsite. Wells are installed at the 
POA and sampled for all the constituents of concern. Following every sampling event all 
detections of hazardous constituents at the POA are run through risk assessment for unrestricted 
use separately for each well. If the total risk at any individual well exceeds the Ohio EPA risk 
standards, then corrective action must be implemented so that the portion of the plume above 
risk is brought back to within the POA. Downgradient wells may also be necessary to assure that 
all ground water downgradient of the   unit(s) meets risk as well. Upgradient of the POA, as long 
as there is a deed restriction and ground water use restriction or environmental covenant to 
prevent exposure and source control has been implemented, there are no concentration 
standards required in the ground water. 

  
•               The source of the contamination should have been adequately addressed. Under risk scenarios 

the source does not have to be removed; however, the cumulative effect must be below the risk 
goal for all pathways for all constituents. Regarding ACLs, the source does not have to be 
removed; however, the cumulative effect is set at the POE (typically at the plume or facility 
boundary) considering ingestion, volatilization, and dermal contact pathways. Source control 
measures may be necessary to prevent the release of contaminants above their ACLs. Ohio 
EPA has required source control as part of the ACL demonstration such that continued 
uncontrolled releases of hazardous constituents are eliminated, degradation of water resources 
is restricted, and the uncertainty of eventual cleanup is reduced. This may require that a 
regulated unit meet the appropriate final standards minimum technology requirements if the unit 
has significant leakage. 

  
RC5494.021.015 

  
15. What is the basis for Ohio EPA’s review of an ACL demonstration? 

  
         The proposed ACL must not adversely affect any water use. Ohio EPA will consider the current 

and potential future use of the uppermost aquifer.  Ohio EPA is less likely to issue an approval 
under OAC 3745-54-94(B) if the uppermost aquifer is part of an unconsolidated 100 gpm 
aquifer, a ground water-based source water protection area, or a Sole Source Aquifer. The 
Division of Drinking and Ground Waters (DDAGW) can provide locations for Ohio's Sole Source 
Aquifers and source water protection areas. 

  
•               The nineteen specific factors listed in OAC 3745-54-94(B)(1) and -54-94(B)(2) need to be 

evaluated for potential adverse effects on ground water and surface water quality. All these 
factors taken together must support the demonstration that the concentration of that constituent 
at a downgradient point of use will be non-detectable or within health-based standards. The 
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demonstration must be based on attenuation in the saturated zone and show that a hazardous 
constituent does not exceed its proposed ACL at the compliance point.  These factors are the 
same as those in OAC 3745-54-93(B) used to allow the owner/operator to exclude constituents 
on Appendix IX from being included as part of the GWPS. The difference between the two lists 
is that the OAC 3745-54-93 list is not limited by concentration in the ground water. 

  
•               Ohio EPA reviews the information contained in the ACL demonstration and evaluates it 

considering the factors listed. The promulgated rule (Federal Register, Vol. 47, No. 143, page 
32298states that the basic test for evaluating an ACL demonstration is whether the constituent 
would “pose a substantial present or potential hazard to human health or the environment at any 
future time, barring war or acts of God.” The ACL demonstration must show that potential harm 
to human health or the environment will be prevented. If potential harm will only be delayed, 
rather than mitigated, then the ACL will be denied. 

  
•               To obtain an ACL, the applicant must consider any of the 19 factors that are applicable relative 

to the impacts on ground water and hydraulically connected surface water as outlined in OAC 
3745-54-94(B). This means no adverse impact to ANY potential users (regardless of proximity 
to the unit) or on the environment. OAC 3745-54-94(B)(1)(iv) states that the proximity and 
withdrawal rates of ground water users must be considered. 
  

RC5494.021.100 
  

Components of an ACL Demonstration 

The points listed in the ACL rule OAC 3745-54-94(B)(1)(a) through -94(B)(1)(i) and -94(B)(2)(a) through -
94(B)(2)(j) are components that the Director will consider in making a determination to approve or deny an 
ACL demonstration. The following list may be used as guidance to assist the owner/operator in supplying 
sufficient information. This guidance does not substitute for applicable regulations, nor is it regulation itself. 
This guidance does not impose any new requirements. The language in this guidance conveys information 
that Ohio EPA generally expects to receive and evaluate to exercise its discretion in implementing Ohio 
statutory and regulatory provisions that concern hazardous waste ACLs. 

  
Information on the individual OAC 3745-54-94(B) factors: 

  
1.     Hazardous Constituent Physical & Chemical Characteristics Including Volume and 

Potential for Migration [-94(B)(1)(a) and -94(B)(2)(a)] 
  

a.     Extent of ground water contamination 
                                                    i.     Results of Appendix VIII and IX analysis 
                                                   ii.     Plume definition of each hazardous constituent 

b.     Waste Characteristics 
                                                    i.     Quantity of waste in regulated unit 
                                                   ii.     Characteristics of waste in regulated unit 

c.      Characteristics of ACL Constituents 
                                                    i.     Density 
                                                   ii.     Solubility 
                                                  iii.     Vapor Pressure 
                                                 iv.     Viscosity 
                                                   v.     Octanol-water partitioning coefficient (if applicable) 

d.     Additional information useful for fate/transport demonstrations 
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                                                    i.     Chemical degradation data 
1.     Oxidation 
2.     Reduction 
3.     Hydrolysis 

                                                   ii.     Biological degradation data 
1.     Biodegradation 
2.     Biotransformation 

                                                  iii.     Physical attenuation data 
1.     Ion exchange 
2.     Precipitation 
3.     Complexation 

  
2.     Hydrogeological Characteristics of the Facility and Surrounding Land [-94(B)(1)(b) and 

-94(B)(2)(b)] 
                           

a.     Identification of Uppermost Aquifer 
                                                    i.     Horizontal extent 
                                                   ii.     Vertical extent 

b.     Characteristics of Each Soil Type 
                                                    i.     Thickness 
                                                   ii.     Areal extent 
                                                  iii.     Hydraulic properties 

c.      Additional information useful for attenuation demonstrations 
                                                    i.     Dispersion properties 
                                                   ii.     Retardation and sorptive properties 

1.     Organic and mineral content 
2.     Cation and ion exchange 
3.     Grain size 

d.     Characteristics of Each Subsurface Stratigraphic Unit 
                                                    i.     Horizontal and vertical extent 
                                                   ii.     Hydrologic properties 

1.     Hydraulic conductivity 
2.     Specific yield or storage 
3.     Effective porosity 

e.     Additional information useful if an aquitard is present 
                                                    i.     Hydraulic conductivity 
                                                   ii.     Pump test results 

  
3.     Ground Water Flow Direction, Quantity, and Quantity [-94(B)(1)(c) and -94(B)(2)(c)]    

  
a.     Ground Water Flow Characteristics 

                                                    i.     Horizontal flow in saturated zone 
1.     Ground water elevation data 
2.     Storage or specific yield data 

                                                   ii.     Vertical flow in saturated zone 
1.     Nested piezometer data 
2.     Storage data 

                                                  iii.     Additional Useful Site-Specific Data 
1.     Temporal variability in ground water flow 

a.     Seasonal recharge patterns 
b.     Surface water elevation changes 

                                                                                                                i.     Tidal effects 
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                                                                                                               ii.     River or lake effects 
c.      Ground water withdrawal effects on flow 

                                                                                                                i.     Drawdown effects 
  

4.     Patterns of Rainfall in the Region [-94(B)(2)(d)] 
  

a.     Precipitation Characteristics 
                                                    i.     Monthly rainfall or snowfall 
                                                   ii.     Effects of rainfall on seasonal recharge 

b.     Additional information useful if Surface Waters are nearby 
                                                    i.     Storm frequency patterns (1, 10, 25, 100 years) 
                                                   ii.     Effects of storms on infiltration 
                                                  iii.     Effects of storms or flooding 

1.     100-year floodplain 
                                                 iv.     Site-specific characteristics affecting flooding/infiltration 
                                                   v.     Ground water discharge pathways 

  
5.     Proximity of Surface Water and Proximity and Withdrawal Rates of Ground Water Users 

[-94(B)(1)(d) and -94(B)(2)(e)]      
  

a.     Surface Water Information 
                                                    i.     Location of each waterbody within 5 km downgradient 
                                                   ii.     Traveltime of ACL constituents from unit to waterbody 

b.     Additional information useful if ground water discharge of ACL constituents is likely to 
reach surface waters 

                                                    i.     Physical characteristics of each water body 
                                                   ii.     Dimensions 
                                                  iii.     Hydraulic residence time, flow rate or tidal period 
                                                 iv.     Discharge zone size 

c.      Ground Water User Information 
                                                    i.     Location and distance from facility of ground water users 

1.     Type of users 
a.     Potable 
b.     Domestic 
c.      Industrial 
d.     Agricultural 
e.     Recharge 

2.     Additional information that may be useful 
a.     Demography of surrounding area 
b.     Zoning patterns 
c.      Projected population growth 
d.     Projected ground water use 

6.     Current and Future Uses of Ground and Surface Waters in the Area and Any Water 
Quality Standards Established for Those Surface Waters [-94(B)(1)(e) and -94(B)(2)(f)] 
  

a.     Ground Water Use 
                                                    i.     Use or potential use of local ground water 
                                                   ii.     Drinking Water Source Protection Areas 

b.     Surface Water Use 
                                                    i.     Additional information if Surface Waters are nearby and ground water hazardous 

contamination discharge is likely 
1.     Designated use of each water body 
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a.     Drinking water source 
b.     Fish and wildlife propagation 
c.      Industrial or agricultural use 
d.     Area of ecological concern 
e.     Recreational area 

                                                   ii.     Present Surface Water Quality Standards 
  

7.     Existing Quality of Ground & Surface Waters & Other Sources of Contamination and 
Their Cumulative Impact on the Ground & Surface Water Quality [-94(B)(1)(f) and -
94(B)(2)(g)] 
  

a.     Ground Water Background Quality 
                                                    i.     Ground water assessment for Appendix IX constituents 

1.     Other units in uppermost aquifer 
2.     Upgradient of facility 

                                                   ii.     Historical regional ground water quality 
b.     Surface Water Quality 

                                                    i.     Additional information if ground water discharge of ACL constituents to surface 
water is likely 

                                                   ii.     Surface water assessment for ACL constituents 
1.     Each surface body that receives the contamination or is downstream 

from one 
2.     Historical regional surface water quality information 

c.      Ground Water Contamination Sources 
                                                    i.     Statement as to the presence/absence of other sources 
                                                   ii.     Additional information if background ground water is contaminated 

1.     Location of other potential sources 
2.     Available ground water data from those sources 

d.     Surface Water Contamination Sources 
                                                    i.     Additional information if ground water discharge of ACL constituents to surface 

water is likely 
1.     Statement as to presence/absence of other sources 
2.     Point source loading information including industrial facilities and 

publically owned treatment works 
a.     NPDES permit information 
b.     Waste load allocations 
c.      Mixing zone information 
d.     Monitoring data 

3.     Non-point source loading information including run-off and infiltration 
sources 

8.     Potential for Human Health Risks Caused by Exposure to Waste Constituents [-
94(B)(1)(g) and -94(B)(2)(h)]   
  
Ohio EPA’s “Closure Plan Review Guidance for RCRA Facilities” is available on the web. Part 
II covers reviews of risk-based plans. Human health risk topics useful for all ACL 
demonstrations include. 
  

a.     Exposure Assessment 
                                                    i.     Information for all demonstrations 

1.     Location of potential points of exposure (POE) 
2.     Information or type of assumptions used for exposure 

http://www.epa.state.oh.us/dhwm/cprg.html
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                                                   ii.     Additional information useful depending upon likelihood of exposure (e.g., off-
site plume, on-site ground water use) 

1.     Description of likely exposure pathways 
a.     Drinking water (ground or surface water) 
b.     Ingestion of contaminated food 
c.      Dermal contact 
d.     Inhalation of volatile organics 

2.     Population information 
b.     Health Assessment 

                                                    i.     Allowable exposure levels for each ACL contaminant 
                                                   ii.     Basic toxicological data if EPA approved allowable exposure levels are not 

available 
                                                  iii.     Cumulative impacts if background is contaminated 
                                                 iv.     Data on additive impacts for multiple contaminants 

  
9.     Potential Damage to Wildlife, Crops, Vegetation, and Physical Structures Caused by 

Exposure to Waste Constituents [-94(B)(1)(h) and -94(B)(2)(i)]     
Ohio EPA has developed a “Guidance for Conducting RCRA Ecological Risk Assessments” 
(March, 2003). Topics useful for all ACL demonstrations include terrestrial, aquatic, and 
endangered species impacts, agricultural and physical structure impacts. 
  

10.  Persistence and Permanence of Potential Adverse Effects [-94(B)(1)(i) and -94(B)(2)(j)] 
  

a.     Persistence 
                                                    i.     Statement on whether degradation of constituents is used as a fate-related 

argument 
                                                   ii.     Additional information if fate/transport used 

1.     Assessment of degradation of ACL constituents 
2.     Biodegradation, bioconcentration, biotransformation 
3.     Oxidation/reduction 
4.     Hydrolysis 
5.     Precipitation, ion exchange, complexation 

                                                  iii.     Assessment of rates of degradation 
1.     Parameters 
2.     Coefficients 
3.     Assumptions 

b.     Permanence 
                                                    i.     Statement on whether acceptable risk arguments are used 
                                                   ii.     Additional information if exposure does occur 

1.     Long-term effects associated with exposure to contaminants 
2.     Chronic effect levels 
3.     Reversibility of effects 

  
  
I.                  Information that may be cross-referenced from the permit/plan 

  
Some of the information an owner/operator may choose to submit as part of the ACL demonstration may 
already exist within Agency files as part of a RCRA Part B permit, permit application, closure/post closure plan, 
or data submittal. If the owner/operator submits any of the following items as part of the ACL demonstration, 
the information may be cross referenced rather than re-submitting it. 

OAC Rule 3745-50-44 Permit Application Contents 
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(A)                 (1)        General description of the facility 
(2)        Chemical and physical analyses of hazardous waste 
(5)        General Inspection Requirements per OAC Rule 3745-54-15 
(8)        Description of procedures, structures, or equipment used to prevent contamination of 

water supplies at facility 
(11)      Facility location information: County and township, whether the facility is located 

within a 100-year flood plain 
(13)      A copy of the Closure and Post-Closure plans, if applicable 
(19)             Topographic Map including: 

(a)                  Map scale and date 
(b)                  100-year floodplain area 
(c)                   Surface waters including intermittent streams 
(d)                  Surrounding land uses 
(f)                     Orientation of the map 
(g)                  Legal boundaries of the facility 
(i)                      Injection and withdrawal wells on and off-site 
(j)                      Buildings, treatment, storage, or disposal 

operations/structures 
(k)                   Barriers for drainage or flood control 
(l)                      Location of operational units within the facility site, where hazardous 

waste was, is, or will be. 
  

(B)                 Additional Ground Water Protection Information 
(1)                  Summary of interim status ground water monitoring data 
(2)                  Identification of uppermost aquifer and aquifers hydraulically interconnected 

beneath the facility property, including ground water flow direction and rate, and the 
basis for such identification. 

(3)                  Additional information to be included on the topographic map: Delineation of 
the waste management area and proposed POC, location of monitoring wells, 
and ground water flow direction. 

(4)                  Description of any plume of contamination in ground water: 
(a)                  Delineates the plume on the topographic map 
(b)                  Identifies the concentration of each constituent listed in the Appendix to 

OAC Rule 3745-54-98 throughout the plume, or identifies the maximum 
concentration of each of those constituents in the plume. 

(5)                  Detailed plans describing the ground water monitoring program required to 
meet OAC Rule 3745-54-97. 

(7)                  Compliance Monitoring Information: 
(a)                  Description of wastes previously handled at the facility, 
(b)                  Characterization of contaminated ground water including 

concentrations of hazardous constituents; 
(c)                   List of hazardous constituents for which compliance monitoring will be 

performed under OAC Rules 3745-54-97 and 99 

(d)                  Proposed concentration limits for each hazardous constituent, based 
on the criteria in OAC Rule 3745- 54- 94(A), including justification for 
establishing any ACLs; 

(e)                  Detailed plans and an engineering report describing the proposed 
ground water monitoring program; 
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(f)                     Description of the proposed sampling, analysis, and statistical comparison 
procedures to be utilized in evaluating the ground water monitoring data. 

(B)       (8)        Information needed to establish either a corrective action program that meets 
the requirements of OAC Rule 3745-54- 100, if applicable to the ACL 
demonstration, or a compliance monitoring program that meets the 
requirements of OAC Rule 3745-54-99. 

  
II.                Summary of Figures for ACL Demonstrations 

  
The owner/operator may use the following figures in providing information for the ACL demonstration. 
Not all this information is required to be submitted with all ACL demonstrations. 

  
A.              Figures Useful for All ACL Demonstrations: 

1.      Plume maps of each hazardous constituent (horizontal/vertical extent) 
2.      Site map showing: 

a.                      All structures 
b.                      All waste management areas 
c.                       All monitoring wells & surface sampling points (X-sections) 
d.                      All ground water withdrawal and injection wells 
e.                      All surface water bodies 

3.      Horizontal and Vertical ground water flow maps 
  

B.              Figures Useful for Detailed Demonstrations: 
1.      Areal soil map 
2.      Vertical soil map 
3.      Facility subsurface stratigraphy map(s) 
4.      Regional subsurface stratigraphy map(s) 
5.      100-year flood plain map 
6.      Ground water recharge and discharge map 
7.      Agricultural land use map 
8.      Residential land use map incl wells w/in ½ mile of property boundary 

  
C.              Additional Figures That May be Necessary in a Demonstration: 

1.      Withdrawal well cones of depression 
2.      Map showing locations of other potential sources of contamination 
3.      Map showing locations of stressed terrestrial environments 

4.      County ground water resources map covering facility area 

5.      Country DRASTIC map for facility area 
6.      Map showing locations of stressed aquatic environments 

  
III.             Summary of Tables for ACL Demonstrations 

  
The owner/operator may use the following tables in providing information for the ACL demonstration. 
Not all of this information is required to be submitted with all ACL demonstrations. 

  
A.              Tables That are Useful for All ACL Demonstrations: 
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1.                      Background concentrations of each hazardous constituent in both ground water 
and each applicable surface water body; 

2.                      Uppermost aquifer characteristic ground water quality; 
3.                      Ground water well latitude/longitude, construction, depth, and use; 
4.                      Health effects information on each hazardous constituent; 

  
B.              Tables That are Useful for Detailed Demonstrations: 

1.                      Location information of surface water bodies; 
2.                      Soil characteristics (fate and transport and leaching input parameters) 
3.                      Subsurface geology characteristics (fate and transport input parameters) 
4.                      Horizontal flow net data 
5.                      Vertical flow net data 
6.                      Ground water withdrawal rates, if applicable; 
7.                      Annual and monthly precipitation data 
8.                      Endangered and threatened species information (if applicable); 
9.                      Degradation and attenuation properties of hazardous constituents; 
10.                 Soil attenuation properties; 
11.                 Mathematical model(s) assumptions (if applicable) 
12.                 Ground water use 

  
C.              Additional Tables that May be Necessary in a Demonstration 

1.                      Physical characteristics data of each water body 
2.                      Designated uses of each surface water body 
3.                      Point source information 
4.                      Population characteristics 
5.                      Toxicity information on terrestrial impacts 
6.                      Terrestrial environment diversity information 
7.                      Aquatic toxicity information 
8.                      Aquatic diversity information 
9.                      Agricultural crop impacts data 
10.                 Animal husbandry impacts data 
11.                 Agricultural land use information 
12.                 Physical structure impacts data 
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RC5495.021.000 – Point of Compliance 
 

  
TITLE 
  
Point of Compliance 
  
PURPOSE 
  
To clarify and interpret the appropriate point in the ground water where the ground water protection standard 
(GWPS) must be met. 
  
RULE/AUTHORITY 
  
OAC 3745-54-95(A); 3745-54-95(B) 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration 
  
BACKGROUND 
  
Wells installed at the compliance point must measure whether the individual concentration limits, as defined in 
OAC 3745-54-94, have been exceeded for any of the hazardous constituents defined in OAC 3745-54-93 during 
the compliance period [OAC 3745-54-96]. The compliance point must be established in the facility permit. 
  
The compliance point is a vertical plane at the hydraulically downgradient edge of the waste 
management area. The vertical surface extends down into the uppermost aquifer underlying the waste 
management area. Wells are installed at this point on the ground surface to measure ground water 
concentrations. Under OAC 3745-54-90 through 54-100, the facility permit or post-closure plan must 
specify where the compliance point is located. The waste management area is not the extent of the 
waste itself; rather, it is the horizontal range of any man-made structures or other barriers designed to 
contain the waste in a regulated unit. 
  
OAC 3745-54-95 places the compliance point at the edge of the waste management area rather than 
a point directly below the waste, the property boundary, or some time-of-travel distance from the unit. 
Placing the point of compliance directly under the unit is impactable because the monitoring wells 
would have to be set through the waste, thus increasing the possibility of cross-contamination. The 
delay in detecting contamination directly under the unit versus detecting it at the boundary of the unit is 
minor. Conversely, placing the point of compliance at the property boundary would result in insufficient 
time to initiate corrective action when the GWPS is exceeded.  The corrective action would be made 
more difficult because treatment would be required for a much larger volume of ground water. 
  
Had the rule required that the compliance point be set with a buffer zone (i.e., five-year time of travel) 
to the facility boundary it would be difficult to provide a buffer zone rationale that would work at every 
facility. Placing the point of compliance at the waste management boundary assumes that the highest 
levels of contamination are encountered at that point which then allows clean up to begin at an early 
stage with the least quantity of ground water requiring corrective action. 
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If concentrations of the measured constituents at compliance point wells are above the concentration 
limits set in the permit as required by OAC 3745-54-94, then the owner/operator must submit a 
corrective action plan that outlines activities which will return the ground water to levels below the 
GWPS. 
  
RC5495.021.001 
  
1.               How is the compliance point “established” in the permit? 

  
Permit application OAC 3745-50-44(B)(3) requires the owner/operator to submit a topographic map 
with the delineated compliance point. If the facility is not operating under a permit but under a 
closure/post-closure plan or order requiring ground water monitoring under the OAC 3745-54-90 
through -54-100, then the ground water monitoring plan submitted as part of those plans or orders 
must include a topographic map indicating the compliance point. 
  
RC5495.021.002 
  
2.               Do these rules allow flexibility in locating the point of compliance immediately at the 

downgradient boundary of the regulated unit? 
  
Yes, the rule does allow some flexibility when there are several regulated units. OAC 3745-54-95(B)(2) 
allows the point of compliance to be described by an imaginary line circumscribing several regulated 
units, indicating that it may not precisely follow the outline of the individual unit boundaries. The rules 
offer no other flexibility for all other cases. The point of compliance remains at the downgradient unit 
boundary. 
  
While OAC 3745-54-95 states that the point of compliance must be at the downgradient unit boundary, 
it does not state that the wells monitoring the point of compliance must be installed immediately at that 
boundary. OAC 3745-54-97(A)(2) requires that wells be set such that they will yield samples 
representing the quality of ground water passing the point of compliance. OAC 3745-54-98(B) and 54-
99(B) require that the ground water monitoring system be installed at the point of compliance and comply 
with -54-97(A)(2). 
  
Some existing facilities have physical obstacles, such as buildings, natural geologic features, and 
roads that will not allow wells to be placed immediately at the downgradient unit boundary. Ohio EPA 
has interpreted OAC 3745-54-95 to allow wells to be located downgradient of these structures as long 
as the earliest possible detection will be attained. The point of compliance remains at the downgradient 
unit boundary, while the wells monitoring it, at existing units with previously existing obstacles, must be 
installed as close to the point of compliance as is physically possible. 
  
Interim Standards under 3745-65-91(A)(3) includes exemptions for alternate hydraulically 
downgradient monitoring well placement when it can be demonstrated that:  
  

•       an existing physical obstacle prevents monitoring well installation at the hydraulically 
downgradient limit of the waste management area; and  

•       the selected alternate downgradient location is as close to the limit of the waste management 
are as practical; and  
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•       the location ensures detection that, given the alternate location, is as early as possible of any 
statistically significant amounts of hazardous waste or hazardous constituents that migrate 
from the waste management area to the uppermost aquifer.  

  
Ohio EPA has determined that while OAC 3745-54-95 does not allow the point of compliance to move, 
it does allow flexibility in where the wells are located to monitor ground water passing the point of 
compliance. [See guidance document RC5497.021.000] 
  
RC5495.021.003 
  
3.               When is the compliance point required to be established in the permit? 

  
In accordance with OAC 3745-50-44(B)(3), the proposed point of compliance is required to be included 
within the owner/operator submitted permit application. The submittal is required regardless of whether 
the owner/operator is under detection monitoring, compliance monitoring, or corrective action. 
However, if an owner/operator is not submitting a permit application, as in the case of a closure or post-
closure plan, then the point of compliance is required to be submitted in accordance with OAC 3745-
54-98(G)(4). This rule requires that the components of a compliance monitoring program (including 
point of compliance delineation) must be submitted when hazardous waste has been detected and 
confirmed in the ground water. 
  
If a facility starts out under detection monitoring final standards rule OAC 3745-54-98 either through a 
closure/post-closure plan or orders, OAC 3745-54-98(B) requires that the “wells be set at the point of 
compliance as specified in OAC 3745-54-95". It is expected that all facilities operating under the final 
standards rules have an operating or post-closure permit. The permit application requires that the point 
of compliance be set prior to permit approval; therefore, it is reasonable to define the point of compliance 
through whatever means the facility is brought under the final standards rules, either a plan submitted 
for closure, post-closure or ground water monitoring through orders. 
  
RC5495.021.004 
  
4.               Are there any cases when a facility has more than one unit that the compliance point 

should NOT be an imaginary line circumscribing all the units? 
  
Yes. Even though this rule states that when there are multiple units, the compliance point will be a line 
circumscribing the units, USEPA later came out with guidance (Waste Management Area (WMA) and 
Supplemental Well (SPW) Guidance (1993)) stating that this practice may prevent either early and/or 
any detection of ground water contamination in certain circumstances. This guidance designated the 
compliance point as an imaginary line circumscribing several units, and/or imaginary lines 
circumscribing individual units. There are at least two instances where the owner/operator may not 
wish to have a compliance point surrounding all the units, and there are at least four other instances 
where Ohio EPA discourages a circumscribed line around all the units in order to be protective of human 
health and the environment. 
  
First, if a facility has more than one unit and those units are widely spaced, the ambient water quality 
may vary over the site. The rules require that downgradient quality be compared to upgradient quality 
to determine if activities at the waste management area have impacted the ground water [OAC 3745-



 RCRA TECHNICAL GUIDANCE COMPENDIUM 
Ground Water Final Standards 

Division of Environmental Response and Revitalization 
 

P a g e  52 | 112 
Created May 17, 2021 
 

54-98(F)(1)]. Should a statistically significant difference occur under such circumstances, it may only 
be due to spatial variability of the ground water chemistry, rather than true contamination from the units. 
The shorter the distance between the up and downgradient wells, the less chance of false statistically 
significant differences due to differences in ambient water quality. 
  
Second, if the possibility exists that one or more of the units may be able to clean or risk- based clean 
close and drop out of the RCRA ground water monitoring universe. If the size, design, location, and 
hydrogeologic conditions of the units are such that the spacing between them will allow installation of 
monitoring wells capable of detecting a release from the unit, then separate systems will be warranted 
in order to have the unit-specific information necessary for closure (OAC 3745-55-12(B)(1)). The final 
determination as to where to set the compliance point boundary should be made based on the number, 
spacing, and orientation of the units; the type of waste handled; and the hydrogeologic setting. 
  
Third, there are some circumstances where a single monitoring system may not be able to detect 
discharge of contamination at all. This occurs when individual units are sufficiently far apart, and either 
the contaminant chemistry (DNAPL) or the hydrogeology (e.g., hydraulically conductive sand seams 
or fractured bedrock) allow contamination to move down elevation in unexpected directions rather 
than follow the downgradient trend of the contact with the uppermost aquifer. Wells set at the far 
downgradient boundary of a large waste management area may never detect the contamination. 
[Section 1.2 WMA/SPW Guidance] 
  
Fourth, due to the hydrologic setting of the zone being monitored, a true upgradient to downgradient 
comparison of the same ground water may not be possible.  Reasons for inaccurate comparisons may 
be due to pinching out of the zone in the down gradient direction, a ground water divide between units, 
a surface water body influence, or natural or human-induced changes in the ground water flow 
direction. [Section 2.2.1 WMA/SPW Guidance] 
  
Fifth, individual compliance points would eliminate the potential for the response action at one unit to 
unnecessarily trigger the same response action for all the units. This would allow one portion of the 
facility to be in compliance or corrective action while another portion remains in detection monitoring. 
[Section 2.1 WMA/SPW Guidance] 
  
Finally, if a contaminant was released at the upgradient edge of the circumscribed units, the time from 
release until detection would be much greater than if compliance point wells were installed at the 
downgradient limit of the particular unit, greatly increasing the volume of water in the aquifer that may 
require remediation. USEPA’s goal is to detect contamination during the first sampling period after a 
release has occurred. [Section 2.1 WMA/SPW Guidance] 
  
RC5495.021.005 
  
5.               How do you evaluate the placement of the POC? 

  
OAC 3745-54-98(B) and 54-99(B) require that the owner or operator install a ground water monitoring 
system at the POC as specified under OAC 3745-54-95. OAC 3745-54-95(A) defines the POC as “a 
vertical surface located at the hydraulically downgradient limit of the waste management area that 
extends down into the uppermost aquifer underlying the regulated units.”   OAC 3745-54-95(B) defines 
waste management area as “the limit projected in the horizontal plane of the area on which waste will 
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be placed during the active life of a regulated unit.” OAC 3745-95(B)(1) indicates that the waste 
management area “includes horizontal space taken up by any liner, dike or other barrier designed to 
contain waste in a regulated unit.” Finally, OAC 3745-95(B)(2) specifies “if the facility contains more 
than one regulated unit, the waste management area is described in an imaginary line circumscribing 
the several regulated units.” 
  
OAC 3745-54-97(A)(2) and 54-97(A)(3) require that the ground water monitoring system must consist 
of a sufficient number of wells, installed at appropriate locations and depths to yield ground water 
samples from the uppermost aquifer that represent the quality of ground water passing the point of 
compliance. The system must allow for the detection of contamination when hazardous waste or 
hazardous constituents have migrated from the waste management area to the uppermost aquifer. 
  
Generally, POC monitoring wells should be as close as physically possible to the edge of the waste 
management area, which should be considered to include the horizontal range of any man-made 
structures or other barriers designed to contain the waste in a regulated unit. In some cases, physical 
obstacles, such as buildings, natural geologic features, and roads do not allow wells to be placed 
immediately at the edge of the waste management area. Ohio EPA recognized this problem and 
amended OAC Rule 3745-65-91(A)(3) (interim standards) to include exemptions for alternate 
hydraulically downgradient monitoring well placement.  A demonstration must be made to show that:  
  

•           an existing physical obstacle prevents monitoring well installation at the hydraulically 
downgradient limit of the waste management area; and  

  
•           the selected alternate downgradient location is as close to the limit of the waste 

management as is practical; and  
  

•           the location ensures detection that, given the alternate location, is as early as possible of 
any statistically significant amounts of hazardous waste or hazardous constituents that 
might migrate from the waste management area to the uppermost aquifer. 

  
When the owner/operator proposes a single ground water monitoring system for multiple waste 
management units, the owner/operator must determine if POC monitoring well locations enable 
detection of hazardous constituents from the regulated units that have entered the ground water in 
the uppermost aquifer. 
  
OAC 3745-54-98(B) and 54-99(B) require that the owner/operator install a ground water monitoring 
system at the POC as specified under OAC 3745-54-95. OAC 3745-54-95(A) defines the POC as “a 
vertical surface located at the hydraulically downgradient limit of the waste management area that 
extends down into the uppermost aquifer underlying the regulated units.” Accordingly, identifying the 
waste management area is the key to locating POC monitoring wells. 
  
OAC 3745-54-95(B)(2) states that if the facility contains more than one regulated unit, the waste 
management area is described by an imaginary line circumscribing the several regulated units. 
Because the location of the waste management area establishes the location of the POC and the 
location of the POC dictates where the ground water monitoring system is installed [OAC 3745- 54-
98(B) and 54-99(B); 54-95(A)], OAC 3745-54-95(B)(2) allows an owner/operator to install a single 
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monitoring well network rather than separate networks for each unit. This concept is reiterated in OAC 
3745-54-97(B), which states that separate ground water monitoring systems are not required for each 
regulated unit provided that provisions for sampling the ground water in the uppermost aquifer will 
enable detection and measurement at the compliance point of hazardous constituents from the 
regulated units that have entered the ground water in the uppermost aquifer. 
  
When there are multiple regulated units at a facility and the owner or operator is proposing a single 
monitoring well system, the owner/operator should evaluate whether the locations of the POC 
monitoring wells will enable detection and measurement at the compliance point of hazardous 
constituents from the regulated units that have entered the ground water in the uppermost aquifer. In 
U.S. EPA’s Waste Management Area (WMA) and Supplemental Well (SPW) Guidance (1993), it is 
noted that this single monitoring network may prevent either early and/or any detection of ground water 
contamination in certain circumstances. For example: 
  

·     If the regulated units are widely spaced, the ambient water quality may vary over the site. The 
rules require that downgradient quality be compared to upgradient quality to determine 
if activities at the waste management area have impacted the ground water [OAC 3745-
54-98(F)(1)]. Should a statistically significant difference occur under such circumstances, 
it may only be due to spatial variability of the ground water chemistry, rather than true 
contamination from the units. The shorter the distance between up and downgradient 
wells, the less chance of false statistically significant differences due to differences in 
ambient water quality. 

  
·     When individual units are far enough apart, and either the contaminant chemistry (DNAPL) 

or the hydrogeology (hydraulically conductive sand seams or fractured bedrock) allow 
contamination to move down elevation in unexpected directions rather than follow the 
downgradient trend of the contact with the uppermost aquifer, wells set at the far 
downgradient boundary of a large waste management area may never detect the 
contamination [Section 1.2 WMA/SPW Guidance]. 

  
·     Due to the hydrogeologic setting of the monitored zone, a true upgradient to downgradient 

comparison of the same ground water may not be possible due to pinching out of the 
zone in the downgradient direction, a ground water divide between units, a surface water 
body influence, or natural or human-induced changes in the ground water flow direction. 
[Section 2.2.1 WMA/SPW Guidance] 

  
·     If a contaminant was released at the upgradient edge of the circumscribed units, the time from 

release until detection would be much greater than if compliance point wells were 
installed at the downgradient limit of a particular unit, greatly increasing the volume of 
water in the aquifer that may require remediation. USEPA’s goal is to detect 
contamination during the first sampling period after a release has occurred [Section 2.1 
WMA/SPW Guidance]. 

  
Additionally, single monitoring well systems may hinder regulatory determinations or lead to regulatory 
requirements that are not valid for all of the subject regulatory units: 
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·     If the possibility exists that one or more of the units may be able to clean or risk-based clean 
close, a single monitoring well system may not provide sufficient unit-specific 
information for closure [OAC 3745-55-12(B)(1)]. If the size, design, location, and 
hydrogeologic conditions of the units are such that the spacing between them will allow 
installation of monitoring wells capable of detecting a release from an individual unit, 
separate systems may be warranted. 

  
·     A single monitoring well system could result in a response action that is not warranted for all 

of the units. This type of monitoring system does not allow one portion of the facility to be in 
compliance or corrective action while another portion remains in detection monitoring 
[Section 2.1 WMA/SPW Guidance]. 

  
The final determination as to where to set the compliance point boundary should be made based on the 
number, spacing, and orientation of the units; the type of waste handled; and the hydrogeologic setting. 
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RC5496.021.000 – Compliance Period 
 

  
TITLE 
  
Compliance period. 
  
PURPOSE 

  
To clarify and interpret the appropriate time period during which the ground water protection standard (GWPS) 
will apply and when it must be established in the facility permit for hazardous waste management units subject to 
ground water monitoring rules within Ohio Administrative Code (OAC). The guidance will include an 
explanation of why the rules include a compliance period, when the compliance period begins, and what 
circumstances may extend it. 
  
RULE/AUTHORITY 
  
OAC 3745-54-96(A); 3745-54-96(B); 3745-54-96(C) 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration. 
  
BACKGROUND 

  
When the GWPS is established in the permit or post-closure plan, the time period must be specified over which 
it applies. The time period is equal to the number of years the waste management area has been active, 
including any activity prior to the permit being issued, and the closure activities. The compliance period must be 
established in the permit/plan when a compliance ground water monitoring program, according to OAC 3745-54-
99, is implemented. If the GWPS is being exceeded at the end of the compliance period and corrective action 
is ongoing, the compliance period must be extended until corrective action is completed. 

  
RC5496.021.001 
  
1.               How does Ohio EPA interpret the term “compliance period”? 

  
The compliance period is the time during which the ground water protection standard applies to the facility. It 
is the length of time during which an owner/operator must conduct compliance or corrective action monitoring, 
equal to the number of years of the active life of the waste management area, including any waste management 
activity prior to permitting plus the time it took to complete the closure activities prior to certification. For 
example, assume a surface impoundment began operation in January of 1968, was permitted in 1970, stopped 
operations in 1975, and was certified landfill closed in December of 1978. The compliance period would equal 
the active life of the unit including the time before permitting (January 1968 to 1975) and the closure period 
(1975 to December of 1978). The closure period is the time from the last addition of hazardous waste to the 
surface impoundment until it was certified closed. The closure period is not equal to, nor does it include the 
post-closure period. Therefore, the total compliance period for that unit would be eleven years (January of 
1968 to December of 1978). The compliance period may be either longer or shorter than the post-closure 
period. 
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RC5496.021.002 
  
2.               Why must the owner/operator include any time period prior to permit issuance in the compliance 

period? 
  
The compliance period is based upon the length of time when any leachate from the regulated unit(s) could 
have entered the ground water due to lack or failure of liners/containment). The compliance period length 
is determined regardless of whether or not the activity at the unit began prior to it being permitted. Ohio EPA 
views the active life of a unit as the time during which the release of leachate to the ground water is likely to be 
the greatest. Therefore, the time frame for the ground water compliance period must be at least equal to the active 
life of the facility to allow sufficient time to track any plume of contamination. 

  
RC5496.021.003 
  
3.               When more than one unit is present in the waste management area, why is the compliance period 

based on the active life of the whole waste management area rather than each separate unit? 
  
If there are more than one regulated units within a waste management area, then wastes may have started 
leaking into the ground water from the beginning of activity at the first unit and will continue until the last unit is 
certified closed. Therefore, the active life of the whole waste management area is the most conservative time 
frame to protect human health and the environment. However, it may be possible to differentiate between which 
units are causing the contamination based upon the waste streams emanating from individual units. 
Accordingly, this approach allows the compliance period to end for one or more units. 

  
RC5496.021.004 
  
4.               How does Ohio EPA define “initiation of a compliance monitoring program”? 

  
The owner/operator must submit a compliance ground water monitoring plan per OAC 3745-54-98(G)(4) as part 
of a permit modification (or post-closure plan modification) per OAC 3745-50-51 once contamination has been 
detected in the ground water. Ohio EPA has the responsibility to review the plan and either approve, deny, or 
approve the plan with modifications. Once the plan is approved, the facility must begin implementing the plan. 
The date that the plan is approved, assuming it was submitted following detection of hazardous constituents, 
not in anticipation of detection, compliance monitoring is initiated, and the compliance period starts. 

  
RC5496.021.005 
  
5.               If the compliance period ends before the post-closure care period ends, do the requirements to 

perform ground water monitoring also cease? 
  
No. If the owner/operator has been conducting compliance monitoring during the compliance period, the 
compliance period ends within the post-closure care period, and there are still “hazardous constituents” per 
OAC 3745-54-93 at the compliance point, the owner or operator must again institute a compliance monitoring 
program under OAC 3745-54-91(A)(1). If no hazardous constituents are above their respective practical 
quantitation limits (PQLs) at the compliance point at the end of the compliance period, the facility would move into 
detection monitoring per OAC 3745-54-90(C)(2) until the post-closure care period is completed. However, once 
the detection monitoring program is initiated, it is possible that the facility could be moved again into compliance 
or corrective action if the GWPS is exceeded. (See Diagram 1.) During post-closure, once the compliance 
period has been completed, the differences between a detection program and a compliance program are 
minimal. The hazardous constituents to be sampled, their respective concentration limits, and the compliance 
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point have already been set, and typically would not change. Owner/operators are not required, either by OAC 
3745-54-96 or OAC 3745-54-90, to submit another ground water monitoring plan moving the facility into 
detection monitoring once compliance monitoring has been initiated. As long as additional corrective action is 
not required under OAC 3745-54-99, the facility may continue under the compliance monitoring plan for the rest 
of the post-closure care period. 

  
RC5496.021.006 
  
6.               What happens if the compliance period extends beyond the post-closure care period? 

  
There are no regulatory requirements that the post-closure care period must be extended to co-terminate with 
the compliance period. OAC 3745-55-17(A)(2)(b) allows the Director to extend the post-closure care period, if 
necessary, to protect human health and the environment. If a facility is cleaning up a plume under a corrective 
action ground water monitoring program (OAC 3745-54-100) at the end of post-closure care, then according to 
OAC 3745-54-100, the compliance period will be extended. It may be most protective of human health and the 
environment to extend the post-closure care period to terminate at the same time as the compliance period. 
(See Diagram 1.) 

  
  

 
  
  
RC5496.021.007 
  
7.               What circumstances determine when corrective action activities are completed? 

  
Three years of ground water monitoring with all concentrations for all hazardous constituents (per OAC 3745-
54-93) below their respective concentration limits (per OAC 3745-54-94) at the point of compliance (per OAC 
3745-54-95) is a reasonable measure that corrective action has been accomplished. The owner/operator may 
reinstate a detection monitoring program if the regulated unit is still within the post-closure care period and the 
facility has been below the GWPS for three years.  If the post-closure care period has ended, then the ground 
water monitoring program may terminate. 

  

The picture can't be displayed.
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RC5497.021.000 – General Ground Water Monitoring Requirements 
 

  
TITLE 
  
General ground water monitoring requirements 
  
PURPOSE 

  
To establish guidance, clarify and provide rule interpretation on the following:  
  

•        placement and number of wells for owner/operators subject to final standards ground water monitoring 
regulations, 
  

•        number of ground water monitoring systems required for owners or operators that have more 
than one hazardous waste unit subject to ground water monitoring rules, 

  
•        define minimum construction standards for the installation and maintenance of monitoring 

wells used for the collection of ground water samples, 
  

•        address ground water sampling and analysis procedures, 
  

•        address the background dataset needed for statistical determinations, 
  

•        address statistical methods and performance standards, and 
  

•        recordkeeping and reporting requirements for regulated hazardous waste management units 
subject to ground water monitoring under Ohio Administrative Code (OAC) rule 3745-54-73, 
74, 75, 77, 97(J), and 54-100(G). 

  
RULE/AUTHORITY 
  
OAC 3745-54-97(A) through 3745-54-97(J), 3745-54-100(G) 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration. 

  
BACKGROUND 

  
OAC 3745-54-97(A) requires owners and operators to collect samples representative of in-situ ground water 
quality from a minimum number of monitoring wells to determine the background ground water quality in the 
uppermost aquifer and whether the hazardous waste management operations have affected ground water 
quality downgradient of the unit(s). 
  
Ohio's rules allow owners or operators of more than one hazardous waste management unit subject to Rules 
3745-54-90 through 54-100 of the Ohio Administrative Code (OAC) to combine the ground water monitoring 
programs for multiple units provided that the monitoring system will detect and measure any hazardous 
constituents from the regulated unit that have entered the uppermost aquifer. 
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Ground water monitoring wells must be designed and constructed in a manner that allows collection of 
representative samples.  Monitoring well construction must prevent the introduction of contaminants to an 
aquifer.  
  
Owners or operators of hazardous waste management units subject to OAC 3745-54-90 through 54-100 are 
required to implement a ground water monitoring program that includes consistent and reliable sampling and 
analysis procedures. Owner/operators are also required to determine the ground water surface elevations 
during each sampling event. 
  
Statistical analyses used to compare the ground water quality of a monitored zone downgradient of a regulated 
unit are derived from: 1) a standard provided in a permit; 2) the ground water quality from a background or 
upgradient well screened in the same monitored zone; or 3) historic concentrations from the same well. These 
comparisons provide reliable determinations as to whether a waste management unit has influenced the 
quality of the ground water. Statistics may also be used to determine the extent of ground water contamination. 
A well is considered beyond the plume of contamination if no statistically significant difference is observed 
between a downgradient well and background. 

  
Collection of background data is an integral part of determining whether a facility is operating under the correct 
ground water monitoring program. The background dataset must be large enough to provide an accurate 
assessment of site-specific ground water quality unaffected by the regulated unit. 

  
Under final standards detection monitoring, statistics are used to determine if background values for each 
parameter are exceeded by a statistically significant difference at the compliance point. Under compliance 
monitoring, statistics are used to determine whether the concentration limit set under OAC 3745-54-94 is 
exceeded by a statistically significant difference either at the compliance point or between the compliance point 
and the downgradient facility boundary. 

  
No single statistical method will be able to provide a high degree of assurance that contamination or an 
exceedance of a concentration limit will be detected. Therefore, several different methods are provided by rule 
along with general performance standards that must be met by the chosen method. These performance 
standards reflect that several different aspects of the monitoring program interact to determine the ability of a 
statistical test to detect contamination or an exceedance. 

  
The intent of the performance standards is to achieve a proper balance between the risk that procedures will 
falsely indicate that a regulated unit is causing background values or concentration limits to be exceeded (false 
positives) and the risk that procedures will fail to indicate that background values or concentration limits are 
exceeded (false negatives). 
  
Finally, owners/operators of hazardous waste management units subject to OAC 3745-54-90 through 54-101 
are required to keep records of analyses and report ground water monitoring information. 
  
RC5497.021.001 

  
1.               Where should the background wells be located with respect to the regulated unit(s)? 

  
Background monitoring wells must be located beyond the extent of potential contamination from the hazardous 
waste management unit to provide samples representative of background water quality, screened at the same 
stratigraphic horizon(s) as the downgradient wells to ensure comparability of data, and of sufficient number to 
account for heterogeneity in background ground-water quality (U.S. EPA, Technical Enforcement Guidance 
Document (TEGD) 1986, p. 46). 
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Ohio EPA interprets this rule to mean that hydraulically upgradient placement (i.e., in the direction of increasing 
static head from the limit of the waste management area) is preferred but may be waived in certain 
circumstances. Cases that may warrant an alternative placement of the background monitoring wells are as 
follows: 

  
A.              The owner/operator may be required to find an alternate location if other waste management activities 

have affected ground water quality upgradient of the regulated unit. Existing ground water contamination, 
not associated with the operation of the regulated hazardous waste management unit(s), may bias 
statistical comparisons of ground water quality data; 

  
B.              A hazardous waste management unit is located such that the hydraulically upgradient position is 

inaccessible due to a physical obstacle. (e.g., the unit abuts a building, waste management structure(s), 
underground utilities, or other immobile structure(s)); 

  
C.              The natural or anthropogenic-influenced ground water flow direction is variable and no location is 

clearly hydraulically upgradient under all conditions; 
  
D.              The hazardous waste management unit is situated adjacent to the facility property boundary such that 

upgradient placement would require the installation of an off- site well; or 
  
E.              The stratigraphic unit being monitored downgradient may pinch out in the upgradient direction. 

  
In the above cases, an owner/operator may install at an alternative location provided that the well is situated 
beyond the influence of the hazardous waste management unit and is capable of providing representative 
background ground water samples not affected by the unit's hazardous waste management operations. 
  
RC5497.021.002 

  
2.               What is meant by “represent the quality of background water that has not been affected by 

leakage from a regulated unit"? 
  
The purpose of background monitoring wells is to collect ground water data that represents unaffected water 
quality in the uppermost aquifer prior to it flowing under the unit. Under OAC 3745-54-98(F)(1), background 
data are compared to downgradient ground water quality data to determine if the two datasets are statistically 
different. Statistically different background ground water quality relative to water quality downgradient from the 
unit could indicate that contamination has been released. 

  
OAC 3745-54-97(A)(1) requires that the placement of the background well(s) should be based on 
consideration of the location of all hazardous waste management units at the facility. Well placement must be 
unaffected by any regulated unit’s operations even though a facility may consist of several treatment, storage 
or disposal operational units. 

  
An owner/operator may use monitoring wells that are not upgradient provided that sampling those wells will 
provide a good indication of background ground water quality. According to OAC 3745-54-97(A)(1)(a), alternate 
well locations may be employed when ground water upgradient of the unit has been contaminated. An 
alternate location may be used as long as the wells allow for the determination of statistically significant 
changes in the downgradient monitoring wells. 
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Nothing in OAC 3745-54-97(A)(1) allows the owner/operator to use an affected upgradient well as the background 
well when upgradient or site-wide contamination exists. However, when no other option exists, using an 
affected upgradient well may be the only way to provide an indication whether activity at the regulated unit has 
impacted ground water quality.  An owner/operator may avail themselves of this option when the 
contamination is not composed of exactly the same parameters as were managed in the specific unit being 
monitored. The owner/operator may use statistical comparisons between wells just upgradient from the 
regulated unit and wells immediately downgradient of the unit to demonstrate whether the unit released 
hazardous waste into the uppermost aquifer. In order to be allowed to make this demonstration, the 
owner/operator would have to apply for an ORC 3734.02(G) exemption from the Director. 
  
RC5497.021.003 

  
3.               What are the conditions that warrant the placement of more than one background well to 

establish background ground water quality? 
  
An owner/operator is required to install at least one background monitoring well to establish background ground 
water quality within the uppermost aquifer that is not affected by leakage from a regulated unit as required in 
OAC 3745-54-97(A). Dependent upon the complexity of the site-specific hydrogeologic conditions and the 
number, location, and size of the hazardous waste management unit(s), more than one background well may 
be necessary to characterize the background ground water quality within the uppermost aquifer. Owners or 
operators who make comparisons of upgradient and downgradient monitoring results with data from only one 
background well increase the risk of a false indication of contaminant release (U.S. EPA, TEGD, 1986, p. 67). 

  
Some general situations that may warrant the installation of more than one background monitoring well are as 
follows: 
A.              A facility consists of one very large hazardous waste management unit; 

  
B.              A facility consists of multiple hazardous waste management units subject to ground water monitoring; 

  
A background well may be required for each unit if unit-specific hydrogeologic conditions are not 
similar. Hazardous waste management units that are combined into a "waste management area" for the 
purposes of ground water monitoring (under OAC 3745-54-95(B)(2)) are not required to maintain 
individual background wells for each hazardous waste management unit component but are required 
to install a sufficient number of background monitoring wells to establish background ground water 
quality within the uppermost aquifer at the facility. 

  
C.              A facility is situated in a complex hydrogeologic setting that is characterized by distinctly different 

hydraulic zones within the uppermost aquifer; 
  

The owner or operator should consider the complexity of hydrogeology, the direction and number of 
distinct flow zones present within the uppermost aquifer, and any potential vertical flow pathways. 
When the hydrogeologic conditions of a site are complex, more than one background well will usually 
be necessary. Typically, at least one background monitoring well should be installed within each distinct 
hydraulic zone. 

  
D.              Spatial or seasonal variability in the background ground water quality within the uppermost aquifer is 

observed. 
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Even under circumstances where the hazardous waste management unit is small and hydrogeologic 
conditions prove to be simple and straight-forward, spatial or seasonal variations may occur. More than 
one background monitoring well may be necessary to account for these natural variations.  
  

RC5497.021.004 
  
4.               What are the criteria for determining how many downgradient wells are sufficient to meet 

the requirements of OAC 3745-54-97(A)(2) and 54-97(A)(3)? 
  
An owner/operator should maintain enough monitoring wells installed hydraulically downgradient (i.e., in the 
direction of decreasing static head) at the limit of the waste management area to provide samples that will 
represent the full quality of ground water moving past the point of compliance and allow for the immediate 
detection of releases. If there is one unit, with the point of compliance at the unit boundary, then the 
owner/operator must install detection monitoring wells as close as physically possible to the edge of the unit. 
If more than one unit is circumscribed by the point of compliance, then a sufficient number of wells screened 
at the proper depths must be installed along the downgradient compliance point to ensure immediate detection 
of any statistically significant amounts of hazardous waste or hazardous waste constituents that migrate to the 
uppermost aquifer. 

  
The number, location and vertical placement of downgradient monitoring wells will depend on the following: 

  
A.              Relative size, shape and design of the hazardous waste management unit(s). 

  
B.              Hydrogeologic environment and direction of ground water flow (horizontal and vertical) in the uppermost 

aquifer. 
  

General guidelines (U.S. EPA, TEGD, 1986) that tend to require more numerous and closely spaced 
downgradient monitoring well intervals are as follows: 

  
1.                                              Complex geology within the uppermost aquifer; 
2.                                              Heterogeneous conditions with variable hydraulic conductivities; 
3.                                              Hydrogeologic recharge zones; 
4.                                              Steep or variable hydraulic gradients; 
5.                                              High ground water flow velocities; and 
6.                                              Seasonal or variable ground water flow directions. 

  
Guidelines that allow for uniform, and possibly wider spacing, are as follows: 

  
1.                                              Simple and uniform geologic conditions within the uppermost aquifer; 
2.                                              Homogeneous conditions with uniform hydraulic conductivity; 
3.                                              Low and constant hydraulic gradients; 
4.                                              Low ground water flow velocities; and 
5.                                              Consistent ground water flow direction. 

  
C.              Contaminant properties 

  
The fate and transport of contaminants are functions of their relative solubility, density, viscosity, and 
potential for sorption, reaction and degradation. If a contaminant source has multiple contaminants with 
differing properties, the result could be the formation of multiple plumes with differing depths and flow 
rates necessitating a more extensive set of wells. 
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Additional guidance for placement of monitoring wells can be found in Ohio EPA's Technical Guidance 
Manual for Hydrogeologic Investigations and Ground Water Monitoring. 

  
 
RC5497.021.005 

  
5.               Where should a downgradient monitoring well be placed if it is impossible to install it at the 

compliance point due to a physical obstacle (e.g., building)? 
  
Downgradient monitoring wells installed to meet OAC 3745-54-97(A) should be placed as close to the hazardous 
waste management unit as possible to allow for the immediate detection of contaminant releases. However, if 
placement of downgradient monitoring wells is impossible or dangerous, the owner/operator is still required to 
install wells at appropriate locations and depths as close as practical to the unit. Interim Standards rule 3745-
65-91(A)(3) has been amended to include exemptions for alternate hydraulically downgradient monitoring well 
placement. The Ohio EPA would consider “appropriate locations other than directly at the unit boundary if the 
owner or operator of a facility can demonstrate that an alternate hydraulically downgradient monitoring well 
location will meet several criteria which are: 

  
A.              An existing physical obstacle prevents monitoring well installation at the hydraulically downgradient 

limit of the waste management area; 
  
B.              The selected alternate downgradient location is as close to the waste management area as practical; 

and, 
  
C.              The location ensures detection that is as early as possible, given the alternate location, of any 

statistically significant amounts of hazardous waste or hazardous waste constituents that migrate from 
the waste management area to the uppermost aquifer. 

  
In addition to geologic features, buildings, highways, or railroads, Ohio EPA believes that safety factors also 
may qualify as "physical obstacles". For example, the presence of overhead or underground electrical cables 
and wires, underground storage tanks and associated piping, and underground pipelines may threaten drillers. 

  
Alternate locations of downgradient monitoring wells are not appropriate when the physical obstacles may be 
avoided. For example, moving a planned well laterally from a physical obstacle to a position still adjacent to the 
waste management area may avoid the need for an alternate location. Further, Ohio EPA does not require 
placement of monitoring wells where installation or sampling would substantially raise injury risk posed to 
individuals involved in those activities or where placement would require an extreme disruption to normal 
facility operations. 
  
RC5497.021.006 

  
6.               Does OAC 3745-54-97 require wells to be set in any zone besides the uppermost aquifer to track 

contaminant migration? 
  
No, this rule does not. However, if the unit to be monitored is a land treatment unit, unsaturated zone monitoring 
is required by OAC 3745-56-78. Monitoring data from perched aquifers, and low permeability or intermittent 
saturated zones may be required during closure, compliance and/or corrective action phases of ground water 
monitoring to evaluate present or potential threats of contamination to the uppermost aquifer which should be 
included in risk calculations. [Refer to RC5490.021.004] 

http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
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RC5497.021.007 

  
7.               How would the "compliance point" of multiple hazardous waste management units be 

determined? 
  
The "compliance point" is the perimeter of the waste management area for any particular hazardous waste 
management unit or, for multiple waste management units, as an imaginary line that circumscribes several 
waste management components. The waste boundary is not the outer limit of the waste itself, but rather it is 
the boundary of the waste management area that includes any horizontal space taken up by liners, dikes, or 
other barriers designed to contain waste in the regulated unit. [Refer to RC5495.021.002] 

  
This rule allows owners/operators to manage the units as one for the purposes of ground water monitoring 
and closure when units are situated immediately adjacent or within close proximity to one another with only their 
containment structures and maintenance access pathways separating them. This rule allowance is provided 
when there is insufficient spacing for the installation of monitoring wells capable of producing representative 
samples from each unit. For example, if an owner/operator utilizes a series of five surface impoundments to 
manage its hazardous waste and the surface impoundments are separated only by the containment structure 
(dike), then the surface impoundments would be considered one unit for both long term monitoring and closure. 
  
RC5497.021.008 

  
8.               Are there any cases when a facility has more than one unit that the compliance point should 

NOT be an imaginary line circumscribing all the units? 
  
Yes. Even though OAC 3745-54-95(B)(2) states that when there are multiple units, the compliance point will be 
a line circumscribing the units, USEPA later came out with guidance (Waste Management Area (WMA) and 
Supplemental Well (SPW) Guidance (1993)) stating that this practice may prevent either early and/or any 
detection of ground water contamination in certain circumstances. This guidance designated the compliance 
point as an imaginary line circumscribing several units, and/or imaginary lines circumscribing individual units. 
There are at least two instances where the owner/operator may not wish to have a compliance point surrounding 
all the units, and there are at least four other instances where Ohio EPA would not want it around all the units 
in order to be protective of human health and the environment. All six scenarios are detailed in TGC guidance 
document RC5495.021.004 for reference. 
  
RC5497.021.009 

  
9.               What is meant by, "All monitoring wells must be cased in a manner that maintains the integrity 

of the monitoring well borehole?” 
  
This statement requires that wells be cased to maintain access to the subsurface and, in most cases, that a 
screen be installed to properly maintain an open passage to allow for the collection of representative samples. 
The casing is the material that retains an open hole and provides access to the subsurface. The screen is a 
filtering mechanism that allows water to enter the well.  Over their operating life, the casing and screen should 
be able to maintain structural integrity and durability, be resistant to chemical and microbiological corrosion and 
degradation, and withstand the physical forces acting upon them (e.g., development, purging, and sampling). 
The most suitable casing and screen materials should be determined based on site hydrogeology and the 
project data quality objectives. 
  
RC5497.021.010 
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10.           What is meant by, "This casing must be screened or perforated, and packed with gravel or sand, 
where necessary, to enable collection of ground water samples?” 

  
The intent of OAC 3745-54-97(C) is to clearly state that monitoring wells must be properly constructed to 
enable the collection of representative ground water samples.  Proper construction involves correct installation 
of the well casing within the borehole, proper screen slot sizing, appropriate filter pack and sealing of the 
annular space, and well development. Detailed guidance regarding proper monitoring well design and 
installation can be found in Chapter 7 of the Technical Guidance Manual Hydrogeologic Investigations and 
Ground Water Monitoring.  
  
RC5497.021.011 

  
11.           What is meant by, "The annular space (i.e., the space between the borehole and well casing) 

above the sampling depth must be sealed to prevent contamination of samples and the ground 
water?" 

  
The annular seal provides a seal between the borehole wall and the casing. The annular seal prevents vertical 
movement of water within the borehole and infiltration of surface water and contaminants. As such, the intent 
of OAC 3745-54-97(C) is to clearly state that monitoring wells must be properly constructed to enable the 
collection of representative ground water samples.  Proper construction involves correct installation of the well 
casing within the borehole, proper screen slot sizing, appropriate filter pack and sealing of the annular space, 
and well development. Detailed guidance regarding proper monitoring well design and installation can be 
found in Chapter 7 of the Technical Guidance Manual for Hydrogeologic Investigations and Ground Water 
Monitoring.  

  
RC5497.021.012 

  
12.           Does OAC 3745-54-97(C) require that documentation of monitoring well construction be 

submitted? 
  
No. However, the submittal of the information would still be covered under the annual reporting rule, OAC 3745-
54-75. This rule states that the report must cover facility activities (installation of new or replacement wells would 
be included) during the previous calendar year and that the report form and instructions supplied by the director 
must be used. The form that the director of Ohio EPA supplies requests monitoring well construction information 
be submitted. In addition, the Ohio Revised Code Sections 1521.05(A) and (B) require a well log report of 
each monitoring well installed and abandoned to be submitted to Ohio Department of Natural Resources 
(ODNR), Division of Water, Ground Water Section using state supplied forms. 

  
Without this documentation, an owner/operator will not be able to demonstrate that wells have been designed, 
constructed, or installed to meet the principal performance standards specified in the OAC 3745-54-97(C). The 
information should be kept on-site as part of the operating record and reported as part of ground water quality 
assessment plans, closure or post-closure plans, permit applications, annual reports, or as appropriate.  

  
RC5497.021.013 

  
13.           What are the maintenance requirements for monitoring wells? 

  
An owner/operator should ensure that wells provide representative samples during their operating life. Operational 
lifetime could easily exceed thirty years, considering the operating, closure, and post-closure periods of a 
hazardous waste unit. The integrity of the borehole should be maintained, the screened interval (or open 
borehole) should continue to yield sufficient ground water for representative samples, the casing should not 
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collapse, and the surface seal and protective casing should continue to prohibit infiltration of surface 
contaminants. 

  
During routine sampling, owners or operators should inspect the wells and document their condition. Samples 
may be compromised if a well no longer meets the requirements under OAC 3745-54-97(C) and subsequently 
the well should be repaired or replaced as soon as possible. Examples of deterioration that may warrant repair, 
replacement, or potential redevelopment include (but are not limited to): 

  
·     Cracks in the cement surface. 
·     Frost heaving of the surface seal. 
·     An uncapped well casing (either inner or outer), open to the atmosphere. 
·     Collapsed, bent, or loose well casing. 
·     Siltation. 

  
RC5497.021.014 

  
14.           What are the owner’s/operator's sample collection and analysis requirements? 

  
An owner/operator is required to collect and analyze samples until final closure. Sample collection will differ 
depending upon the type of monitoring program (detection, compliance, or corrective action), the chemical 
parameters or hazardous waste constituents collected, the point at which they are collected, and the 
frequency. 

  
Owners/operators implementing a detection ground water monitoring program under OAC 3745-54-98 are 
required to sample for an Ohio EPA approved list of indicator parameters, waste constituents, and/or reaction 
products that provide a reliable indication of the presence of hazardous constituents in ground water. The 
approved list must be based on the wastes managed at the unit, the effect of the unsaturated zone upon 
those constituents, and the delectability of those constituents in ground water both up and down gradient of the 
unit (OAC 3745-54-98(A)). The frequency must be specified in the permit/plan and must be collected at least 
at the point of compliance. 
  
RC5497.021.015 

  
15.           Do the sampling and analysis procedures vary depending on whether the owner/operator is 

conducting detection monitoring according to OAC 3745-54-98, compliance monitoring 
according to OAC 3745-54-99, or corrective action monitoring according to OAC 3745-54-100? 

  
Sampling and analysis procedures for owners/operators performing either compliance monitoring or 
corrective action monitoring can be based on similar methods or procedures as utilized for detection; however, 
the procedures will need to be updated to reflect the effects of ground water contamination. The most 
important modification will be the establishment of the Ground Water Protection Standard (GWPS). Of the four 
components in a GWPS, only the list of hazardous constituents (OAC 3745-54-93) pertains to

 procedures. The list is based on those constituents in the Appendix to OAC 3745-51-11 that have been 
detected in the uppermost aquifer underlying the regulated unit and that are reasonably expected to be in or 
have derived from wastes contained in that unit. The frequency for monitoring these parameters must be 
specified in the permit or plan. 

  
In addition, under compliance monitoring, the owner/operator samples for the constituents in the Appendix to 
OAC  3745-54-98 (or a subset) annually at the point of compliance. The sampling procedures must be adequate 
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to determine if any hazardous constituent has surpassed the concentration limit established under OAC 3745-
54-94 anywhere between the unit and the downgradient facility boundary (OAC 3745-54-91(A)(3)). 

  
Owners/operators implementing corrective action under OAC 3745-54-100 are also required to establish the 
GWPS. Sampling performed under these rules focuses on demonstrating the effectiveness of corrective action 
both on-site and beyond the facility boundary. While OAC 3745-54-100(D) requires that the monitoring program 
be based on the requirements of a compliance monitoring program under OAC 3745-54-99 and “be as effective 
as” a compliance monitoring program, no set list of parameters or frequencies are specified and monitoring of 
the Appendix to OAC 3745-54-98 parameters is not a required component. 
  
RC5497.021.016 

  
16.           How do you determine which sampling and analytical methods are appropriate? 

  
The appropriateness of the method is determined by the purpose of the monitoring. There may be several 
methods established for the same parameter. Technical recommendations for ground water sampling and water 
level measurement methods are provided in the most current version of Ohio EPA’s Technical Guidance Manual 
for Hydrogeologic Investigation and Ground Water Monitoring (TGM). 

  
It is recommended that analytical methods follow U.S. EPA’s SW-846. The general guideline is to choose the 
SW-846 method established for ground water having the lowest method detection limit (MDL). To be protective 
of human health and the environment, the MDL should be at or below the human health/environmental health 
standard. 
  
RC5497.021.017 

  
17.           What information is necessary to document that the appropriate sampling and analysis 

procedures have been followed? 
  
Owners/operators should maintain a field log and chain of custody record that documents how the samples were 
collected and transferred to the lab. The Technical Guidance Manual for Hydrogeologic Investigation and 
Ground Water Monitoring Chapter 10 provides guidance on what information should be included in the 
documentation. For those owners or operators who rely on an environmental consultant to maintain a field log, 
a copy of the log shall be included as part of the facility operating record. 
  
RC5497.021.018 
  
18.           Why are ground water surface elevations needed each sampling event? 

  
This determination is important for developing water table or potentiometric surface maps used for showing 
ground water flow direction in the uppermost aquifer. Data collection on a continuing basis is important to 
determine if horizontal and vertical flow gradients have changed since initial site characterization. A change in 
flow may necessitate modification of the ground water monitoring system. In addition, water level measurements 
are necessary for determining the volume of water to be purged prior to sample collection. 

  
RC5497.021.019 

  
19.           Does OAC 3745-54-97(F) specify ground water level measurement accuracy? 

  
No, the rule does not specifically state the level of required accuracy. However, measurements should not be 
influenced by sampling activities. Measurement criteria should meet the following: 

http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
http://www.epa.ohio.gov/ddagw/tgmweb.aspx
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      Measurements should be made prior to purging and sampling. 

  
•               Water levels (depth to standing water) should be measured with a device sufficiently sensitive so that the 

direction of ground water flow and the hydraulic gradient can be reliably obtained. 
  
•               Measurements should be made by an individual trained in the use of the equipment. Information on water 

level measurements is contained in Technical Guidance Manual for Hydrogeologic Investigation and 
Ground Water Monitoring Chapter 3. 

  
RC5497.021.020 
  
20.           Does OAC 3745-54-97(F) require that documentation be submitted? 

  
No. The rule does not explicitly require water level measurement documentation submittal. However, without 
sufficient documentation, an owner/operator will not be able to demonstrate that monitoring wells meet OAC 
3745-54-97(A) and 54-97(B). OAC 3745-54-100(A) and 54-100(B) specify that the owner/operator must evaluate 
ground water surface elevation at least annually to determine flow direction. OAC 3745- 54-73(B)(6) requires 
the information collected through monitoring under OAC 3745- 54-90 through 54-100 be kept as part of the 
operating record and OAC 3745-54-75 requires that the required annual report cover facility activities during the 
previous year.  

  
RC5497.021.021 

  
21.           What does “the number and kinds of samples collected to establish back- ground must be 

appropriate for the form of statistical test employed” mean? 
  
An evaluation should be made as to whether the data collected meet the basic assumptions necessary for a 
particular test to perform with the greatest accuracy and power.  For example, control charts require a minimum 
of eight samples however the test does assume a well-defined background of at least 16 to 30 samples.  Ohio 
EPA will accept a minimum of eight samples to run a control chart.  However, fewer background samples will 
increase the risk of generating more false positives due to increased uncertainty from the low background 
number relative to the recommended 16 to 30 sample data set.  Ohio EPA advises that facilities increase the 
background data set to the minimum 16 samples as new data becomes available to reach the recommended 
16 to 30 dataset population. 
  
Statistical test general assumptions that need to be evaluated include:  

  
·     Independence of samples: Only independent samples should be collected. To assure independence, enough 

time must pass between sampling events to ensure that previously sampled ground water has left the 
vicinity of the well and that “new” ground water is being sampled. 

  
·     Representativeness of the dataset: The background data set should accurately reflect the quality of ground 

water unaffected by the unit in question. If the background ground water quality changes, whether from 
naturally occurring or anthropogenic causes, then the background dataset should be revised in order that 
only activity at the regulated unit will cause a statistically significant difference to occur. 

  
·     Corrections for seasonality: Some statistical methods, such as tolerance intervals, self-correct for seasonality 

because these effects show up in both up- and downgradient wells. There should be strong evidence 
of seasonality prior to incorporating a control or correction for it. Possible corrections are listed in the 

The picture can't be displayed.
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U.S.EPA Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance 
document. 

  
  
·     Minimum sample size: Minimum sample size should be followed to yield both statistically and hydrologically 

valid results. It may be possible to perform a statistical test with fewer samples than recommended, 
however, the test may not provide valid results. 

  
·     Distribution:  Normal distribution is the most common distribution whereby the data points follow a bell-shaped 

curve. If ground water quality data is normally distributed, then parametric statistical tests should be 
employed. If the data is not normally distributed, nor can it be transformed into normal distribution by 
taking the log of the data, then non-parametric statistical tests should be used. 

  
·     Homogeneity of variance: Variance is an estimate of the spread or variability of the concentrations of the 

parameters. Homogeneity of variance assumes that all the wells, both up and downgradient, have the 
same variance or skewness within the data collected. Even though some statistical tests are based on 
this assumption, homogeneity of variance rarely occurs under normal site conditions. 

  
·     Treatment of values below the detection limit (non-detects): Depending upon the number of non-detect values 

in the dataset and whether the analytical value indicates the constituent is truly not present or present 
but at a very low concentration, different manipulations of the data are needed to assure valid results of 
statistical tests. 

  
RC5497.021.022 

  
22.           What does “The sample size must be as large as necessary to ensure with reasonable 

confidence that a contaminant release to ground water from a facility will be detected” mean? 
  
The power of a statistical test is the probability that the test will correctly identify contamination when it is 
present. The larger the database, the more confidence may be put in the results of the statistical test. The USEPA 
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance document includes 
information on the various statistical tests and the necessary minimum data set size. Increasing the 
background dataset size and representativeness may require a facility to install more than one upgradient or 
background well. 
  
RC5497.021.023 

  
23.           Are the four samples required under OAC 3745-54-97(G)(1) to remain the consistent background 

dataset, a moving background, or to be compared to downgradient values for a one-point-in-
time comparison? 

  
USEPA assumed that limiting background to data collected during a single year was too restrictive and would 
result in more statistically significant differences compared to downgradient data due to spatial and temporal 
ground water chemistry variations. Therefore, this portion of the rule allows four samples to be collected 
annually from either upgradient or downgradient wells (in the case of interwell comparisons). This allows the 
mean concentration to be used either as a moving average or as a one-point-in- time comparison to detection 
or compliance well values. 

  
The one-point-in-time comparison consists of four independent background samples being obtained during 
the same sampling event while one downgradient or compliance sample is taken. The mean of the background 
samples would be compared to the downgradient sample for each event. This method may reduce seasonal 
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variations by providing simultaneous comparisons. However, the uppermost aquifer’s hydraulic conductivity 
and gradient, effective porosity, and fate and transport characteristics of the constituent will highly influence 
whether this results in a true one-point-in-time comparison. 

  
The moving average comparison consists of collecting four independent background samples annually and 
either adding them to an expanding background dataset or using only a subset of the most recent values (i.e., 
the most recent eight or twelve values). While this would alleviate some of the concerns related to hydraulic 
conductivity, providing an average over time, it also presents new problems in that using an expanding 
background has a great potential of masking the ability to detect an immediate release unless the release was 
of great magnitude. Using the moving average, while it is a better method, would rely heavily on the ability 
to determine an exact flow direction assuring that no mounding or upgradient release could occur. In addition, 
the expanding or moving average increases the degrees of freedom, making these methods more sensitive to 
slight changes in ground water chemistry concentrations that may result in a higher false positive rate. 

  
Ohio EPA recommends that: 

  
·                            Background not be updated with less than four new data points at any one time. 

  
·                            New background (previous background plus new background data) should be checked for slowly 

increasing trends. If a slowly increasing trend is identified, then the background should not be updated 
unless it has been adequately demonstrated that the increasing trend is not the result of a release from 
the regulated unit. 

  
·                            Background updates should be accumulative and not a moving window, unless a trend is identified 

in the background data. The identified trends would have to be adequately demonstrated to not be the 
result of a release from the regulated unit; otherwise, the background update would not be permitted. 

  
·                            When a trend in background data has been identified and it has been adequately demonstrated to 

not be the result of a release from the regulated unit, then a moving window background should be 
used. The size of the moving window should depend on the rate of change and the best balance between 
background size and variance. 

  
RC5497.021.024 

  
24.           What are some alternate sampling procedures under OAC 3745-54-97(G)(2) that have been 

approved? 
  
Ohio EPA has approved the collection of background data by means of: 

  
·                            Eight independent samples collected over a one-year period. 

  
·                            Background data from twelve separate events acting as a moving background with the most recent 

year’s quarterly results being added once the above-mentioned trend analysis has been completed. 
  
·                            A consistent dataset of at least eight results. The problem with this example is that natural ground 

water chemistry changes may trigger a false statistically significant difference (SSD). The 
owner/operator can demonstrate that the SSD resulted from natural variations, however this 
demonstration may result in inefficient use of funds and large time investment. 

  
RC5497.021.025 
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25.           If the mean of a parameter’s background dataset equals or exceeds a maximum concentration 
level (MCL) or other health-based standard, will that background be considered protective of 
human health and the environment by Ohio EPA? 

  
Yes. If the background mean equals or exceeds an MCL or health-based action level, Ohio EPA will consider an 
associated statistical limit that equals or exceeds an MCL or health- based action level protective of human 
health.  This is provided that all background data are representative of ground water quality and the mean has 
been generated in a manner that is protective of human health. If the background mean is less than an MCL or 
health-based action level, but within three standard deviation units of the MCL or health-based action level, 
and the statistical limit equals or exceeds the MCL or health-based action level, the owner/operator may: 

  
·                            Use the second highest value for non-parametric data distributions to obtain a statistical limit below 

the MCL or health-based action level; 
  
·                            Justify the statistical limit based on an evaluation of the statistical power of the associated test with 

consideration of effect size, area-wide corrective actions, and ground water travel time to existing or 
future water supply wells on neighboring properties; or 

  
·                            Lower the significance level or SCL factor of a Shewart-CUSUM control chart until a statistical limit 

meeting U.S. EPA’s reference power curve criterion is obtained. 
  
RC5497.021.026 

  
26.           Is the owner/operator required to make statistical determinations during the background 

collection period? 
  
OAC 3745-54-97 does not provide a clear indication of whether statistical determinations are to be made during 
the background collection period. OAC 3745-54-98(F)(1) states that the statistical methods used “must compare 
data collected at the compliance point(s) to the background ground water quality data”. Therefore, until 
background data is collected, a comparison would not be made. However, should downgradient data collected 
during the background period indicate the presence of levels of hazardous constituents posing a risk that would 
be immediately dangerous to human health or the environment, Ohio EPA may require interim corrective action 
measures to be implemented prior to collection of the complete background dataset. 

  
RC5497.021.027 

  
27.           May the owner/operator use more than one statistical method for the same constituent? 

  
Yes. The results from ground water monitoring at one well will not typically be the same as the results from 
another well for the same constituent. Two different wells may have two different distributions for the same 
parameter. One well may show seasonal or temporal variations while the other does not. Therefore, while 
generally a facility should try and use the same statistical test to the extent possible, the main goal is to achieve 
accurate results. This may require applying different statistical tests for each parameter in each well. However, for 
the same constituent in the same well, the same statistical test should be run following each sampling event. The 
permit/plan may be set up to account for different scenarios that will trigger a different statistical test, allowing 
the owner/operator to avoid constant permit/plan revisions. 
  
RC5497.021.028 
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28.           Can an owner/operator use ANOVA even though it is not recommended by USEPA for use in 
initial detections? 

  
Yes. However, it may prove much more costly to the owner/operator. The ANOVA method pools the 
downgradient data and compares the pooled data to background, resulting in a slower detection of a release. 
Also, this method requires that data be normally distributed and have homogeneity of variance (no spatial 
variability), which rarely occurs under normal site conditions. Therefore, if small, consistent spatial differences 
in groundwater geochemistry are present, ANOVA will routinely indicate an SSD when one may not truly exist. 
  
 
RC5497.021.029 

  
29.           Is verification re-sampling assumed to be part of these methods and/or performance 

standards? 
  
Yes. When USEPA originally developed these regulations, the intent was explained in the Federal Register (Vol 
47, No. 143, page 32303). The more statistical tests performed for a sampling event, the higher the false positive 
rate will be. Given the number of parameters likely to be monitored for a RCRA unit, USEPA built in the original 
rule a provision for automatic retesting. If the results for a specific well indicated a statistically significant 
difference (SSD), the owner/operator would automatically resample that particular well for the particular 
parameters indicating an SSD. In addition, they specified that unless both the original test and the retest 
indicated an SSD, then the sample would not be regulated as an SSD. The purpose of the resample is to 
confirm the first significant difference, so only those constituents that indicated a difference need be re-sampled 
in the wells where they were statistically significant. [OSWER Directive 9481.1985(01)] 

  
If verification re-sampling was not allowed, then much larger datasets would be needed to meet the five percent 
site-wide false positive rates required by this rule. It minimizes both the false positive and the false negative 
rates. 
  
RC5497.021.030 

  
30.           What is the difference between parametric and non-parametric statistical tests? 

  
Parametric and non-parametric are types of statistical tests that can be run based on whether the dataset is 
normally distributed or not. If the data set is normally distributed, then a parametric statistical test should be used. 
If a dataset is non-normally distributed, then a non-parametric test will probably have greater power of detecting 
a release. Normal distribution is based on the Central Limit Theorem which states that sums and averages of 
random variables tend to be normally distributed. Normality deals with average behavior and average variability 
of behavior. 

  
Distribution is important in ground water monitoring because we are trying to determine population 
characteristics based on limited information contained in a set of data. The most common example of normal 
distribution is the bell-shaped curve. Using a parametric test on non-normally distributed data or vice versa, will 
not meet one of the basic assumptions of the statistical test and the chance of truly detecting whether 
contamination is present may be greatly lowered. Non-parametric methods are more efficient if data is normal 
than parametric methods are if data is not normal. In general, if a constituent such as chloride is typically 
detectable during every sampling event, then there is a good chance that the distribution in the dataset of the 
values will be normally distributed in a bell-shaped curve.  Therefore, a parametric test will be the most 
powerful tool. Other parameters may be detected so rarely that a non-parametric approach is required for their 
analysis. 
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RC5497.021.031 
  
31.           What are the differences between tolerance and prediction limits, and are tolerance limits 

recommended by USEPA? 
  
The difference between tolerance and prediction intervals is the definition of “population”. For tolerance 
intervals, there is a 95% confidence of including a specified portion of the entire distribution of measurements 
from which the background data is drawn, whereas in prediction intervals, the 95% confidence is related to the 
confidence of having all the next K measurements fall below the upper prediction limit, where K is relatively 
small. K is the number of samples collected from one well during the time between the last sampling event and 
the next time the data must be statistically analyzed. If statistics are required to be run annually and there are 
four sampling events during the year, K=4. 

  
Tolerance and prediction limits are established from background or interwell data. The level of each constituent in 
each downgradient well is then compared to its upper tolerance or prediction limit. Significant evidence of 
contamination is indicated by any value from either a downgradient or compliance well exceeding the upper 95% 
tolerance or prediction limit. Both tolerance and prediction limit intervals have variations that are parametric 
and non- parametric. Typically, log-normal data is used. 

  
  
Tolerance intervals are not recommended by USEPA. Practical experience has proven that prediction and 
confidence intervals, along with intrawell and trend analyses, are better suited to ground water monitoring 
evaluation than tolerance intervals. 
  
RC5497.021.032 

  
32.           What circumstances determine whether a control chart (intrawell comparison) may be used in 

place of an interwell comparison? 
  
Control charts evaluate the change in concentration of a parameter in a single well over time where the level 
of each constituent in a single well is compared to its historical background concentrations (intrawell). To use 
a control chart method for detection monitoring, there must be assurance that no prior contamination exists in 
the well. The method may also be used for initially uncontaminated compliance wells. Control charts are most 
powerful when the percentage of results below the detection limit is low. This is an excellent method to use when 
there is known spatial or hydrogeologic variability (e.g., when there are too few background wells to characterize 
spatial variability) or when there is no definable hydraulic gradient. 

  
The Shewhart-CUSUM control chart is highly regarded by USEPA as it is sensitive to both gradual and rapid 
releases and for detecting trends in data. The assumptions for this method are independence of samples, 
normal distribution (which may be obtained by taking a log or square root of the data), and at least 25% of the 
data are above the detection limit. 
  
RC5497.021.033 

  
33.           What would determine whether Ohio EPA would approve a statistical method not included in 

this list? 
  
The owner/operator would need to demonstrate that an alternate method will provide a reasonable balance 
between the risk of false positives and false negatives, is appropriate for the hydrogeologic setting, and meets 
the performance standards listed in OAC 3745-54-97(I). USEPA outlined in the Federal Register (Vol 51, No. 
161 page 29814) additional information that should be provided, including: 
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·                            References documenting the procedure in statistical or mathematical literature; 

  
·                            Site-specific examples showing the calculations; 

  
·                            Results of all site-specific sampling and analysis of data; and, 

  
·                            Quality assurance/quality control measures used by the facility to guarantee data validation. 

  
The owner/operator should address the adequacy of site characterization, number and location of monitoring 
wells, sampling frequency and technique, numbers and kinds of samples in the dataset, and laboratory 
analytical methods if not already received by Ohio EPA in a facility permit application or plan. If data 
transformations are to be performed to achieve normal distribution, then the owner/operator should show that 
the transformations are appropriate and necessary. “The required level of performance should be based on what 
is perceived as technically achievable, and which would result in an acceptable risk level” (Fed. Reg. Vol. 52, 
No. 163, page 31949). 
  
RC5497.021.034 

  
34.           How will Ohio EPA interpret whether a statistical test is protective of human health and the 

environment? 
OAC 3745-54-97(H), -54-97(I)(3), and -54-97(I)(4) state that the statistical test chosen by an owner/operator 
must be protective of human health and the environment. Ohio EPA compares MCLs and other health-based 
action levels to ground water statistical limits to ensure compliance with the “protective of human health” 
requirement. In addition to MCLs, other health-based ground water action levels include, but are not necessarily 
limited to, the lead and copper action levels for public water supplies [OAC 3745-81-80 (C)] and U.S. EPA Drinking 
Water Standards and Health Advisories (EPA 822-B-00-001). Whether or not Ohio EPA considers these health-
based action levels adequately protective of human health depends on how the level is determined or derived, 
the site- or facility- specific circumstances and conditions, and the site- or facility-specific hydrogeology. 
  
Ohio EPA does not consider MCLs or any other health-based action levels equivalent to statistical methods or 
limits. However, Ohio EPA uses MCLs and health-based action levels as one type of criterion to evaluate 
whether a statistical limit meets the intent of the referenced rules. If a statistical method produces a limit that 
is equal to or greater than an MCL or other health-based limit, then the method or its associated significance 
level may not be protective of human health. 

  
A statistical test producing a limit for a ground water monitoring parameter that equals or exceeds an MCL or 
health-based action levels may be appropriate if the background mean equals or exceeds the MCL or health-
based action level.   The test may also be appropriate if the background mean is less than but within three 
standard deviation units of the MCL or health-based action level. If the background mean equals or exceeds an 
MCL or health-based action level, Ohio EPA will consider an associated statistical limit that equals or exceeds 
an MCL or health-based action level protective of human health if all background data are representative of 
ground water quality and have been generated in a manner which is protective of human health. If the 
background mean is less than but within three standard deviation units of an MCL or health-based action level 
and the statistical limit equals or exceeds the MCL or health- based action level, the owner/operator may 
either: 

  
·                            Use the second highest value for non-parametric data distributions to obtain a statistical limit below 

the MCL or health-based action level; 
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·                            Justify the statistical limit based on an evaluation of the statistical power of the associated test with 
consideration of effect size, area-wide corrective actions, and ground water travel time to existing or 
future water supply wells on neighboring properties; or 

  
·                            Lower the significance level or SCL factor of a Shewart-CUSUM control chart until a statistical limit 

meeting U.S. EPA’s reference power curve criterion is obtained. 
  
RC5497.021.035 

  
35.           What does “The statistical method used...must be appropriate for the distribution...” mean? 
Assumptions under which a test was developed need to be met to ensure confidence in the results. One of the 
main assumptions for any statistical test is whether it is based on the dataset being normally distributed or not. 
If a statistical test that was developed assuming normal distribution is run on data that is not normally 
distributed, then the test may not detect contamination when it is there. Or it may detect contamination when it 
is not there. Therefore, the test has to match the distribution under which it was created. With the plethora of 
statistical tests available and the variations on each test, there is certain to be a test whose assumptions will meet 
the characteristics of almost any dataset that can be collected. 
  
RC5497.021.036 

  
36.           If    an    owner/operator       is    performing     statistical     analyses on  multiple 

constituents at multiple wells, does each well have to meet the 0.01   and/or 
0.05 performance standard or is that limit divided between all the constituents and all the wells? 

  
The false positive/false negative limit should be divided between all the constituents and all the wells. If only one 
constituent in one well is sampled, then that one well would have a false positive rate of 0.01. But if multiple 
constituents at multiple wells are sampled the site- wide false positive rate is 0.05 and that number should be 
divided by the number of wells and number of constituents sampled to provide a true site-wide false positive rate, 
while at the same time maintaining the individual well rate at 0.01. The owner/operator must evaluate the power 
(the probability of correctly deciding whether a regulated unit is contaminating the ground water) and may be 
required to increase the sample size to achieve an acceptable false positive rate. 

  
RC5497.021.037 

  
37.           What statistical procedures are available for accounting for data below the limit of detection? 

  
If there are less than or equal to 15% non-detects in the total number of measurements analyzed, the value of 
each non-detect should be substituted with one-half the practical quantification limit (PQL) for the parameter. If 
there are from 15 to 50 % non-detect values, the owner/operator may choose to either use a non-parametric test 
or make an adjustment on the data and proceed with a parametric test. If one of the interval methods is being 
used, tolerance, prediction or confidence, an adjustment will need to be made using either the adjustment 
developed by Cohen or Aitchison. 

  
Cohen’s Adjustment assumes that the non-detects present indicate a low but positive concentration (such as 
ubiquitous inorganics). Aitchison’s Adjustment assumes that the non-detects represent a true zero 
concentration (as in the case of anthropogenic organics). When 50 to 90% of the results are non-detect, the 
owner/operator may choose from either Poisson based non-parametric intervals or use a non-parametric 
ranking method. If 90 to 99 % of the results are non-detect, the Poisson-based non-parametric prediction or 
tolerance interval should be used. 
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One other factor to take into account is the way that the labs report non-detects. Typically, if a value is qualified 
with a “U” qualifier, it means that the parameter was truly not there. It could not be differentiated from 
background noise by the analytical method. Therefore, Cohen’s adjustment would be used. If data is qualified 
by either “E” for inorganics or “J” for organics, it is important to look to see if an estimated value was reported. 
If such values were reported then they should be handled as valid measurements. If however, no such 
estimations are given, then the constituent may be assumed to be present but not quantified and may be 
represented by ½ the PQL. 
  
RC5497.021.038 

  
38.           Does a PQL used in statistical methods always have to be the very lowest possible for any 

method in SW-846? 
  
Not necessarily. Values above the method detection limits (MDL) indicate with confidence that the parameter is 
present. However, it is not until the value is above the practical quantification limit (PQL) that a true 
measurement of the value of the parameter may be made. For parameters with concentrations between the 
MDL and PQL, it can be determined that the parameter is present above zero; however, no quantification 
judgment may be made except that values between the MDL and PQL are above those below the MDL for 
non-parametric rank ordering purposes. 

  
Since it is only if the value is above the PQL that it can be truly determined as to whether a value exceeds an 
MCL, having the lowest PQL possible, especially in the case when the MCL is low, is the most protective of 
human health and the environment. As judgment values move from MCLs to risk the need for even lower 
PQLs becomes more important. PQLs may be defined as the best estimate of the sensitivity of the applicable 
methods for ground water. Some PQLs may be unattainable due to the fact that they were based on general 
estimates not site-specific factors. PQLs should be viewed as target levels that laboratories should try to 
achieve. This allows owner/operators to develop site-specific PQLs. Due to this and risk calculations, the 
requirement that any PQL “must be the lowest concentration level that can be reliably achieved within specified 
limits of precision and accuracy during routine laboratory operating conditions that are available to the facility” 
is important. PQLs are not provided in rule due to their inherent subjective nature. Limited guidance has been 
developed for other regulatory programs which may provide the owner/operator a baseline for assistance in 
the establishment of a parameter-specific PQL (refer to Ohio EPA DSIWM Guidance Document #406, 4/24/07, 
https://www.epa.ohio.gov/portals/34/document/guidance/pql.pdf). 
  
RC5497.021.039 

  
39.           What procedures are available to control and correct for seasonal, spatial, and temporal 

variability? 
  
Chemical constituent concentrations in ground water at a facility may fluctuate substantially over time, season, 
and location. Recharge rates to ground water will vary during different times of the year often resulting in 
seasonal variability in the concentrations. However, corrections for seasonality should only be made when 
strong empirical evidence is present to indicate that seasonality exists. Ground water chemistry may vary 
across a large site causing spatial variability. Pumping of wells onsite or off-site may cause temporal variations 
in ground water levels and concentrations. 
To correct for seasonal variations, a two-way ANOVA may be used with a blocking factor such as sampling 
date. This blocking factor allows some of the variance in the data to be attributed to seasonal differences. 
Tolerance intervals are self-correcting for seasonality, since all seasonal effects will show up in both up and 
downgradient wells. 
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Owners/operators may install multiple upgradient wells (USEPA’s recommendation) to minimize spatial 
variability. Additionally, the background dataset may be either increased or be a moving average established by 
updating the data using trend analysis. In this case, a trend analysis would be run on at least four samples to 
compare the data to past background data prior to adding the new data or replacing the “old” background. 
  
RC5497.021.040 

  
40.           How should outliers be handled? 

  
See DERR RCRA Procedure for Review of Statistical Outliers and Trends in a Background Demonstration or 
Update for a RCRA Facility (RCRA Procedures Handbook, Section 8.2). 

  
 
 
RC5497.021.041 

41.           How does sampling frequency affect statistical evaluations? 
  
All statistical methods are based on independent samples. This is one of the basic tenets or assumptions for 
evaluation of ground water samples. The Darcy equation may be used to determine the horizontal component 
of the average linear velocity of ground water. This will provide a good estimate of the time of travel for most 
soluble constituents in ground water and may be used to determine a sampling interval or frequency. The final 
standards do not set a sampling frequency, except that it must be at least semi-annual for both detection and 
compliance. A shorter interval may be used to develop a background database as long as the foundation of 
independent samples is retained. 

  
RC5497.021.042 

  
42.           Where must records be kept? 
  
OAC 3745-54-97(J) does not specify. However, OAC 3745-54-73(A) states that the owner or operator must 
keep a written operating record at the facility. OAC 3745-54-73(B)(6) states that monitoring, testing, or 
analytical data required by OAC 3745- 54-90 through 54-101...must be recorded, as it becomes available, and 
maintained in the operating record. Therefore, if records of ground water monitoring data collected in 
accordance OAC 3745-54-97(G), including actual levels of constituents are kept at the facility, the recordkeeping 
requirements of the final standards rules are met. 

  
If the facility has been sold and the new owner has the responsibility for monitoring, the records must remain 
on-site. If the facility is closed and no data storage areas are operational, the former owner or operator must 
keep the information readily obtainable for inspection according to OAC 3745-54-74(A), which requires that all 
records be furnished upon request to and made available at all reasonable times for inspection by, any 
designated Ohio EPA employee or representative. 
  
RC5497.021.043 

  
43.           What records must be kept? 

  
The owner/operator should enter all of the following information in the operating record, as required by OAC 
3745-54-73(B)(5), -54-73(B)(6), -54-97(J), and -54-98(C): 
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a.    The laboratory results from each well and their associated qualifiers including the laboratory sheets 
for the full volatile and semi-volatile analyses (should include method codes, detection limits, and 
units of measurement); 

  
b.    The date each well was sampled (tabulated); 

  
c.    The date, time, and identification of all blanks and duplicates; 

  
d.    Any field log documentation of deviation from the procedures in the Sampling and Analysis Plan (SAP), 

including documentation of parameter omissions during the sampling event; 
  

e.    The date the owner or operator received the results from the laboratory; 
  

f.     The date the owner or operator completed their review of the analytical laboratory’s verification of the 
accuracy and precision of the analytical data and determined its quality. 

  
g.    The results of the data validation review including: report completeness, chain of custody, sample 

receipt form, signed statement of validity, technical holding time review, data qualifiers including 
their definitions, dilutions, blank data, spikes, spike recovery %, surrogate recovery, and an 
explanation of any rejected results consistent with U.S.EPA and Ohio EPA guidelines for data 
review; 

  
h.    Results of all blanks and duplicates (trip, field, equipment, and method); 

  
i.     Results of the field parameters; 

  
j.     All chains of custody; 

  
k.    The date the statistical evaluation was completed; 

  
l.     The statistical evaluation of the data according to the statistical tests(s) that the Director has specified 

(must include all computations and results of statistical tests); 
  

m.    Any change in well status (i.e., going from unaffected to affected status and vice versa); 
  

n.    Ground water surface elevations taken at the time of sampling each well as required by OAC 3745-
54-73(B)(6); 

  
o.    Data and results of the annual determination of the ground water flow rate and direction as required 

by OAC 3745-54-73(B)(6); 
  

p.    The results of the last three years of all inspections required under OAC 3745-54-15(D) related to 
ground water monitoring and equipment as required under OAC 3745-54-73(B)(5); and 

  
q.    All ground water monitoring plans [OAC 3745-54-74(A)]. 

  
OAC 3745-54-73 states that the owner/operator must keep a written operating record maintained at the facility 
for three years, except in the case of ground water monitoring data. Section (6) of paragraph (B) of that rule 
requires that monitoring, testing, or analytical data, and corrective action, where required by rules 3745-54-90 
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through 54-101, must be kept as a part of that operating record until closure of the facility. OAC 3745-54-74 
requires that all records, including plans required under the final standards rules be furnished upon request and 
available at all reasonable times for inspection by a designated Ohio EPA employee. OAC 3745-54-97(J) requires 
that all monitoring data required under OAC 3745-54-97(G) (all background and compliance point well data) be 
included in the operating record. Additionally, under both the detection and compliance sections of the final 
standards rules (3745-54-98(C) and -54-99(C)(2)), is a requirement that the owner/operator maintain a record of 
“ground water analytical data as measured and in a form necessary for the determination of statistical 
significance” under OAC 3745-54-97(H). 
  
RC5497.021.044 

  
44.           Are owners/operators required to submit an annual ground water monitoring report? And if so, 

what information must be included? 
Yes. OAC 3745-54-75 states, “The owner or operator must prepare and submit a single copy of an annual 
report to the director by March first of each year. The report form and instructions will be supplied by the director 
upon request and must be used for this report. The report must cover facility activities during the previous 
calendar year...” 

  
Since the annual reports must cover all activities during the year, anything that is part of the operating record 
(data collected under permits, closure/post closure plans, or enforcement actions) falls under “activities that 
occurred during that year”. Ohio EPA may request a copy of the full Quality Assurance/Quality Control (QA/QC) 
report as part of the annual report for a particular sampling event if circumstances warrant. 

  
The annual reports must reference the titles and dates of any other periodic reports required by the Permit or 
any updates to those reports (for example, due to confirmation sampling, comments by Ohio EPA, etc.), but 
do not need to include duplicates of hard copies previously submitted. In addition, an electronic copy of all 
ground water and blank data must be submitted in the format supplied by the Director, a hard copy of well-
specific information (location, latitude and longitude, depth, construction, etc.) for any new/replacement wells, and 
any other information specified in the instructions for the annual report not addressed here must be submitted 
in accordance with the schedule in the permit and as required by OAC 3745-54-75. 
  
RC5497.021.045 

  
45.           Where must reports be sent? 

  
OAC 3745-54-75 states that an "owner or operator must prepare and submit a single copy of an annual report 
to the Director by March first of each year." OAC rule 3745-50-10 defines "Director" as the Director of the Ohio 
EPA or his designee. The Division of Environmental Response and Revitalization is the designee. Therefore, 
the report must be sent to the Director of Ohio EPA, c\o Division of Environmental Response and Revitalization, 
Engineering and Risk Assessment Support:  
  

Attention: ERAS Manager, Division of Environmental Response and Revitalization, Lazarus 
Government Center, P.O. Box 1049, Columbus, Ohio, 43216-1049. 

  
RC5497.021.046 

  
46.           What is the deadline for submittal of annual reports under OAC 3745-65-75? 

  
OAC 3745-54-75 states that an "owner or operator must prepare and submit a single copy of an annual report 
to the Director by March 1 of each year." Information is considered submitted when it is received at the Central 
Office Division of Environmental Response and Revitalization. Therefore, Ohio EPA must receive annual 
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reports by March 1 prior to close of business. If March 1 falls on a Saturday, Sunday or Holiday, a one business 
day grace period is allowed. 
  
RC5497.021.047 

  
47.           Must the results of the annual evaluations of ground water flow rate and direction be 

presented in the annual report? 
  
If no response (change in monitoring wells) is required, then only the information collected as part of the 
operating record (any new well locations, ground water elevations, ground water flow rate and direction) must 
be submitted. Maps may be submitted to supply this information. If maps are supplied, they should indicate: the 
position of the hazardous waste unit in relation to the monitoring wells; ground water surface elevation contours 
and ground water flow direction; and separate maps for each ground water zone monitored. 

  
If a response is necessary due to a change in ground water flow direction, then the owner’s/operator’s 
response, as part of the operating record, must include how the determination was made, and what steps they 
have taken necessary to restore compliance with up and downgradient well requirements in OAC 3745-54-97(A) 
and -54-97(B). If the response includes the installation of a new well or wells, then well construction and survey 
data should be supplied. 
  
RC5497.021.048 

  
48.           How must concentrations or values be presented in the reports? 

  
Analytical and ground water elevation data from each well and QA/QC samples must be entered into the 
electronic format provided by the Director. This format presently consists of five database files. All information 
requested on the files must be entered. These files must be submitted electronically. Annual reports must also 
include laboratory documentation (data sheets) - unless such a submission has been or will be made under 
another rule and/or order, or unless submitted with quarterly or semi- annual reports. A written interpretation 
of the extent and movement of any contamination, as well as any occurrence during either a sampling event or 
laboratory analysis that might bias the data must be included. Forms and instructions are available from the 
Division of Environmental Response and Revitalization or on the Hazardous Waste Reporting webpage. 

  
Additionally, under both the detection and compliance sections of the final standards rules (OAC 3745-54-98(C) 
and -54-99(C)(2)), the owner/operator is required to record ground water analytical data “in a form necessary 
for the determination of statistical significance” under OAC 3745-54-97(H). Statistical tests are used primarily to 
determine whether a facility is contaminating the ground water or exceeding the Ground Water Protection 
Standard (GWPS). Statistics may also be used to make demonstrations that another source is causing the 
contamination. Basic statistical information must be kept by the owner/operator as part of the operating record 
in order to demonstrate the appropriateness of the statistical test used. The electronic format supplied by the 
Director as part of the annual report was developed to organize ground water monitoring data for easy upload into 
computerized statistical programs. The data elements necessary to meet the intent of this rule that have been 
incorporated into the Ohio EPA RCRA reporting form are: 

  
·                            Sample Date 
·                            Parameter Name 
·                            Well Identification 
·                            Upgradient/downgradient Identification 
·                            Detection Limit of Parameter 
·                            GWPS for parameter 

https://epa.ohio.gov/derr/hazwaste/annual_report
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·                            Analytical Result 
·                            Measurement Units 
·                            SW 846 Method Used 
·                            Identification of Data Qualifiers 

  
RC5497.021.049 

  
49.           Do the rules mentioned in the background section of this guidance cover all the recordkeeping 

and reporting requirements of OAC 3745-54-90 through 54-100 for an owner or operator 
conducting final standards ground water monitoring? 

  
No. Facilities under the final standards rules for ground water monitoring are also expected to comply with the 
operating record requirements under OAC 3745-54-73(B)(6), which states that monitoring, testing, or analytical 
data must be recorded, as it becomes available, and must be maintained in the operating record until closure. 
Data collected under permits, closure/post closure plans, and enforcement actions become part of the record 
cited under OAC 3745-54-73(B)(6). Therefore, if records of all monitoring and analyses are not kept, the 
owner/operator would be out of compliance with OAC 3745-54-73(B)(6), not OAC 3745-54-97(J). 

  
RC5497.021.050 

  
50.           How do the recordkeeping and reporting requirements in OAC 3745-54- 97(J) relate to those in 

OAC 3745-54-73 and 54-75? 
  
The recordkeeping requirements are consistent between the two rules: OAC 3745-54-73 requires keeping the 
“general ground water monitoring data required by OAC 3745-54 to 3745-57" and OAC 3745-54-97(J) clarifies 
that all the monitoring results from the background and downgradient wells are to be part of the operating record. 

  
The reporting requirements have somewhat different intents. OAC 3745-54-75 is limited to the information to 
be submitted in annual reports. OAC 3745-54-97(J) allows greater flexibility in the permit such that background 
and downgradient data may be requested by Ohio EPA to be submitted more or less frequently than once a 
year. 
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RC5498.021.000 – Detection Monitoring Program 
 

  
TITLE 
  
Detection Monitoring Program 
  
PURPOSE 
  
To clarify and interpret detection ground water monitoring evaluation and response requirements under the final 
standards rules. 
  
RULE/AUTHORITY 
  
OAC 3745-54-98 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration 
  
BACKGROUND 
  
  
Any surface impoundment, waste pile, land treatment unit, or landfill that received waste after July 26, 1982 
must be in compliance with OAC rules 3745-54-91 to 3745-54-100 for ground water monitoring. Ground water 
monitoring is required for each of these types of units because hazardous waste was either placed in or on the 
land. The initial stage of final standards ground water monitoring is detection, which requires the installation of 
wells both up- and down-gradient of the unit to monitor parameters that would indicate whether leachate is 
migrating from the unit. 
  
The goal of a detection monitoring program is to prevent undetected releases of hazardous waste from treatment, 
storage, or disposal facilities. Owner/operators must notify Ohio EPA of any statistically significant evidence of 
contamination but may demonstrate that such contamination is caused by a source other than the regulated 
unit. Owners/operators that detect contamination are required to analyze the ground water for all or a subset of the 
parameters on the list in Appendix to OAC 3745-54-98 (which is equivalent to “Appendix to OAC Rule 3745-
54-98” of 40 CFR Part 264), identify constituents present, and establish appropriate concentration limits as part 
of the Ground Water Protection Standard (GWPS). 
  
If hazardous constituents from a regulated unit have not reached the ground water at the time that either a permit 
is issued or a plan approved under the final standards regulations, then the owner/operator of a landfill, land 
treatment unit, surface impoundment or waste pile must institute a detection ground water monitoring program 
per OAC 3745-50-44(B)(6). 
  
RC5498.021.001 
  
1.                       What role does the monitoring of non-hazardous parameters (e.g., specific conductance, total 

organic carbon, total organic halogen, chloride and sulfate) play in the final standard rules? 
  
The Federal Register (Vol. 47, No. 143 page 32305) states that the list of parameters to be monitored may include 
non-hazardous indicator parameters. These parameters assist in providing a reliable indication of whether 
hazardous constituents have been released into the ground water, and therefore, may be required by Ohio EPA. 
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In most cases, using just these parameters will not detect all waste constituents or reaction products in the ground 
water. Therefore, the owner/operator should include site-specific waste constituents in the parameter list as well. 
  
Should sampling and analysis of non-hazardous parameters produce a statistically significant difference (SSD), 
the owner/operator will not be required to respond to that difference in the same manner as for a hazardous 
constituent SSD. The rules do not support moving a facility into either final standards compliance or corrective 
action ground water monitoring based upon a non-hazardous constituent SSD.  
  
RC5498.021.002 
  
2.                       Why is the coefficient of variation of a proposed parameter part of the criteria for inclusion on the 

detection monitoring list? 
  
The coefficient of variation of a parameter is the standard deviation of all the background values divided by the 
average concentration in the background of that parameter. The larger the coefficient of variation, the wider the 
spread of concentrations for that parameter in the dataset. If a parameter has a very wide spread of concentrations 
in the background, detecting new contamination by that parameter becomes more difficult. A release may be 
masked by such a large variation in the background concentrations. Therefore, the owner/operator should try 
to avoid monitoring parameters with large coefficients of variation. 
  
RC5498.021.003 
  
3.                       Does the owner/operator have an obligation under OAC 3745-54-98(B) to install a monitoring 

system that will assure detection of contamination emanating from the regulated unit to any 
part of the uppermost aquifer? 

  
OAC 3745-54-98(B) requires the owner/operator to install a monitoring system that complies with OAC 3745-
54-97(A)(2), -54-97(B), and –54-97(C). OAC 3745-54-97(A)(2) requires that the wells yield samples that will 
represent the quality of ground water passing the point of compliance. OAC 3745-54-95 defines the point of 
compliance such that it “extends down into the uppermost aquifer.” The rule does not state that it extends to the 
bottom of the aquifer, thereby allowing for the possibility of parameters with higher specific gravity moving to the 
bottom of an aquifer prior to reaching the edge of the unit and the compliance point. It may be possible for ground 
water contamination to reach the uppermost aquifer without being detected by wells if they are only located at 
the point of compliance with the screen set at the top of the uppermost aquifer. 
  
OAC 3745-54-97(A)(3) requires that the monitoring well system allow for the detection of contamination when 
hazardous waste or hazardous constituents have migrated from the waste management area to the uppermost 
aquifer. Therefore, Ohio EPA interprets the detection monitoring rules such that an owner/operator has the 
obligation to install a monitoring system of wells that will allow for the detection of contamination when 
hazardous waste or hazardous constituents have migrated from the waste management area to any part of the 
uppermost aquifer. 
  
The U.S.EPA Office of Solid Waste developed Waste Management Area (WMA) and Supplemental Well 
Guidance (U.S.EPA, OSWER 530-R-93-022) concerning this issue in 1993. This document proposes a rule that 
was never promulgated that would have allowed waste management areas to be defined on a site-specific basis 
and would have allowed that supplemental wells may be needed beyond the compliance point or to the bottom 
of the aquifer in order to detect contamination leaking to the uppermost aquifer. 
  
RC5498.021.004 
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4.                       Is the intent of OAC 3745-54-98(B) that no wells be installed and monitored downgradient of the 
compliance point? 

  
No. The data from either previous interim status assessment wells or new wells downgradient of the compliance 
point may be needed to meet the requirements of OAC rules 3745-54-91(A)(3) and 3745-54-100(E)(1), which 
move a facility into corrective action if the GWPS is exceeded either at the compliance point or in the ground water 
between the compliance point and the downgradient facility boundary. 
  
RC5498.021.005 
  
5.                       What data format is necessary for the determination of statistical significance in OAC 3745-54-

98(C)? 
  
Ground water monitoring data are used primarily in determining whether a facility is contaminating the ground 
water or exceeding the GWPS. Data is also used to make demonstrations that another source may be causing 
contamination. Basic statistical information should be kept by the owner/operator to demonstrate the 
appropriateness of the statistical test used. Such information should include: 
  

a.                      Sampling frequency 
b.                      Number of independent samples per well 
c.                       Experiment wise error no less than 0.01 for individual well comparisons 
d.                      Type 1 error no less than 0.05 for multiple well comparisons 
e.                      Number of background wells in the dataset 
f.                         Number of samples in background dataset 
g.                      Seasonal, spatial or temporal corrections of data 
h.                      Percentage of non-detects in dataset 
i.                         Method of treating non-detects 
j.                         Normality of distribution 
k.                       Background mean 
l.                         Background standard deviation 
m.                   Homogeneity of variance 
n.                      Known upgradient contamination 
o.                      Number of retests allowed and run 
p.                      Lab QA/QC sheets 

  
RC5498.021.006 
  
6.                       If an owner/operator is initiating ground water monitoring in an area of known upgradient 

contamination, would they begin under a detection monitoring program? 
  
No. For facilities initiating monitoring in areas where known upgradient contamination exists, the owner/operator 
would begin under compliance monitoring rather than detection. The standard for satisfactory ground water 
protection in these cases is to have no increase above background levels. The owner/operator would not be 
required to clean up contamination for which they are not responsible, however activity at their facility should not 
increase the level of contamination. 
  
RC5498.021.007 
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7.                       Does OAC 3745-54-98(F)(1) require up-to down-gradient comparisons for detection ground water 
monitoring? 

  
No. It does require comparison of data collected at the compliance point(s) to background ground water quality 
data which may be from within the same well, upgradient well or wells, or another background dataset approved by 
the director under OAC 3745-54-97(G)(2). 
  
RC5498.021.008 
  
8.                       How do the complexity of the statistical test and the availability of laboratory facilities to perform 

the analysis of ground water samples effect what a “reasonable period of time” is to conduct 
the statistical tests under OAC 3745-54-98(F)(2)? 

  
USEPA did not set a minimum “reasonable” time for completing statistical analyses in the federal rules because 
this length of time depends on a number of factors. The complexity of a statistical test takes into account the 
number of parameters, the number of wells, data validation, re-sampling, and re-validation, along with the 
possibility of more than one retest. The availability of both a sampling crew and its equipment and a laboratory 
to perform repeat analyses will probably not be under the control of the owner/operator. All these factors 
contribute to the necessity of creating a site-specific time-period. Ohio EPA will consider these components in 
determining a “reasonable time frame”. 
  
RC5498.021.009 
  
9.                       If statistically significant evidence of contamination has occurred under OAC 3745-54-98(F)(2), 

can the owner/operator resample to verify the evidence prior to complying with the response 
requirements in OAC 3745-54-98(G), which include notifying the Director, sampling and re-
sampling for Appendix to OAC 3745-54-98 parameters, and establishing a list of compliance 
monitoring parameters under OAC 3745-54-98(G)? 

  
Yes. In two separate documents USEPA has indicated that until a resample (as written into the permit/plan) 
confirms the initial detection, a movement into the next level of monitoring, in this case compliance, would not be 
necessary. USEPA OSWER Directive # 9523.00-17 explicitly states that one sampling event and one 
confirmatory sampling is necessary to move a facility from detection to a compliance monitoring program. 
  
According to USEPA [OSWER Directive # 9224.96(010)], if an owner/operator has incorporated statistical 
procedures into the plan that involve verification re-sampling and retesting to try and minimize false negative rates 
and improve statistical power, then a single statistical exceedance is not enough evidence to indicate a release 
from a unit. All re-sampling and retesting activities should be completed prior to final interpretation of the results 
of the statistical test. An initial detection may trigger one or more re- sampling and/or retesting procedures per 
the permit/plan. If the retest do not confirm the presence of the constituent, then no detection should be inferred. 
The owner/operator should continue detection monitoring without submitting a permit modification for 
compliance. 
  
Additionally, even if retesting fails, paragraph (I) of OAC 3745-54-99 allows the owner/operator 90 days in which 
to demonstrate that the exceedance was due to another source or that it is an artifact caused by an error in 
sampling, analysis, statistical evaluation, or natural variation in the ground water quality. Any changes to the 
detection monitoring program necessary to avoid future false detections must be submitted within 90 days of the 
original determination as part of a permit modification under paragraph (H) of OAC 3745-54-98. 
  
RC5498.021.010 
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10.                  Do the response requirements of OAC 3745-54-98(F), -54-98(G), and -54-98(H) apply to non-

compliance point wells? 
  
Yes. The goal of detection monitoring is to detect any release of hazardous constituents from a regulated unit 
to the ground water in the uppermost aquifer. It is necessary to evaluate the concentration of all hazardous 
constituents in any well where contamination is detected, even if the well is not located on the compliance point 
boundary. If this well was downgradient of the compliance point it would be closer to the property boundary and 
have possibly greater human health risks than those wells at the compliance point. By rule, the owner/operator 
can demonstrate that another source caused the contamination at a non-compliance point well. 
  
Typically, contamination would show up first at the compliance point, but there are hydrogeologic circumstances 
where that may not be the case. Therefore, to protect human health and the environment, any contamination at 
any well downgradient of the regulated unit should be evaluated. 
  
OAC 3745-54-91(A)(3) states, “Whenever hazardous constituents under OAC 3745-54-93 from a regulated unit 
exceed concentration limits under OAC 3745-54-94 in ground water between the compliance point under OAC 
3745-54-95 and the downgradient facility property boundary, the owner or operator must institute a corrective 
action program under OAC 3745-54-100...” In addition, OAC 3745-50-44(B)(8) requires a facility with ground 
water contamination above background levels to perform corrective action ground water monitoring under OAC 
rule 3745-54-100 unless the owner/operator demonstrates to the Ohio EPA that alternate concentration limits 
will protect human health and the environment per OAC 3745-54-94. In those cases, the owner/operator must 
submit sufficient information to establish a compliance monitoring program meeting OAC 3745-54-99. 
  
These two rules imply that the owner/operator must be aware at all times of the concentrations of hazardous 
constituent in the ground water between the compliance point and the downgradient property boundary. They also 
imply that if contamination is present in the ground water downgradient of the unit, the facility should be 
implementing a compliance monitoring program. Therefore, it is apparent that the owner/operator should 
respond to contamination per OAC rule 3745-54-98(G), -54-98(H), and -54-98(I) whether contamination is 
detected at a compliance point or non-compliance point well. 
  
RC5498.021.011 
  
11.                  Does an Appendix to OAC 3745-54-98 list need to be run at every well if a statistically significant 

difference is detected per OAC 3745-54-98(G)(2)? 
  
Normally, yes. However, while the rule clearly states that the ground water in all monitoring wells must be sampled 
for constituents from the Appendix to OAC 3745-54-98, the configuration of the point of compliance should be 
considered. If the compliance point was drawn circumscribing several units and wells can be shown to be either 
upgradient from the well that indicated a statistically significant difference or far enough removed in distance 
from the well, then it would be inefficient to sample those wells for Appendix to OAC 3745-54-98 parameters. 
Ohio EPA has made site-specific decisions when more than one unit is contained within the same compliance 
boundary to limit the wells that must be sampled for the list of parameters from Appendix to OAC 3745-54-98. 
Generally, wells are sampled that are “stepped out” further downgradient both horizontally and vertically from 
the well indicating the statistically significant difference. Authority for this exemption must be given by Ohio EPA 
through a document signed by the Director (e.g., a permit or post-closure plan). 
  
The rule does allow a reduction in the full Appendix to the OAC 3745-54-98 list and in the corresponding 
Appendix to OAC Rule 3745-54-98 sampling under compliance (OAC 3745-54-99(G)) also allows a reduction in 
wells. “...the owner or operator must consult with the Ohio EPA to determine on a case-by-case basis: which 
sample collection event during the year will involve enhanced sampling [i.e., Appendix to OAC 3745-54-98 
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sampling]; the number of monitoring wells at the compliance point to undergo enhanced sampling; the number 
of samples to be collected from each of these monitoring wells; and the specific constituents from Appendix to 
OAC 3745-54-98 of this part for which these samples must be analyzed.” 
  
 
RC5498.021.012 
  
12.                  Must all constituents on the Appendix to OAC 3745-54-98 list be analyzed every time a statistically 

significant difference is detected? 
  
No. As of 7/23/2010, the Director may discretionarily allow sampling for a site-specific subset of constituents from 
the Appendix to 3745-54-98 list and other representative/waste-related constituents. 

In cases where Ohio EPA has a level of confidence that constituents such as PCBs, pesticides, and herbicides 
were never part of facility’s waste, those constituents may be discounted from Appendix to OAC 3745-54-98 
sampling. Authority for this reduced list must be given by Ohio EPA through a document signed by the Director 
(e.g., a permit or post-closure plan). 
  
RC5498.021.013 
  
13.                  If under the Appendix to OAC 3745-54-98 sampling required by OAC 3745-54-98(G)(2) and -54-

98(G)(3), additional constituents are detected, and the owner/operator chooses to resample 
within one month or an alternative schedule to confirm the detections, must the owner/operator 
resample for all the Appendix to OAC 3745-54-98 constituents? 

  
No. Since the purpose of the re-sampling is to verify the presence of additional constituents, the re-sampling 
event would be only for the constituents that were detected during the Appendix to OAC 3745-54-98 sampling 
event the owner/operator wishes to contest. Only the wells with those constituents detected would be re-sampled. 
  
RC5498.021.014 
  
14.                  If the resample allowed under OAC 3745-54-98(G)(3) doesn’t confirm the presence of an Appendix 

to OAC 3745-54-98 constituent, would the owner/operator be required to move to compliance 
monitoring? 

  
No. In two separate documents [USEPA OSWER Directive # 9224.96(010) and #9523.00- 17] USEPA has 
indicated that until a resample or retest (as written into the permit/plan) confirms the initial detection, a 
movement into the next level of monitoring, in this case compliance, would not be necessary. See 
RC5498.021.009 for additional guidance. 
  
RC5498.021.015 
  
15.                  If the owner/operator chooses to resample for detected Appendix to OAC 3745-54-98 constituents 

per OAC 3745-54-98(G)(3), does the 90-day timeline to submit a permit modification per OAC 
3745-54-98(G)(4) mean 90 days from the re-sampling? 

  
Yes. Ohio EPA interprets this rule to mean that the 90-day timeline requirement starts from the re-sampling, not 
the original sampling. This is supported by USEPA Directive #530-R- 96-022j. If the re-sampling does not confirm 
that a statistically significant detection has occurred, the permit modification may not be necessary. Figure 2 is a 
timeline addressing the response requirements under detection monitoring. 
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RC5498.021.016 
  
16.                  What does “found in the analysis” in OAC 3745-54-98(G)(3) mean? 

  
The intent of this clause is that any constituent that is detected, not statistically above background, but merely 
detected equal to or greater than the practical quantitation limit (PQL) during the Appendix to OAC 3745-54-
98(G)(2) sampling (either after being confirmed through re-sampling or through the choice to not resample) will be 
added to the list of hazardous constituents in the Ground Water Protection Standard in the Compliance Monitoring 
Plan required by OAC 3745-54-98(G)(3) and -54-98(G)(4). 
  
During the year following movement into compliance monitoring, the owner/operator may collect background 
(either using the semi-annual sampling required by compliance rules or a greater frequency voluntarily) and 
statistically show that this constituent at the compliance point is equal to or below background. In such a case, 
the owner may petition to remove this constituent from the semi-annual monitoring list. Since the facility is 
already moving into compliance monitoring (i.e., the reason for Appendix sampling) the parameter would 
continue to be on the annual Appendix list. Further, since background at the particular well has already been 
collected, it may be easily shown to not be present above background in future sampling events. 
  
RC5498.021.017 
  
17.                  If the owner/operator is employing background to establish concentration limits, how can the 

owner/operator propose concentration limits within 90 days as required by OAC 3745-54-
98(G)(4)(d)? 

  
This rule provides a 90-day period for submittal of a compliance monitoring program that includes development 
of concentration limits. Multiple ground water samples may be obtained during that 90-day period from 
monitoring wells to collect an adequate background dataset. However, if there is evidence of seasonal variation, 
collection of adequate data cannot be performed within the 90 day period. Therefore, in Federal Register (Vol 
47, No. 143, page 32301) USEPA states that the Director should exercise discretion in processing such a permit 
application, and that the owner/operator can either anticipate the need for such data and collect it during the 
detection monitoring phase; or continue to collect background data after the compliance period has begun. The 
permit/plan may be written such that once the background is collected and calculated, the final concentration 
limits will be incorporated into the permit/plan. The need to collect additional background data may be 
considered on a facility-by-facility basis before a compliance monitoring program is outlined in the permit/plan.  
  
RC5498.021.018 
  
18.                  How many detailed components should be in the engineering feasibility plan required under 

OAC 3745-54-98(G)(5)(b)? 
  
The engineering feasibility plan does not need to be a detailed corrective action program, but rather a preliminary 
proposal. The Federal Register (Vol 47, No. 143, page 32307) outlines USEPA’s intent that this plan is not to 
detail every component of corrective action but rather indicate the general corrective measures that can be taken. 
The proposed plan needs to be specific enough for Ohio EPA to determine whether the there is a good 
opportunity to bring the facility back into compliance with the GWPS. In accordance with OAC 3745-54-98(G), 
the owner/operator has 180 days after the determination of contamination in to submit the plan to Ohio EPA. 
Further detail is provided in technical guidance compendium document RC5499.021.000. 
  
RC5498.021.019 
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19.                  What are the requirements allowing an owner/operator to be exempt from submitting an 
engineering feasibility plan for a corrective action program? 

  
First, if the only hazardous constituents to be monitored are those listed on Table 1 of OAC 3745-54-94, and their 
values do not exceed the standards listed in Table 1, then the facility would not go into corrective action. 
Therefore, an engineering feasibility plan would not be needed. However, if the constituents are not listed on 
Table 1 but do have a promulgated MCL, then the effective MCL found in 40 CFR 141.11 (inorganic constituents) 
and 40 CFR 141.12 (organic constituents) may be requested as part of an ACL demonstration. 
  
Second, the owner/operator is not required to submit an engineering feasibility plan when an accepted ACL 
demonstration is completed for each hazardous constituent detected or for every constituent above the levels 
on Table 1 the owner/operator.  As a result, the facility would not be required to implement corrective action. 
  
Because the time frame for moving into either compliance or corrective action is 180 days and because permit 
modifications for ACLs require both a comprehensive demonstration and review, the Ohio EPA should make a 
decision on the ACL permit modification prior to requiring the submission of the information necessary for a 
corrective action program (engineering feasibility plans). This sequence of actions is supported by USEPA in 
Federal Register Vol 47, No. 143, page 32307. 
  
RC5498.021.020 
  
20.                  What happens when the Director has approved an alternate concentration limit under OAC 3745-

54-98(G)(5)(b)(ii) for every hazardous constituent identified under paragraph (G)(2) and the site-
specific values are above those limits? 

  
The facility would be moved directly into corrective action under OAC 3745-54-100, and the owner/operator may 
need to evaluate whether an interim action is necessary to protect human health and the environment. 
  
RC5498.021.021 
  
21.                  Are the response requirements in OAC 3745-54-98(G)(6) the same if the statistically significant 

difference is for a non-hazardous “chemical parameter”? 
  
No. Ohio EPA will not move a facility from detection to compliance based upon a non- hazardous constituent. 
  
RC5498.021.022 
  
22.                  If the owner/operator is planning to demonstrate under OAC 3745-54- 98(G)(6) that a confirmed 

statistically significant difference was caused by a source other than the regulated unit, would 
the owner/operator still be required to conduct sampling for Appendix to OAC 3745-54-98 
parameters? 

  
Yes. OAC 3745-54-98(F) incorporates retesting and confirmation prior to complying with OAC 3745-54-98(G). 
An Appendix to OAC 3745-54-98 (or approved subset) sampling would be required because the statistical 
method (initial test and any retests) indicated a release. 
  
RC5498.021.023 
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23.                  May the owner/operator wait to submit a permit modification under OAC 3745-54-98(G)(4) until a 
determination is made whether their “other source” demonstration was successful under OAC 
3745-54-98(G)(6)? 

  
No. The owner/operator may choose to submit their “other source” demonstration with a permit modification or 
in lieu of it. If the owner/operator elects to perform the latter the owner/operator may miss the 90-day deadline 
for submittal of the permit modification and be out of compliance with these regulations and his/her permit/plan. 
The time frames for the requirements run concurrently. Therefore, an owner/operator may want to submit both 
their “other source” demonstration and a permit modification if the demonstration data is questionable to avoid 
enforcement action by Ohio EPA. Additionally, during the time period covered by this rule (90 or 180 days), the 
owner/operator must continue to monitor ground water in accordance with the detection monitoring rules. 
  
RC5498.021.024 
  
24.                  Is there a mechanism present for a ground water monitoring program to return to detection once 

it has been triggered into compliance? 
  
Yes. If the movement into compliance was due to either another source, an error in sampling, analysis, an error 
in statistical evaluation, or natural variation, then the owner/operator may use the process outlined in OAC 
3745-54-98(G)(6) to move back to detection monitoring. This demonstration is acceptable provided that the 
owner/operator makes any necessary changes to the detection monitoring program to avoid the false triggering 
into compliance again. 
  
However, if the movement into compliance was not in error, then the only way the unit may be moved back into 
detection monitoring is after the completion of the compliance period. If the unit is still under post-closure care, 
and the owner/operator can demonstrate that concentrations in the groundwater no longer are statistically 
significant over background for a period of time, then Ohio EPA may approve a return to detection monitoring 
under OAC 3745-54-98. 
  
The Federal Register (Vol. 53, No.143, page 28163) allows owners/operators to “demonstrate that 
concentrations of hazardous constituents no longer show statistically significant increases over background 
values for a period of time based on site-specific conditions.” 
  
RC5498.021.025 
  
25.                  What are the steps for completing a ground water detection monitoring program and what is the 

timeline for the evaluation and response requirements in this rule? 
See Figures 1 and 2. 
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RC5499.021.000 – Compliance Monitoring Program 
 

  
TITLE 
  
Compliance monitoring program 
  
PURPOSE 
  
To clarify and interpret the basic components of a compliance monitoring program under the final standards. 
  
RULE/AUTHORITY 
  
OAC 3745-54-99 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration 

BACKGROUND 
  
An owner/operator must establish a compliance ground water monitoring program once it has been determined 
that hazardous constituents from a regulated unit have entered the ground water. The goal of compliance 
monitoring is to determine whether the concentrations of hazardous constituents in the uppermost aquifer 
exceed applicable limits. An owner/operator should also initiate compliance monitoring where there is ground 
water contamination upgradient of the regulated unit (see RC5498.021.006). 
  
The owner/operator must determine if the ground water protection standard (GWPS) has been exceeded upon 
determination that hazardous constituents from a regulated unit have entered the ground water. If the GWPS 
has been exceeded, then the facility will be moved into corrective action under OAC 3745-54-100. Many of the 
same requirements are found under both detection and compliance ground water monitoring final standards 
regulations. However, one major difference is the requirement in OAC 3745-54-99(G) to annually monitor all (or 
a subset) wells for parameters (or a subset) on the list in Appendix to OAC 3745-54-98 (which is equivalent to 
“Appendix to OAC 3745-54- 98” of 40 CFR Part 264). 
  
RC5499.021.001 
  
1.               How is the list of hazardous constituents in OAC 3745-54-99(A)(1) developed? 

  
The intent of this rule is to incorporate in the compliance monitoring list any constituent in Appendix IX that has 
been detected in the uppermost aquifer. This may include: 
  
·                            Hazardous constituents, as outlined in OAC 3745-54-93, that have been detected in the ground 

water in the uppermost aquifer and are reasonably expected to be in or derived from the waste contained 
in the regulated unit; 

  
·                            Any known hazardous waste or hazardous waste constituents in the waste and their breakdown 

products; and 
  
·                            Hazardous constituents from known upgradient contamination. The GWPS for these parameters is to 

have no increase above background levels. 
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Parameters may be added for ground water quality and bio-degradation evaluations. These parameters are not 
required to comply with the GWPS. 
  
The factors to be considered in development of the list of constituents includes:  
  

1)         the potential for leachate migration from a regulated unit. This rule does not allow an owner/operator 
to be exempt from monitoring a constituent simply because the constituent will not reach the compliance 
point for a long period of time, delaying the effects to human health and the environment;  

  
2) the quality of the leachate as it migrates;  
  
3) the current and future uses of the ground water; and  
  
4) the health and environmental effects associated with exposure to different levels of hazardous constituents. 
Further discussion of both the constituent list and other components of the GWPS is provided in the technical 
decision compendium guidance for OAC rules 3745-54-92 through -54-96 (i.e., refer to guidance documents 
RC5492.021.000 through RC5496.021.000). 
  
RC5499.021.002 
  
2.               Is the intent of OAC 3745-54-99(B) that no wells be installed and monitored downgradient of the 

compliance point? 
  
No. The data from either previous interim status assessment wells or new wells downgradient of the compliance 
point may be needed for determinations of alternate concentration limits (ACLs) based on fate and 
transport.  Additionally, in accordance with OAC rules 3745-54-91(A)(3) and 3745-54-100(E)(1), a facility moves 
into corrective action when the GWPS is exceeded either at the compliance point or in the ground water between 
the compliance point and the downgradient facility boundary. In this scenario wells need to be installed 
downgradient of the compliance point to make that evaluation. 
  
RC5499.021.003 
  
3.               Are there any response requirements for an owner/operator who determines that contamination 

is increasing per OAC 3745-54-99(D)(2)? 
  
The only case where an owner/operator must respond to increasing contamination is when the concentration limit 
is statistically exceeded. If background is the concentration limit under OAC 3745-54-94(A)(1), and the data 
indicates a statistically significant increase above that background, a response is necessary under OAC 3745-
54-99(H). In general, just because contamination is increasing does not mean that it has reached unacceptable 
levels. 
  
RC5499.021.004 
  
4.               What are the differences between final standards compliance monitoring and interim standards 

assessment monitoring? 
  
Under interim standards, once ground water contamination is detected, the facility moves into assessment 
monitoring. The goals of assessment are to determine the full nature (concentration), rate, and extent of ground 
water contamination. Once this is accomplished, no additional action is required, no matter how high the 
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concentrations of the hazardous constituents. Monitoring wells need only be set at the vertical and horizontal 
furthest extent of the plume for the facility to remain in compliance. 
  
Under final standards compliance monitoring, the goal is to set the ground water protection standard and monitor 
to assure that the facility stays within the GWPS. If concentrations go above the standard, the facility is moved into 
corrective action under OAC 3745-54-100. Under compliance monitoring, if the concentration limit of the GWPS 
is exceeded anywhere within the plume, corrective action is required. Therefore, monitoring wells should be set 
at the compliance point unit boundary and throughout the plume both horizontally and vertically to be capable 
of detecting any point where a concentration level may exceed the GWPS. 
  
RC5499.021.005 
  
5.               What data format is necessary for the determination of statistical significance in OAC 3745-54-

99(C)(2)? 
  
Data from compliance monitoring are used primarily to identify exceedances of concentration limits, evaluate 
ACL demonstrations and the appropriateness of engineering feasibility plans, demonstrate that another source 
may be causing contamination, and determine the extent of contamination. Basic information should be kept 
by the owner/operator to demonstrate the appropriateness of the statistical test used. Such information should 
include: 
  

a.     Sampling frequency 
b.     Number of independent samples per well 
c.      Experiment wise error no less than 0.01 for individual well comparisons  
d.     Type 1 error no less than 0.05 for multiple well comparisons 
e.     Number of background wells in the dataset  
f.       Number of samples in background dataset  
g.     Seasonal, spatial or temporal corrections of data  
h.     Percentage of non-detects in dataset 
i.       Method of treating non-detects 
j.       Normality of distribution 
k.      Background mean 
l.       Background standard deviation 
m.    Homogeneity of variance 
n.     Known upgradient contamination 
o.     Number of retests allowed and run 
p.     Lab QA/QC sheets 

  
RC5499.021.006 
  
6.               Is it possible for a facility operating under compliance monitoring to revert to detection 

monitoring? 
  
Yes. A facility may move back into detection under two different circumstances. First, if the movement into 
compliance was due to either another source, an error in sampling, analysis, statistical evaluation, or natural 
variation, then the owner/operator may use the process outlined in OAC 3745-54-98(G)(6) to move back into 
detection monitoring (see RC5498.021.024 for additional guidance).  Accordingly, the owner/operator must 
make any necessary changes to the detection monitoring program to avoid false triggering into compliance 
again. 
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Second, the only way the facility may move back into detection monitoring if the movement into compliance was 
not in error is to demonstrate that following the completion of the compliance period (per OAC 3745-54-96) that:  
  
1)               no corrective action under OAC 3745-54-100 is required;  
  
2)               a period of time has occurred where constituent levels do not indicate any statistically significant 
differences from background levels; and  
  

3)     the owner/operator submits an application for a permit/post-closure plan modification.   
  
Note that in this scenario the unit is still within the 30-year post closure care period.   
  
It is important that constituent levels be below background, not just below concentration limits as defined in 
OAC 3745-54-94. Detection monitoring is based on comparing results to background values and not MCLs or 
ACLs (which are typically above background). If it is known that constituent levels are above background, each 
sampling event may send the facility right back into compliance monitoring. Therefore, the only way a movement 
into detection would be beneficial to an owner/operator is if the constituents are all below background levels. 
[RCRA Hotline Directive #9481.1985(06)] 
  
RC5499.021.007 
  
7.               Is it possible to meet the intent of OAC 3745-54-99(G), to protect human health and the 

environment, without sampling for a complete Appendix to OAC 3745-54-98 annually? 
  
Yes, it is possible, on a facility-specific basis, with a detailed demonstration, and through a Director’s action, to 
eliminate from the annual sampling specific Appendix to OAC 3745-54-98 constituents that were never a part 
of the waste in the unit. However, if the history of the unit is in question, such that the owner/operator has not 
fully characterized the composition of the wastes, then a full Appendix to OAC 3745-54-98 should be run 
annually for at least three years. This part of the rule was included because the quality of leachate that might be 
released from a regulated unit can be expected to vary over time. The initial detection of leachate at the 
compliance point at the beginning of the compliance period may be different in concentration and composition 
from the leachate released and detected later. The Appendix to OAC 3745-54-98 monitoring should include 
analyses for constituents likely to be present in the waste (including any decomposition products). Ohio EPA 
may exclude Appendix to OAC 3745-54-98 constituents in the permit/plan if the constituent is not reasonably 
expected to be in or derived from waste contained in the regulated unit and is not likely to pose a substantial 
present or potential hazard to human health or the environment per OAC 3745-54-93(A). [USEPA Hotline 
Directive # 9476.1987(08) and Federal Register (Vol. 53, No. 143, page 28165)] Authority for this exemption must 
be given by Ohio EPA through a document signed by the Director (e.g., a permit or post-closure plan). 
  
RC5499.021.008 
  
8.               If additional Appendix to OAC Rule 3745-54-98 constituents are detected per OAC rule 3745-54-

99(G) and the owner/operator chooses to resample within one month to confirm the detections, 
must the owner/operator resample for all the Appendix to OAC Rule 3745-54-98 constituents? 

  
No. Since the purpose of the resampling is to verify the presence of additional constituents, the resampling event 
would only be for the constituents that were detected during the original Appendix to OAC 3745-54-98 sampling 
event that the owner/operator wishes to contest. Only the wells where those constituents were detected would be 
resampled. If the resampling does not confirm the original detection, then the constituents are not added to the list 
and 7-day notification to the Director is not necessary. However, if the owner/operator chooses not to resample, 
then the constituents are added to the regular semi-annual or quarterly monitoring list, and the Director must be 
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notified within seven days of the original detection. [USEPA OSWER Directive 9481.1992(02)] See 
RC5498.021.013 for similar guidance relative to detection monitoring programs. 
  
 
RC5499.021.009 
  
9.               Does OAC 3745-54-99(G) require upgradient or background wells be sampled annually for 

Appendix to OAC 3745-54-98 constituents? 
  
No. However, the owner or operator may choose to include upgradient or background wells in the annual 
Appendix to OAC 3745-54-98 sampling to have data to substantiate either “other source demonstrations” 
submitted under OAC 3745-54-99(I) or the development of a background dataset for Appendix to OAC 3745-54-
98 constituents that may be detected at downgradient wells during the annual sampling event. 
  
RC5499.021.010 
  
10.           What does “determine whether additional hazardous constituents are present in the uppermost 

aquifer and, if so, at what concentration, pursuant to procedures in paragraph (F) of rule 3745-
54-98 of the Administrative Code” in OAC 3745-54-99(G) mean? 

  
The term “pursuant to procedures in [OAC Rule 3745-54-98(F)]” refers to determining whether additional 
Appendix to OAC Rule 3745-54-98 constituents are present through statistically significant evidence of 
contamination. To determine if a constituent is statistically “present”, the concentrations must be at measurable 
levels, at or above the practical quantitation limit (PQL). Therefore, “presence” in this rule would be based upon a 
constituent during the Appendix to OAC 3745-54-98 annual sampling being measured at or above its PQL. 
  
The intent of this clause is that those constituents on the Appendix to OAC 3745-54-98 sampling list, required 
per OAC 3745-54-99(G), that are detected at or above a PQL (their presence may be confirmed through 
resampling) and not already on the compliance monitoring list under OAC 3745-54-93, must be added to the 
regular list of parameters sampled for compliance monitoring. The sampling in OAC 3745-54-99(G) is required at 
compliance point wells. However, if the presence of a new Appendix to OAC 3745-54-98 constituent is confirmed 
in a compliance point well during this sampling, that constituent becomes part of the compliance monitoring list 
used at all wells per guidance under RC5499.021.015. 
  
RC5499.021.011 
  
11.           If a new constituent has a confirmed detection during the Appendix to OAC 3745-54-98 sampling 

required under OAC 3745-54-99(G), and if the owner or operator employs background to 
establish the required concentration limit, how can the owner/operator propose that 
concentration limit within 90 days as required by OAC 3745-54-99(G) and -54-99(J)? 

  
Concentration limits may be based on background, values in Table 1 of OAC 3745-54- 94, or an alternate 
concentration limit. OAC 3745-54-99 provides a 90-day timeframe for submittal of a permit modification which 
would include the development of new concentration limits. If background is chosen as the concentration limit, 
multiple ground water samples may be obtained during that 90-day period to collect an adequate background 
data set. However, if there is evidence of seasonal variation, collection of adequate data cannot be performed 
within the 90-day period. Therefore, Ohio EPA has followed the federal directive in Federal Register (Vol 47, 
No. 143, page 32301) that allows the Director to exercise discretion in processing such a permit action. The 
permit/plan may be written such that once the background is collected and calculated, the final concentration 
limits will be incorporated into the permit/plan. [USEPA OSWER Directive # 530-SW-82-001G].  See 
RC5498.021.017 for similar guidance relative to detection monitoring programs. 
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RC5499.021.012 
  
12.           If an owner or operator determines under OAC rule 3745-54-99(F) that there is an exceedance of 

a concentration limit, can the owner/operator resample to verify the exceedence prior to 
complying with the response requirements in OAC 3745-54-99(G) and -54-99(H) which include 
notifying the Director and submitting an engineering feasibility plan for corrective action? 

  
Yes. In two separate documents USEPA has indicated that until a resample or retest (as written into the 
permit/plan) confirms the initial exceedance, a movement into the next level of monitoring, in this case corrective 
action, would not be necessary. USEPA OSWER Directive # 9523.00-17 states that one sampling event and 
one confirmatory sampling is necessary to move a facility from a detection to a compliance monitoring program. 
The same would be necessary to move a facility from compliance to corrective action ground water monitoring. 
  
According to USEPA [OSWER Directive # 9224.96(010)], if an owner/operator has incorporated into the 
permit/plan statistical procedures involving verification resampling and retesting to try and minimize false negative 
rates and improve statistical power, then a single statistical exceedance is not enough evidence to indicate a 
release from a unit. All resampling and retesting activities should be completed prior to final interpretation of the 
results of the statistical test. Therefore, an initial exceedance of a concentration limit may trigger one or more 
resampling and/or retesting procedures per the permit/plan. If the retest(s) do not exceed the concentration limit, 
then a statistical exceedance of the concentration limit should not be inferred. The owner/operator should 
continue compliance monitoring without submitting a permit modification for corrective action. 
  
Additionally, even if both tests fail, paragraph (I) of this rule allows the owner/operator 90 days in which to 
demonstrate that the exceedance was an artifact caused by an error in sampling, analysis, statistical evaluation, 
or natural variation in the ground water quality. Any changes to the compliance monitoring program necessary 
to avoid future false exceedances must be submitted within 90 days of the original determination as part of a 
permit modification under paragraph (J) of OAC 3745-54-99. 
  
RC5499.021.013 
  
13.           Do the response requirements of OAC 3745-54-99(G), -54-99(H), and -54-99(I) apply to non- 

compliance point wells? 
  
Yes. Two of these obligations apply for non-compliance point wells. OAC 3745-54-99(H) requires an 
owner/operator to submit a corrective action plan for any concentration limit exceedance in any monitoring well 
at the compliance point. Additionally, OAC 3745-54-99(I), allows an owner/operator to demonstrate that another 
source may be causing the concentration exceedance at compliance point and non-compliance point wells. 
Ohio EPA has interpreted the requirement under OAC 3745-54-99(G) to sample for and submit within 90 days 
the concentrations and concentration limits for any detected Appendix to OAC 3745-54-98 constituents, applies 
only to compliance point wells. 
  
The requirements in OAC rules 3745-54-91(A)(3) and 3745-54-100(E)(1) move a facility into corrective action 
once the GWPS is exceeded either at the compliance point or in the ground water between the compliance point 
and the downgradient facility boundary. Therefore, wells may need to be installed downgradient of the 
compliance point to determine if such an exceedance has occurred. 
  
RC5499.021.014 
  
14.           What details should be included in the corrective action plan required by OAC 3745-54-

99(H)(2)(a)? 
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The corrective action plan should: 
  

·                            Include detailed descriptions of how the owner/operator will either remove hazardous 
constituents from the ground water or treat them in place. 

  
·                            Be detailed enough to allow Ohio EPA to determine whether its implementation will bring 

the facility back into compliance with the GWPS. 
  

·                            Describe a ground water monitoring program that will demonstrate the effectiveness of the 
corrective action.  (Refer to RC5499.021.017.) 

  
·                            Discuss treatment methods for any ground water removed from the aquifer. 

  
·                            Discuss how any units used to treat hazardous waste during corrective actions will meet 

all applicable hazardous waste regulations. 
  
Types of corrective measures are not described in any detail in this rule because the most effective methods can 
only be determined on a site-specific basis. However, U.S.EPA has provided some general guidelines that Ohio 
EPA follows in choosing corrective actions: [Federal Register Vol 61, No. 85, pages 19440-41] 
  

·                            Corrective action decisions should be made based on controlling or eliminating risks to 
human health and the environment; 

  
·                            Corrective action implementation should focus on results rather than process; 

  
·                            Interim actions and stabilization should be used to reduce risks and prevent exposure; and 

  
·                            Corrective actions should be phased to focus resources on the areas of pathways of 

highest concern. 
  
RC5499.021.015 
  
15.           OAC 3745-54-99(H)(2)(b) requires the submittal of a corrective action ground water monitoring 

plan that will demonstrate the effectiveness of the corrective action. The rule states that the 
plan may be based upon a compliance monitoring program. What components from compliance 
monitoring should be incorporated? 

  
Since the compliance monitoring program was set up in the permit/plan to determine compliance with the 
GWPS, the monitoring program under corrective action (which is to bring a facility back into compliance with 
the GWPS), should be based upon the same system. If a facility’s permit or closure/post-closure plan already 
has established a compliance ground water monitoring program, that program may be sufficient for corrective 
action as well. The monitoring program may need to have more frequent monitoring, additional wells and/or 
parameters during the corrective action phase. 
  
The necessary components from a compliance monitoring program should include the location, frequency 
(considering ground water flow and contaminant movement), type, and quality of samples, techniques and 
measurements, recordkeeping, and reporting. It should also specify the methods that will be used to evaluate 
the data and support decision making (i.e., data quality objectives). The monitoring program should include 
flexibility for adjusting monitoring requirements as needed over the term of corrective actions. One of the main 
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components of compliance monitoring that may not be applicable during corrective action is the annual sampling 
for Appendix to OAC Rule 3745-54-98 (or a subset) in all (or a subset) the wells. See technical guidance 
compendium RC54100.021.000 for further discussion of these components. 
  
 
 
 
RC5499.021.016 
  
16.           Under these response requirements, is it possible to move only a subset of wells at a facility 

into corrective action and not all the wells? 
  
Yes. It may be possible for subsets of wells to be used during the different phases of ground water monitoring. If 
results from wells in only a small portion of the waste management area or facility are indicating an exceedance 
of the concentration limit, then the focus of implementing corrective action should be directed toward that area. 
[USEPA OSWER Directive 9481.1985(01a)] 
  
RC5499.021.017 
  
17.           May the corrective action plan required under OAC 3745-54-99(H)(2) integrate other site-wide 

corrective action along with that for the regulated unit(s)? 
  
Yes. USEPA (Fed. Reg. Vol 63, No. 204, page 56727) allows an owner/operator to coordinate CERCLA and 
RCRA corrective action at the facility based on the following three assumptions:  
  

1)     the RCRA regulated unit(s) is(are) situated among solid waste management units (SWMU) or areas of 
concern (AOC);  

  
2)     a release has occurred; and  

  
3)     both the regulated unit and one or more SWMUs or AOCs are likely to have contributed to the release.  

  
The RCRA unit(s) may be regulated under either interim or final standards, but the ground water monitoring for 
the integration should meet the final standards performance standards. If these assumptions are met, then Ohio 
EPA will allow the corrective action plan that will be initiated under this rule to incorporate an integrated 
approach. This integrated ground water monitoring program would be regulated under OAC 3745-54-101. 
  
RC5499.021.018 
  
18.           What is compliance monitoring program process and what is the timeline for the evaluation and 

response requirements? 
  
See Figures 1 and 2, respectively. 
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RC54100.021.000 – Corrective Action Program 
 

  

TITLE 

Corrective action program 

PURPOSE 
  
To clarify and interpret requirements for regulated hazardous waste management units subject to corrective 
action under Ohio Administrative Code (OAC) Rule 3745-54-100. 
  
RULE/AUTHORITY 
  
OAC 3745-54-100 
  
HISTORY 
  
Update to original 2011 document to reflect changes in guidance administration 
  
BACKGROUND 
  
Corrective action is initiated when the ground water protection standard (GWPS) for a unit is 
exceeded.  Corrective action is considered the final stage of ground water monitoring. Unless exempted under 
OAC 3745-54-90(B), all owners/operators of treatment, storage, or disposal of hazardous waste must institute 
corrective action for all releases of hazardous waste or constituents from any waste management unit, regardless 
of the time of waste placement under OAC 3745- 54-101. Any surface impoundment, waste pile, land treatment 
unit, or landfill that received waste after July 26, 1982 must be in compliance with OAC rules 3745-54-91 to 54-
100 in lieu of OAC 3745-54-101 to detect, characterize, and respond to releases to the uppermost aquifer (OAC 
3745-54-90 (A)(2)) to bring the unit back into compliance with the GWPS in accordance with OAC 3745-54-92. 
Corrective action continues until compliance with that standard is achieved. The requirements under OAC 3745-
54-101 apply to facility-wide corrective action while the requirements under OAC 3745-54-100 are applied to 
specific regulated units. The corrective action program may be implemented under either a post-closure plan or a 
permit. 
  
The corrective action program may stand on its own at the facility or it may be implemented in conjunction with a 
compliance monitoring program. In concert with a corrective action program, an owner/ operator must monitor 
ground water to demonstrate the effectiveness of the corrective action per OAC 3745-54-100(D). Per -54-
100(D), this program may be based on the requirements for compliance monitoring under OAC 3745-54-
99.  The corrective action program must be as effective as the compliance monitoring program in determining 
compliance with the ground water protection standard (GWPS) under OAC rule 3745-54-92. The corrective 
action ground water monitoring program must be sufficiently capable of determining success of the corrective 
action. 
  
RC54100.021.001 
  

1.               What circumstances determine whether corrective action is regulated by OAC 3745-54-100 or 
OAC 3745-54-101? 

  
A unit is regulated under the OAC 3745-54-100 for corrective action if hazardous waste was placed in the unit 
after November 19, 1980. The November 1980 date is the effective date of the rules defining hazardous waste 
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and establishing permit requirements. If existing waste management units only contain waste placed in them 
prior to that date, then the corrective action for those units falls under OAC 3745-54-101. If an integrated ground 
water monitoring program is proposed, the requirements fall under OAC 3745-54-101 but must meet the intent 
of the requirements in OAC 3745-54-100. 
  
RC54100.021.002 
  

2.               What types of corrective action should be implemented? 
  
OAC 3745-54-100 indicates that the owner/operator must achieve compliance with the ground water protection 
standard by removing hazardous constituents or treating them in place. Any corrective action that prevents the 
migration of the hazardous constituents in the ground water for a period of time only defers the adverse effects, 
it does not eliminate them. Specific corrective measures are not identified in the corrective action rule because 
the most effective methods can only be determined on a site-specific basis. New methods of ground water cleanup 
are developed regularly, so identifying any particular methodology in rule would be limiting. 
  
U.S. EPA has provided general guidance in the corrective action implementation section of the proposed rule for 
Corrective Action for Releases from Solid Waste Management Units at Hazardous Waste Management Facilities 
(Federal Register Vol 61, No. 85, pages 19440-41).  The guidance includes: 
  

1)       Corrective action decisions should be made based on controlling or eliminating risks to human 
health and the environment; 

  
2)       Corrective action implementation should focus on results rather than process; 

  
3)       Interim actions and stabilization should be used to reduce risks and prevent exposure; and 

  
4)       Corrective actions should be phased to focus resources on the areas or pathways of highest 

concern. 
  
RC54100.021.003 
  

3.               How does Ohio EPA interpret the wording in OAC 3745-54-100(C) and -54-100(E)(3) which 
states that corrective actions must begin within a reasonable time period after the ground 

water protection standard is exceeded? 
  
A number of facility-specific factors should be evaluated prior to setting a schedule. These factors include:  
  

1)        the extent and nature of the contamination;  
  
2)   the practical capability of the remedial technology to meet the objectives; 
  
3)   the availability of treatment or disposal capacity for wastes;  
  
4)   the use of emerging technologies;  
  
5)   the potential risk to human health and the environment;  
  
6)   the behavior of the hazardous constituents in the affected medium;  
  
7)   the accuracy of monitoring techniques;  
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8)   the characteristics of the contaminated media; and  
  
9) any environmental, seasonal or other pertinent factors. [USEPA OSWER Directive 9523.00-18] 
  
If facility-wide corrective action under OAC 3745-54-101 or CERCLA is occurring, the most efficient use of funds 
may be to coordinate cleanup activities between the programs (Federal Register Vol 63, No. 204, pages 56710-
56735). This rule, along with permit application requirements (OAC 3745-50-44(B)(8)(c)), allows the 
owner/operator to submit a schedule for submittal of the corrective action information required under this rule in 
place of submitting the information itself. This would allow the owner/operator to coordinate corrective action 
efforts providing more efficient and effective use of funds and time. The owner/operator must receive approval 
from the Director to submit a schedule in place of the information. 
  
USEPA’s policy to allow coordination of CERCLA and RCRA corrective action is based on the following three 
assumptions: that the RCRA regulated unit(s) is situated among solid waste management units (SWMU) or 
areas of concern (AOC), that a release has occurred, and that both the regulated unit and one or more SWMUs 
or AOCs are likely to have contributed to the release. The RCRA unit(s) may be regulated under either interim or 
final standards, but the ground water monitoring for the integration should meet the final standards performance 
standard. 
  
RC54100.021.004 
  

4.               What components of a ground water monitoring program will determine whether it is “as 
effective” as a compliance monitoring program under OAC 3745-54-99 in determining the 

success of corrective action as required by OAC 3745-54-100(D)? 
  
The corrective action monitoring program should be designed to bring a facility back into compliance with the 
GWPS. The corrective action program should be based upon the same compliance monitoring well network 
since the compliance monitoring program was set up in the permit/plan to determine compliance with the 
GWPS. A compliance monitoring program may be sufficient for corrective actions if a facility’s permit or 
closure/post-closure plan already has an established compliance ground water monitoring program. However, 
the monitoring program may need to have more frequent monitoring, additional wells and/or parameters during 
the corrective action phase. 
  
According to the Federal Register (Vol. 61, No. 85 page 19452/53) the monitoring system should be able to: 
  
1)                      Demonstrate that the remedy is performing according to expectations; 

  
2)                      Detect changes in environmental conditions that may reduce the efficiency of the remedy; 

  
3)                      Identify any potentially toxic and/or mobile transformation products; 

  
4)                      Verify that the plume(s) is not expanding above levels of concern either downgradient, laterally or 

vertically (whether the GWPS has been exceeded, or continues to be exceeded, at the unit boundary 
and all points downgradient to the facility boundary); 

  
5)                      Verify that unacceptable impact(s) to downgradient receptors are not occurring; 

  
6)                      Detect new releases of contaminants to the environment that could impact the effectiveness of the 

remedy; 
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7)                      Demonstrate the effectiveness of institutional controls that were put in place to protect potential 
receptors; and 

  
8)                      Verify attainment of short-term protectiveness or final remediation goals. 

  
The necessary components carried over from a compliance monitoring program should include the location; 
sampling frequency (considering ground water flow and contaminant movement); type and quality of samples; 
techniques and measurements; recordkeeping, and reporting. It should also specify the methods that will be 
used to evaluate the data and support decision making. A compliance monitoring program modified to a 
corrective action program should include flexibility for adjusting monitoring requirements as needed over the 
term of corrective actions. One of the main components of compliance monitoring that may not be applicable 
during corrective action is the annual sampling for Appendix IX or a subset of that list in all the wells or a subset 
of wells. This is because a full site-characterization of the wastes should have been made prior to initiating any 
corrective action. 
  
RC54100.021.005 
  

5.               Does OAC 3745-54-100(E)(1) mean that wells between the unit boundary and the 
downgradient facility boundary must have the same sampling and response program as wells 

at the compliance point? 
  
Yes. The wells at the point of compliance should typically have the highest concentrations of any hazardous 
constituents. Degradation should be occurring between the point of compliance wells and wells set at the point 
of exposure. Any concentrations between those two points must also meet the GWPS since the limit was set 
based on the point of compliance. If a higher concentration is found between the two points, then the possibility 
exists that a higher concentration will reach the point of exposure which would be unsafe to human health and the 
environment. Therefore, the same parameters and same responses need to occur for concentrations at wells 
between the compliance point and the downgradient facility boundary as those directly at the compliance point. 
  
RC54100.021.006 
  

6.               What actions should an owner/operator take to assure that Ohio EPA would accept the 
demonstration under OAC 3745-54-100(E)(2) that, despite best efforts, the owner/operator was 

unable to obtain necessary permission to conduct corrective action beyond the facility 
boundary? 

  
Federal RCRA regulations Section 3004(v) gives EPA the authority to require a facility owner/operator to clean 
up releases that have migrated beyond the facility boundary. The regulated party should institute corrective 
actions wherever necessary to protect human health and the environment while demonstrating financial 
responsibility for these clean up actions (RCRA Hotline 7/20/99). If a neighboring property owner is unwilling to 
give permission (or has placed unreasonable demands to receive permission) for the facility owner:  
  

•        to come on-site to determine whether contamination has migrated onto the property;  
•        to determine the full nature, rate, and extent of the contamination; or  
•        to perform corrective actions,  

  
then the owner/operator should take the following steps to demonstrate that best efforts have been made to 
obtain that permission: 
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a)                      Document in writing from the neighboring property owner the denial of permission (or in the case where 
unreasonable demands are placed upon the facility owner/operator in order to receive the permission, 
document the demands); 

  
b)                      Submit a request to Ohio EPA to set up a three-way meeting between the Agency, the 

owner/operator, and the neighboring property owner to facilitate an agreement. Ohio EPA-Legal is 
willing to participate in these meetings to help ascertain why the neighboring property owner would not 
want to cooperate; 

  
c)                      If the neighboring property owner is still either unwilling or unreasonable, request that Ohio EPA make 

an evaluation based upon present knowledge (knowledge of ground water flow direction and rate, 
concentration of contaminants at the property boundary, site-specific fate and transport or natural 
attenuation information, etc.) as to the threat to human health and the environment posed by the 
contamination that is estimated to be off site; 

  
d)                      If Ohio EPA deems that there is a potential imminent and substantial threat to human health and the 

environment, then Ohio EPA may pursue an Administrative Search Warrant for access to the 
neighboring property. A private party (the facility owner/operator) does not have the authority to pursue 
such a court order, but Ohio EPA has been granted such authority. 

  
e)                      If Ohio EPA does receive a search warrant, determinations need to be made as to who would 

perform the work and how the costs would be covered. 
  
RC54100.021.007 
  

7.               Do owner/operators have to meet the GWPS within a specific amount of time? 
  
The rule does not set a particular time in which compliance with the ground water protection standard must be 
achieved. Corrective action should be conducted until the GWPS is achieved, no matter how long it takes. In 
promulgating these rules in the Federal Register (Vol. 47, No.143, page 32310), U.S.EPA assumed that the 
facility would be switching back and forth between compliance monitoring and corrective action during the length 
of the compliance period. They felt that the permit or plan should be written such that the conditions under 
which these shifts would be triggered could be incorporated into the plan/permit so that constant modifications 
would not be needed. 
  
RC54100.021.008 
  

8.               Does Ohio EPA interpret OAC 3745-54-100(E)(4) to mean that if all sampling results for one 
event are below the GWPS, the owner/operator may terminate the corrective actions? 

No. USEPA Hotline Directive # 9481.1987(02) states that a ground water sample that indicates allowable 
concentrations may just represent an area between two plumes (or between two pulses of the same plume). 
The Directive suggests short-term verification monitoring for three consecutive years before corrective action 
is terminated. 
  
RC54100.021.009 
  

9.               How and when may corrective actions and ground water monitoring required under OAC 3745-
54-100 be terminated? 
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Termination of corrective action and termination of ground water monitoring will commonly occur at two different 
times. This rule only specifies when corrective actions may end if the compliance period has expired. To provide 
an adequate margin of safety, if the owner or operator is in corrective action at the end of the compliance period, 
the compliance period will be extended until the ground water protection standard has not been exceeded for three 
consecutive years. Once the corrective action is terminated, some level of ground water monitoring must 
continue during the 30-year post-closure care period. However, if the compliance period is ongoing, then Ohio 
EPA will decide in the permit/plan how long corrective action should continue following one sampling event 
when all results are below the GWPS. Typically, Ohio EPA recommends the collection of  at least four 
consecutive quarters with all results below the GWPS to mitigate the effect of seasonal variations. 
  
RC54100.021.010 
  

10.           How are institutional controls used in corrective action under OAC 3745-54-100? 
  
Institutional controls may be used during cleanup to limit exposure; however, they should not be viewed as a 
substitute for cleanup. Institutional controls may be engineered structures that prevent exposure such as security 
measures, fences, or barriers. They may also be non-engineered controls prohibiting access to ground water such 
as deed or ground water use restrictions. 
  
RC54100.021.011 
  

11.           What are the reporting and recordkeeping requirements for OAC 3745-54-100? 
  
OAC 3745-54-100 requires that the owner/operator submit reports annually to the director on the effectiveness 
of the corrective action program. In addition, if the owner/operator determines that the facility will not meet the 
GWPS under the corrective action program, then the owner/operator must submit a permit alteration application 
within 90 days to make any program changes necessary  to meet the GWPS. 
  
Further, OAC 3745-54-73 requires that all activity at the facility be recorded as part of the operating record, 
indicating that all sampling, analysis and evaluations for corrective action should be kept as part of the record. 
OAC 3745-54-75 requires that a report of all activity during the year be submitted to the Director as part of the 
annual report. Ohio EPA has allowed the annual corrective action reports to be expanded to meet the 
requirement of an annual report. 
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