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Ground water monitoring program for a sanitary landfill facility.
(A)  Applicanility.

@ Genera applicability. In accordance with the schedule in paragraphs (A)(2) and (A)(3)
of thisrule, the owner or operator of asanitary landfill facility shal implement aground
water monitoring program capable of determining the impact of the facility on the
quality of ground water occurring within the uppermost aquifer syssem and dl sgnificant
zones of saturation above the uppermost aquifer system underlying the sanitary landfill
fadility. The ground water monitoring program has the following dements

@ A ground water detection monitoring program which shal be documented
within a ground water detection monitoring plan. The ground water detection
monitoring plan shal be submitted into the operating record in accordance with
rule 3745-27-09 of the Administrative Code. The ground water detection
monitoring plan shal indude, but is not limited to, a description of the following:

() A monitoring system in accordance with paragraph (B) of thisrule.

(i) Sampling and andys's procedures, including an appropriate statistical
method, in accordance with paragraph (C) of thisrule.

(iii) Detection monitoring procedures, including monitoring frequency and a
parameter lig, in accordance with paragraph (D) of thisrule.

(b) A ground water quaity assessment monitoring program which is implemented
when there is adatiticaly significant increase over background of
waste-derived congtituents within the ground water system determined during
detection monitoring unless ademondtration of afase postiveis presented
under paragraph (D)(7)(c)(i) or presented and approved under paragraph
(D)(7)(c)(ii)of thisrule. A ground water quaity assessment monitoring program
includes, but is not limited to, the following:

(i) A ground water quality assessment planin accordance with paragraphs
(E)(4) and (E)(5) of thisrule.

(i) Determinations of rate, extent, and concentration of waste-derived
congtituents detected in the ground water in accordance with paragraph
(E)(5) of thisrule.

(iii) Notification to persons residing on or owning land above the



3745-27-10

(©

(iv)

v)

(vi)

contaminant plume in accordance with paragraph (E)(11) of thisrule.

Submission of aground water quality assessment report in accordance
with paragraph (E)(7) of thisrule.

Where gpplicable the requirements of paragraphs (B) to (D) of this
rule.

Where gpplicable, submission of a compliance monitoring planin
accordance with paragraph (E)(8) of thisrule.

A corrective measures program which is implemented when waste-derived
condtituents from the facility have entered the ground water. A corrective
measures program includes, but is nat limited to, the following:

()

(if)

(i)

(iv)

v)

A corrective measures plan in accordance with paragraphs (F)(2) and
(F() of thisrule.

Proposed concentration levels in accordance with paragraph (F)(7) of
thisrule

A public meeting held to discuss the results of the ground water quality
assessment report and corrective measures plan with interested persons
in accordance with paragraph (F)(4) of thisrule.

Sdlection and implementation of a corrective measure in accordance
with paragraph (F)(10) of thisrule.

Where applicable, the requirements of paragraphs (B) to (D) of this
rule.

2 Schedule for implementation of revisons to the ground water monitoring program.

@

(b)

The owner or operator of an operaing sanitary landfill facility subject to rue
3745-27-19 of the Adminigtrative Code, shall make any gpplicable revisonsto

thefadlity ground water monitoring program, submit revisons to the operating

record, and implement any measures required by amendments to this rule within

two hundred seventy days of the effective date of therule.

The owner or operator of a sanitary landfill facility that is subject to post closure

care in accordance with rule 3745-27-14 of the Administrative Code and that
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ceased acceptance of waste after March 1, 1990, as determined by the
notification required by paragraph (E) of rule 3745-27-11 of the Adminigirative
Code, shdl revise their ground water monitoring program to comply with this
rule.

The owner or operator of afacility subject to rule 3745-27-09 of the
Adminigrative Code shdl submit and implement revisions to the operating
record within two hundred seventy days of the effective date of thisrule. The
owner or operator of afacility not subject to rule 3745-27-09 of the
Adminigrative Code shdl implement the revisons and mail copies of the
revisons by certified mail, or any other form of mail accompanied by areceipt,
to Ohio EPA and the approved hedlth department within two hundred seventy
days of the effective date of thisrule.

[Comment: Owners and operators are only required to revise the portions of
the facility’ s current ground water monitoring plans that do not comply with the
amendments to this rule and are not required to submit awhole new plan. All
variance gpprovas issued under the provisons of thisrule continue in effect.]

[Comment: All owners or operators of facilities currently operating, and those
that have closed since March 1, 1990, shal amend their closure plans and
ground water monitoring program plans to comply with thisrule. The only
exception to this requirement is for those owners or operators required to
follow a past verson of this rule by an order of the director.]

The owner or operator of a sanitary landfill facility that is subject to post closure
care in accordance with rule 3745-27-14 of the Adminigtrative Code and is
conducting a ground water monitoring program under findings and orders
issued by the director shal continue monitoring, pursuant to findings and orders.

The owner or operator of a sanitary landfill facility conducting a ground water
monitoring program subject to paragraph (A)(2)(c) of this rule may request, on
forms prescribed by the director, to comply with rule 3745-27-10 of the
Adminigrative Code except for the provisons of paragraph (A)(2)(c) of this
rule. Upon the director’s gpproval of the request, the owner or operator shall
then comply with rule 3745-27-10 of the Adminigtrative Code except for the
provisions of paragraph (A)(2)(c) of thisrule,

[Comment: There are landfill facilities currently required to follow past versons
of thisrule due to orders from the director. Paragraph (C) of thisrule dlows
these facilities to continue to follow the orders issued by the director.
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Paragraph (D) of thisrule alows the owners or operators of facilities under
ordersto follow past versons of this rule to request modification of the
gpplicable order to alow them to follow the current verson of thisrule]

The owner or operator shall implement and comply with the requirements of a ground
water qudity assessment monitoring program and/or a corrective measures program
when required by paragraph (E) or (F) of thisrule. Implementation shdl bein
accordance with the timeframes specified in paragraphs (E) and (F) of thisrule.

For the purposes of this rule, the ground water monitoring program, which includes the
detection monitoring program, and where required, the assessment monitoring and
corrective measures programs, are implemented upon the commencement of sampling
of ground water monitoring wells in accordance with paragraph (D), (E), or (F) of this
rule.

A qudified ground water scientist shall certify, in accordance with rule 3745-27-09 of
the Adminidtrative Code, any ground water detection monitoring plan, the ground water
quality assessment plan, the compliance monitoring plan, and the corrective measures
plan, and any revisions thereof and reports and data, submitted in accordance with this
rule.

The ground water monitoring program shall be documented within the operating record.
Any revison(s) to the ground water monitoring program shdl be submitted to the
operating record in accordance with rule 3745-27-09 of the Administrative Code prior
to implementation of the revison(s). The owner or operator of afacility not subject to
rule 3745-27-09 of the Adminigrative Code shal mail copies of the revisions by
certified mail, or any other form of mail accompanied by areceipt, to Ohio EPA and
the approved hedlth department prior to implementation of the revison(s). No
gpproval is necessary prior to implementing the revision(s) to the ground water
monitoring program unless specificaly required by thisrule.

(B)  Ground water monitoring system.

@

The ground water monitoring system, for detection monitoring, assessment monitoring,
or corrective measures, shal conss of a sufficient number of wells, ingtaled at
gppropriate locations and depths, to yield ground water samples from both the
uppermost aquifer system and any significant zones of saturation that exist above the
uppermogt aguifer system that do the following:

@ Represent the quality of the background ground water that has not been
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affected by past or present operations at the sanitary landfill facility.

(b) Represent the qudity of the ground water passing directly downgradient of the
limits of solid waste placement.

The director may require or otherwise authorize an owner or operator to conduct
surface water monitoring (i.e. seeps, springs or streams) as part of the ground water
monitoring system in areas where it may not be practical to place awell. Such surface
water samples shal be representative of ground water quality passing directly
downgradient of the limits of solid waste placement.

[Comment: The director’ s authorization to conduct surface water monitoring under this
rule should include provisons for: sampling procedures, congtituents to be andyzed;
and andyzing the resulting deta ]

Where the uppermost aguifer system exists more than one hundred fifty feet beneeth the
recompacted clay liner of the sanitary landfill facility, the ground water monitoring
system shdl conss of a sufficient number of wells, ingtaled at gppropriate locations and
depths, to yield ground water samples from an adequate number of significant zones of
saturation, in accordance with paragraphs (B)(1)(a) and (B)(1)(b) of thisrule, to ensure
detection of any contaminant release from the facility.

All monitoring wells shdl be designed, inddled, and developed in a manner that dlows
the collection of ground water samplesthat are representative of ground water quality in
the geologic unit being monitored, and that are in accordance with the following criteria

@ Monitoring wells shdl be cased in a manner that maintains the integrity of the
monitoring well boreholes.

(b) The annular space (i.e., the space between the borehole and the well casing)
above the sampling depth shal be sedled to prevent the contamination of the
samples and the ground water.

(© The casing shall be screened or perforated and surrounded by sand or gravel in
such away thet dlowsfor the following:

() For the minimization of the passage of formation materids into the well.

(i) For the monitoring of discrete portions of the uppermost aquifer system
or any sgnificant zones of saturation above the uppermost aquifer
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(d) The owner or operator shal document in the operating record, in accordance
with rule 3745-27-09 of the Adminigtrative Code, the design, ingtalation,
development, maintenance and abandonment of any monitoring wells,
piezometers, and other measurement, sampling, and analytica devices.

(e The monitoring wells, piezometers, and other measurement, sampling, and
andytica devices shdl be operated and maintained to perform to design
Specifications throughout the life of the monitoring program.

@ Monitoring wells constructed or used for the purposes of this rule are not
required to comply with Chapter 3745-9 of the Administrative Code.

The number, spacing, and depth of ground water monitoring wells shal be as follows:

@ Based on ste specific hydrogeologic information including thet information listed
in paragraphs (C)(3)(a) to (C)(3)(qg) of rule 3745-27-06 of the Adminigtrative
Code.

(b) Capable of detecting ardease from the sanitary landfill facility to the ground
water at the closest practicable location to the limits of solid waste placement.

The owner or operator shdl evauate, a least annudly until the end of the post-closure
care period, the ground water surface elevation data obtained in accordance with
paragraph (C)(3) of thisrule to determine whether the requirements of paragraph (B) of
this rule for locating the monitoring wells continue to be stisfied. The results of this
evauaion including potentiometric maps for every geologic unit monitored shdl be
induded in areport to be submitted to the appropriate Ohio EPA didtrict office not later
than twelve months from the previous report submitted to comply with this paragraph

If the evaluation shows that paragraph (B) of thisrule is no longer satisfied, the owner
or operator shdl immediately revise the number, location, and/or depth of the
monitoring wells to bring the ground water monitoring system into compliance with this
requirement and place documentation of the revision into the operating record in
accordance with paragraph (B)(3)(d) of thisrule.

(C)  Theowner or operator shal comply with the following requirements regarding ground water
sampling, andysis, and statistica methods.

@

Generd reguirements. The ground water monitoring program shdl include consstent
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sampling and analys's procedures and statistical methods that are protective of human
hedlth and the environment and that are designed to ensure monitoring results that
provide an accurate representation of ground water quality at the background and
downgradient wellsingtalled in accordance with paragraph (B), (D), (E), or (F) of this
rule. The following shdl be induded in the ground water detection monitoring plan,
ground water quality assessment monitoring plan, compliance monitoring plan, and
corrective measures plan

@ A written sampling and andysis plan, which documents the sampling and
andysis procedures that shdl be utilized in the ground water monitoring
program. The owner or operator is required to use the procedures
documented within the sampling and andlyss plan.

[Comment: The andyss methods used, including method detection limits and practica
quantitation limits for the condtituents analyzed, do not have to be documented within
the sampling and andysis plan. They do have to be submitted with the andysis data as
required in paragraph (C)(10) of thisrule]

(b) The statistical method sdlected by the owner or operator shal be in accordance
with paragraphs (C)(6) and (C)(7) of thisrule.

(© The datidtical determination of a datisticaly sgnificant increase over
background for a monitoring parameter shal be in accordance with paragraph
(C)(8) of thisrule.

(d) The number of samples collected shall be in accordance with paragraph (C)(9)
of thisrule.

(e Submission of ground water and atistical analyss shdl be in accordance with
paragraph (C)(10) of thisrule.

A sampling and andlys's plan shdl, at aminimum, include a detailed description of the
equipment, procedures, and techniques to be used for the following:

@ Measurement of ground water elevations.
(b) Detection of immiscible layers.

(© Collection of ground water samples, including the following:
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() Wil evacuation.

(i) Sample withdrawal.

@iy  Sample containers and handling.

(iv)  Sample preservation.

Performance of field andys's, induding the following:

() Procedures and forms for recording raw data and the exact location,
time, and facility-specific conditions associated with the data
acquisition

(ii) Cdlibration of field devices

Decontamination of equipment.

Chain of custody contral, including the following:

() Standardized fidld tracking reporting forms to record sample custody in
the fidd prior to and during shipment.

(i) Sample labels containing dl information necessary for effective sample
tracking.

Field and laboratory quaity assurance and qudity control, including the
following:

) Collection of duplicate samples during each sampling event.

(i) Collection of field and equipment blanks if non-dedicated sampling
equipment is used.

@iy  Collection of trip blanks.
The number of duplicate samples, field blanks, trip blanks, and equipment

blanks shdl be enough to adequately demondtrate the accuracy of the andyss
results.
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(h The identification of well maintenance problems encountered during routine
sampling of the wells and the process to assure that necessary maintenance is
performed.

Measurement of ground weter elevations.

@ () Ground water eevations shal be measured in al wellsto be sampled
that round of sampling prior to any purging and sampling.

(in) Thetotd depth of the monitoring well(s) shal be measured in dl wels
at least annudly for those wellsthat do not have a dedicated pump
ingdled. The depth of monitoring well(s) with a dedicated pump shdl
be measured whenever maintenance dlows. The measurement of well
depth shall be taken prior to any purging and/or sampling.

(b) The owner or operator shdl at least semiannualy and in conjunction with any
magor sampling event involving more than hdf the wells in the system or zone
monitored determine, for the uppermost aguifer system and for al sgnificant
zones of saturation monitored, the direction of ground weter flow each time
ground water € evation measurements are performed.

(© Ground water devationsin dl wells monitoring the same unit(s) or portion of
unit(s) of asanitary landfill facility shal be measured within a period of time
short enough to avoid tempord variationsin ground water flow which could
preclude an accurate determination of ground water flow rate and direction, but
within a period of time not to exceed twenty-four hours.

(d) Potentiometric maps shall be congtructed using the collected ground water
€levation measurements and shal be included with the sampling data submittal.

The owner or operator shal establish background ground water quality, unlessthe
exception in paragraph (C)(5) of this rule gpplies, by andyzing ground water samples
collected from hydraulicaly upgradient well§(s) for each of the monitoring parameters
or condtituents required in the ground water monitoring program.

Background ground water qudity at a sanitary landfill facility may be based on sampling
of wdlsthat are not hydraulicaly upgradient where ether of the following occur:

@ Hydrogeol ogic conditions do not allow the owner or operator to determine
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which wells are upgradient.

(b) Sampling of other wellswill provide an indication of background ground water
qudity that is as representative or more representative than that provided by
upgradient wells.

Satigica methods. Within ninety days of completing collection of the Eight
background samples necessary to comply with paragraphs (D)(5)(a)(ii) and
(D)(B)(b)(ii) of thisrule but no later than four hundred fifty days after implementing the
ground water monitoring program, the owner or operator shal specify one of the
following gatistical methods to be used in evauating ground water monitoring data. The
satistical method chosen shdl be conducted separately for each of the parameters
required to be satitically evaduated in paragraph (D)(5) of thisrule. The Satistical
method specified shdl ensure protection of human hedth and the environment and shdl
comply with the performance standards outlined in paragraph (C)(7) of thisrule. The
owner or operator shall submit to the operating record any changes made to the
satistical method. For owners or operators not subject to rule 3745-27-09 of the
Adminigrative Code, submit to Ohio EPA any changes made to the statistica method.
This submission of the revised statistical method shall be made thirty days prior to
submitting to the operating record and/or Ohio EPA the first set of ground water
andyticd data anayzed using the revised atigticad method. The datistica method
specified shal be sdected from one of the following:

@ A tolerance or prediction interval procedure in which an interva for each
condtituent is established from the digtribution of the background data, and the
leve of each condtituent in each monitoring well is compared to the upper
tolerance or prediction limit.

(b) A control chart gpproach that gives control limits for each condtituent.

(© A parametric analyss of variance ("ANOVA") followed by multiple
comparisons procedures to identify statisticaly sgnificant evidence of
contamination. This shal include estimation and testing of the contrasts between
each monitoring well's mean and the background mean levels for each
condtituent.

(d) An andysis of variance ("ANOVA") based on ranks followed by multiple
comparisons procedures to identify statisticaly sgnificant evidence of
contamination. This shal include estimation and testing of the contrasts between
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each monitoring well's median and the background median levels for each
congtituent.

(e Another gatigtica test method submitted by the owner or operator and
approved by the director or his authorized representative.

[Comment: The gatisticd method to be used during the initid statistical comparison
required under paragraph (D)(5) of this rule needs to be submitted within ninety days of
callecting the eighth background sample. If it is anticipated thet the Satistical method to
be used will be an intrawell method, then the tatistical plan shdl be submitted ninety
days after the eighth sample has been collected from the well in question. If itis
anticipated that the gatistica method to be used will be an interwell method, then the
datistica plan shdl be submitted ninety days after atotd of eight samples have been
collected from the background wells. The eight background samples collected shdl be
evenly distributed across dl background wells. |

Performance standards for gatistica methods. Any dtatistical method chosen in
accordance with paragraph (C)(6) of this rule shdl comply with the following
performance standards as appropriate:

@ The datistica method used to evauate ground water monitoring data shdl be
appropriate for the distribution of chemical parameters or waste-derived
condtituents. If the distribution of the chemical parameters or waste-derived
congtituents is shown by the owner or operator to be ingppropriate for a normal
theory test, then the data should be transformed or a distribution free theory test
should be used. If the distributions for the congtituents differ, more than one
gatistica method may be needed.

(b) If an individual well comparison procedure is used to compare an individua
monitoring well congtituent concentration with background congtituent
concentrations or a ground water concentration level, the test shal be
conducted at atype | error level not less than 0.01 for each testing period. If
multiple comparisons procedures are used, the type | experimentwise error rate
for each testing period shall be not less than 0.05; however, the type | error
rate of not less than 0.01 for individua monitoring well comparisons shdl be
maintained. This performance standard does not gpply for tolerance intervals,
prediction intervals, or control charts.

(© If acontrol chart gpproach is used to evauate ground water monitoring data,
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the specific type of control chart and its associated parameter values shdl be
protective of human hedth and safety and the environment. The parameters
shdl be determined after congdering the number of samplesin the background
data base, the date digtribution, and the range of the concentration vaues for
each condituent.

If atoleranceinterva or aprediction interva is used to evauate ground water
monitoring data, the levels of confidence, and for tolerance intervas, the
percentage of the population that the interval must contain, shal be protective of
human hedlth and safety and the environment. These parameters shdl be
determined after considering the number of samplesin the background data
base, the data distribution, and the range of the concentration values for each
congtituent of concern

The gatigtica method shdl account for data below the limit of detection with
one or more gtatistica procedures that ensure protection of human health and
the environment. Any practica quantitation limit (PQL) used in the Satigtica
method shdl be the lowest concentration level that can be reliably achieved
within the pecified limits of precision and accuracy during routine |aboratory
operaing conditions that are available to the facility.

If necessary, the statisticd method shall include procedures to control or
correct for seasond and spatid variability as well astempora correlation in the
data

Background data can be added only in blocks of data resulting from the
andysis of four or more gatigticaly independent samples after the data have
been gatigticaly compared to the current background data and no satistical
differences are detected, unless another method is deemed acceptable to the
director.

Prior to usng an intraawell gtatistica method under the ground water detection
monitoring program, the owner or operator shal submit to the operating record
in accordance with rule 3745-27-09 of the Administrative Code, a
demondtration that the ground water has not been affected by the landfill within
the rlevant well(s). The owner or operator of afacility not subject to rule
3745-27-09 of the Adminigrative Code shal mail copies of the revisons by
certified mail, or any other form of mail accompanied by arecept, to Ohio
EPA and the approved hedth department.
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Determination of a gatisticaly sgnificant increase over background. The owner or
operator shal determine whether or not there is a statisticaly significant increase over
background for each parameter or congtituent required to be statisticaly andyzed
within the ground water monitoring program. The owner or operator shal make this
determination each time he assesses ground water quality. To determine whether a
datisticaly-significant increase or decrease has occurred, the owner or operator shall
compare the ground water qudity of each parameter or congtituent at each
downgradient ground water monitoring well to the background value of that parameter
or congtituent according to the Statistical procedures specified in paragraphs (C)(6) and
(C)(7) of thisrule.

Sample number. The number of samples collected to establish ground water quality
data shdl be consstent with the gppropriate statistical procedures determined pursuant
to paragraphs (C)(6) and (C)(7) of thisrule. The sampling procedures shall be those
gpecified under paragraph (D) of this rule for detection monitoring, paragraph (E) of this
rule for assessment and/or compliance monitoring, and paragraph (F) of thisrule for
corrective measures.

Submission of results. All ground water devation, sample andyss and Satisticd
analysis results generated in accordance with paragraphs (B), (C), (D), (E) and (F) of
this rule shdl be submitted to Ohio EPA not later than seventy-five days after sampling
the well. All ground water data and an accompanying text shal be submitted to Ohio
EPA in aform specified by the director or his authorized representative. The data and
accompanying text required to be submitted in accordance with this paragraph shal be
placed in the operating record in accordance with rule 3745-27-09 of the
Adminigrative Code. The accompanying text shdl congst of, a aminimum, the
following:

€) Lab data sheets.

(b) Feld and laboratory quality assurance/ quality control (QA/QC) data.

(© Chain of custody and sample receipt forms including preservation methods.
(d) Daasummary table(s).

(e Satigicd andyss results and summary table(s) including the results from any
test for normality.
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9 A description of the andysis methods used including method detection limits,
and practica quantitation limits for the condituents andyzed.

[Comment: Theitems requested in paragraph (C)(10) of this rule with the exception of
paragraph (C)(10)(C) of this rule, may be submitted on an eectronic format compatible
with Ohio EPA software]

(D)  Ground water detection monitoring program. The owner/operator shal comply with the
following requirements regarding ground water detection monitoring:

@ Monitoring parameters. The owner or operator shal determine the concentration or
vaue of the parameterslisted in gppendix | in ground water in accordance with
paragraph (D) of thisrule.

2 Alternate monitoring parameter list. The owner or operator of asanitary landfill facility
may propose, in writing, to delete any of the gppendix | monitoring parametersto be
used to meet the requirements of paragraphs (D)(5) to (D)(8) of this rule. The director
may gpprove the dternative list of gppendix | monitoring parameters if the removed
parameters are not reasonably expected to bein or derived from the waste contained
or deposited in the sanitary landfill facility. Upon approva by the director or his
authorized representative, the owner or operator may use the dternative list. The owner
or operator shal, a aminimum, consder the following factorsin proposing an
dterndive inorganic parameter list:

@ Which of the parameters specified in appendix | of thisrule shdl be deleted
from the parameters required to be monitored in paragraph (D)(5) of thisrule.

(b) The types, quantities, and concentrations of condtituents in wastes managed at
the sanitary landfill facility.

(© The concentrations of the appendix | condtituents in the leachate from the
rlevant unit(s) of the sanitary landfill facility.

(d) Any other rdlevant information that the director or his authorized representative
deems necessary.

3 Alternate inorganic parameter list. The owner or operator of a sanitary landfill facility
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may propose, in writing, that an dternative list of inorganic indicator parameters be
used to meet the requirements of paragraph (D)(5) of thisrulein lieu of some or dl of
the inorganic parameters listed in gppendix | of this rule. The director shal gpprove the
dterndive inorganic indicator parametersif the dternative list will provide ardiabdle
indication of inorganic releases from the sanitary landfill facility to the ground water.
Upon approval by the director or his authorized representative, the owner or operator
shdl usethe dternative list. The owner or operator shdl, a aminimum, consider the
following factors in proposing an dternative inorganic parameter list:

@ The types, quantities, and concentrations of congtituents in wastes managed at
the sanitary landfill facility.

(b) The mohility, stability, and persstence of waste congtituents or their reaction
products in the unsaturated zone beneeth the sanitary landfill facility.

(© The detectibility of the indicator parameters, waste congtituents, and their
reaction products in the ground water.

(d) The concentrations or vaues and coefficients of variation of monitoring
parameters or congtituents in the background ground water qudity.

Alternative parameters for low-yield wells not screened in the uppermost aquifer
system. The owner or operator may propose in writing, that an dternative list of any of
the gppendix | monitoring parameters be used to meet the requirements of paragraph
(D)(5)(c) of this rule for those monitoring wells not screened in the uppermost aquifer
system that cannot produce enough water within a twenty-four hour period to dlow for
the analysis of dl of the required parameters. Upon approvd by the director or his
authorized representative, the owner or operator may use the dternative parameter list.
The owner or operator shdl, a aminimum, consider the following factors in proposing
an dternative list for low-yield wells not screened in the uppermost aquifer:

@ Whether the monitoring well is constructed in accordance with paragraph
(B)(3) of thisrule.

(b) Whether the well screen is properly placed across the significant zone or
saturation in order to maximize yield.

(© A cdculdion of the maximum sustainable yield of the sgnificant zone of
saturation.
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Field data demondrating the time necessary for the well to recover completely
after purging.

The amount of water needed to andyze for dl required parameters. This should
include a discussion of which parameters will be deleted and the amount of
water needed to andyze for these deleted parameters as well as the listing of
the parameters which will be analyzed for in the samples and how much water
isrequired to analyze for these parameters.

Monitoring parameters, frequency, location. The owner or operator shal monitor the
ground water monitoring well system in accordance with the following:

@

For monitoring wells screened within the uppermost aguifer system beneeth the
sanitary landfill facility, the owner or operator shdl, during the ective life of the
facility (including find closure) and the post-closure care period, monitor the
wells

() For one of the following parameter ligs:
@ Parameters 1 through 66 in gopendix | of thisrule.

(b) The dternative parameter list gpproved in accordance with
paragraphs (D)(2) and/or (D)(3) of thisrule.

(i) At least semiannudly by collecting the following samples:

@ During theinitid one hundred and eighty days after
implementing the ground water detection monitoring program
(thefirg semiannua sampling event), aminimum of four
independent samples from each monitoring well screened in the
uppermost aquifer system (background and downgradient) and
andyzed for the parameters specified in paragraph (D)(5)(a)(i)
of thisrule. The owner or operator shall collect and andyze for
the parameters specified in paragraph (D)(5)(a)(i) of thisrule,
by collecting aminimum of eight independent background
samples during the initid year of sampling to use for the
datistical andysis provisons of thisrule. The owner or operator
of asanitary landfill faclity with an existing ground water
monitoring system, may use exigting data to meet the provisons
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of this paragraph provided the information required pursuant to
paragraph (C) of thisruleisavailable.

[Comment: Existing data to meet the provison of the aboverule
is alowed provided that the sampling and analys's procedures
used to collect and andyze the sample are documented,
available for review and consstent with paragraph (C)(1) of
thisrule]

(b) Beginning one year after implementing the ground water
detection monitoring program and continuing during subsequent
semiannua sampling events, a least one sample from each
monitoring well screened in the uppermodt aguifer system
(background and downgradient) must be collected and
andyzed for the parameters specified in paragraph (D)(5)(a)(i)
of thisrule.

(iii) Beginning with recaiving the results from the first monitoring event
collected pursuant to paragraph (D)(5)(a)(ii)(b) of thisrule and
semiannually theregfter, by satistically andyzing the results from wells
screened in the uppermogt aquifer system for the parameters specified

in paragraph (D)(5)(a)(i) of thisrule.

(b) For monitoring wells not screened in the uppermost aquifer system &t the
sanitary landfill facility, the owner or operator shdl, during the active life of the
facility (including find closure) and the post-closure care period, monitor the
wdls

() For one of the fallowing parameter ligs:

@ Parameters numbered 18, 25, 33, 61, 63, 64, 65, and 66, in
gopendix | of thisrule.

(b) The dternate parameter list approved in accordance with
paragraphs (D)(2), (D)(3) and/or (D)(4) of thisrule.

(i) At least ssmiannudly by collecting the following samples:

@ During theinitid one hundred and eighty days after
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implementing the ground water detection monitoring program
(thefirg semiannud sampling event), aminimum of four
independent samples must be collected from each monitoring
well not screened in the uppermost aquifer system (background
and downgradient) and andyzed for the parameters specified in
paragraph (D)(5)(b)(i) of thisrule. The owner or operator shdl
collect and andyze for the parameters specified in paragraph
(D)(B)(b)(i) of thisrule, by collecting aminimum of eght
independent  background samples during the initid year of
sampling to use for the Satistical andlyss provisons of thisrule.
The owner or operator of a sanitary landfill facility with an
exiging ground water monitoring system, may use existing data
to meet the provisons of this paragraph provided the
information required pursuant to paragraph (C) of thisruleis
avaladle.

[Comment: Existing data to meet the provisons of the above
ruleis dlowed provided thet the sampling and andyss
procedures used to collect and anayze the sample are
documented, available for review and consstent with paragraph
(C)(2) of thisrule]

Beginning one year after implementing the ground water
detection monitoring program and during subsequent
semiannuad sampling events, at least one sample from each
monitoring well not screened in the uppermogt aquifer system
(background and downgradient) must be collected and
andyzed for the parameters specified in paragraph (D)(5)(b)(1)
of thisrule.

Beginning with recaiving the results from the first monitoring event
collected pursuant to paragraph (D)(5)(b)(ii)(b) of thisrule and a least
semiannually theregfter, by datisticaly andyzing the results from
monitoring wells not screened within the uppermost aquifer system for
the parameters specified in paragraph (D)(5)(b)(i) of thisrule.

All monitoring wells shal be monitored for condtituents in gppendix | of thisrule
or the dternative parameter list gpproved in accordance with paragraphs
(D)(2), (D)(3), and/or (D)(4) of thisrule at least annually during the active life
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of the sanitary landfill facility (including find closure) and during the post-closure
care period.

At least one sample from each wdl in the monitoring system per sampling event
shdl be field andyzed for parameters 67, 68, and 69 listed in appendix | of this
rue.

If anew well or replacement well isto be added to an existing monitoring
system, the owner or operator shal satigticaly andyze the ground water
andysis data from the well in accordance with the applicable rules as soon as
possible but no later than one year from ingtalation.

Alternaive sampling and daidtica anadys's frequency. During the active life (including
find closure) of asanitary landfill facility and the post-closure care period, the owner or
operator may propose, in writing, an dternative frequency for ground water sampling
and/or gatigtica analysis required by paragraph (D)(5) of thisrule. The director or his
authorized representative may approve a proposed aternative frequency provided the
dternative frequency sampling and/or andysis frequency is not less than annua. Upon
approva by the director or his authorized representative, the owner or operator may
use the dternative sampling/andysis frequency. The owner operator shdl, a a
minimum, condder the following factorsin proposing an dternative sampling and/or

andysis frequency:

@ Lithology of the aquifer system and dl dtratigraphic units above the uppermost
aquifer system

(b) Hydraulic conductivity of the uppermost aguifer system and al sratigraphic
units above the uppermost aquifer system.

(© Ground water flow rates for the uppermost aquifer system and all zones of
saturation above the uppermost aquifer system.

(d) Minimum distance between the upgradient edge of the limits of waste placement
of the sanitary landfill facility and the downgradient monitoring well sysem

(e Resource vaue of the uppermost aquifer system.

Determination of a gatistically sgnificant increase over background in detection
monitoring parameters.
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The owner or operator shal comply with paragraph (D)(7)(b) of thisrule, if the
owner or operator determines a Satigticaly sgnificant change, according to the
datistical procedures specified in paragraphs (C)(6) and (C)(7) of thisrule, for
any of the following:

() Parameters 1 through 66 in gppendix | of thisrule, or the dternate
parameter list gpproved in accordance with paragraphs (D)(2) and/or
(D)(3), of thisrule in samples from monitoring wells screened in the
uppermost aquifer system.

(i) Parameters 18, 25, 33, 61, 63, 64, 65, and 66 of agppendix | of this
rule or the dternate parameter list gpproved in accordance with
paragraphs (D)(2), (D)(3), and/or (D)(4) of thisrulein samplesfor al
monitoring wells not screened in the uppermost aquifer system.

The owner or operator shdl submit awritten notification to Ohio EPA of a
datidicaly sgnificant increase over background not later than seventy-five days
after withdrawing a sample from the well, that upon andys's demongtrates a
datidicaly sgnificant change. A copy of this natification shdl be placed in the
operating record in accordance with rule 3745-27-09 of the Adminidrative
Code. The natification must indicate which wells and parameters have shown a
datigticaly sgnificant increase over background leves.

Demondration of afase podtive. The owner or operator may do one of the
following to demondrate afdse postive:

0] Usethe 1 of M resampling method to demondirate that the statistically
sgnificant increase over background was afdse postive. The 1 of M
resampling method to be used shdl be documented within the Satistical
andyds plan required by paragraph (C)(6) of thisrule and shdl be
protective of human heath and safety and the environment. The number
of resamples to be used shdl be documented with the satistical method
specified by the owner/operator as required by paragraph (C)(6) of this
rule. If the owner or operator demonstrates using the 1 of M
resampling method thet the Satigtically sgnificant increase over
background was a fase postive, then the owner or operator may
return to detection monitoring. The owner or operator shall submit a
report documenting the demongration to Ohio EPA within one hundred
and eighty days from initid sampling.
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[Comment: The 1 of M method is a gtatistical resampling procedure to
verify the gatigtically sgnificant increase over background determined
for the firs sample taken from amonitoring well.  The number of
resamples used with the method will vary depending on the number of
background samples available. The number of resamples usudly does
not exceed two. As an example, for the Ohio EPA, al of 2 method
means the origina sample plus one resample with the anadlys's data from
both samples having to demondirate a Satisticaly sgnificant increase
above background in order for the owner/operator to be required to
enter the ground water qudity assessment program.]

(i) Demondirate that a source other than the sanitary landfill facility caused
the contamination or that the satidticaly sgnificant increase over
background resulted from error in the sampling, analyss, satistica
evauation or natura variation in ground water quaity. A report
documenting this demonstration must be submitted to and gpproved by
the director or his authorized representative.  If the owner or operator
does not obtain approvd to continue detection monitoring within two
hundred ten days from initid sampling, the owner or operator shall
comply with the provisons of paragraph (E) of thisrule,

(E) Ground water quality assessment monitoring program. The owner or operator shal comply
with the following requirements regarding ground weater quaity assessment monitoring.

@

)

Genera requirements. Unless the director approves the report submitted in accordance
with paragraph (D)(7)(c) of thisrule, the owner or operator shdl implement a ground
water quality assessment plan cgpable of determining the concentration, rate, and extent
of migration of waste-derived congtituent(s) in the ground water upon determining a
datigticaly significant increase over background in accordance with paragraph (D)(7)
of thisrule. The owner or operator shdl implement and comply with the ground water
quality assessment plan and the requirements of thisrule.

[ Comment: The ground water qudity assessment plan is a sdf-implementing plan which
does not require gpprova from Ohio EPA prior to implementation by the owner or
operator.]

The owner or operator may undertake during the implementation of the ground water
quaity assessment plan, activities necessary to prevent the continued release of waste-
derived condtituents from the regulated unit to the ground water. Any activities
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undertaken by the owner or operator in accordance with this paragraph shdl bein
compliance with al gpplicable federa and Ohio statutes and regulations.

Submission of ground water quality assessment plan. Within one hundred and thirty-five
days of notifying Ohio EPA of a datisticaly sgnificant increase over background in
accordance with paragraph (D)(6)(b) of thisrule, the owner or operator shall submit to
the Ohio EPA, and to the operating record in accordance with rule 3745-27-09 of the
Adminigrative Code, aground water quaity assessment plan.

[Comment: The ground water quality assessment plan isrequired to be certified by a
qudified ground water scientist in accordance with rule 3745-27-10(A)(5) of the
Adminigrative Code]

Ground water quaity assessment plan eements. The plan to be submitted in
accordance with paragraph (E)(3) of thisrule shdl include, a a minimum, detailed
descriptions of the following:

@ Hydrogeologic conditions at the sanitary landfill facility.

(b) The detection monitoring program implemented by the sanitary landfill facility,
induding the fallowing:

() The number, location, depth, and congtruction of detection monitoring
wells with documentation

@i A summary of detection monitoring ground water anayticad datawith
written documentation of the results.

@) A summary of Satigtica analyses gpplied to the data.

(© The investigatory gpproach to be followed during the assessment, including but
not limited to the following:

() The proposed number, location, depth, ingtallation method, and
condruction of assessment monitoring wells.

(i) The proposed method(s) for gathering additiona hydrogeologic
information
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(i)  The planned use of supporting methodology (i.e., soil gasor
geophysicd surveys).

The techniques, procedures, and andytica equipment to be used for ground
water sampling during the assessment. This description shdl include those
sampling and analysis dements listed within paragraph (C)(2) of thisrule.

Data evauation procedures, including but not limited to the following:

) Planned use of datistical data evaduation for the ground water quality
assessment program and/or for compliance monitoring.

(i) Planned use of computer models.
(iii) Planned use of previoudy gathered information.

(iv)  Criteriawhich will be utilized to determine if additiona assessment
activities are warranted.

A schedule of implementation which incorporates the requirements specified in
paragraph (E)(5) of thisrule.

Provisonsfor ingdling additional wells, as necessary, for determining the nature
and extent of any release of waste-derived constituents per paragraph (E)(6) of
thisrule

Provisons for ingdling a least one additiona monitoring well a the facility
boundary in the direction of downgradient ground water flow from the affected
wdl and as many additiona wells as necessary to meet the provisions of
paragraph (E)(6) of thisrule.

Assessment monitoring schedule, frequency, and parameters.

@

Within one hundred thirty-five days of notifying Ohio EPA of adatigticaly
sgnificant change in accordance with paragraph (D)(7) of thisrule, the owner
or operator shal do the following:

) Sample the affected well(s) and andyze the samples for 4l
wadte-derived condtituents, including al condtituents listed in gppendix |
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and gppendix 11 of thisrule. Any background wellswithin the flow path
or closest to the affected well and screened  within the same geologic
unit as the affected well shall be sampled and anadlyzed for appendix |
and |l parameters.

(in) Within seventy-five days of commencing the sampling required in
paragraph (E)(5)(a)(i) of this rule, sample dl monitoring wells screened
within the same geologic units & the facility as the affected well, not
sampled under paragraph (E)(5)(a)(i) of thisrule. These samples shdll
be andyzed for those waste-derived constituents found to be above
background levelsin the affected monitoring wells sampled under

paragraph (E)(5)(a)(i) of thisrule.

(b) The owner or operator shdl sample dl monitoring wels in the ground water
quality assessment monitoring program, asfollows. A monitoring wel is
consdered part of the ground water quality assessment monitoring program if
thewell isneeded or used to meet the provisions of paragraph (E)(6) of this
rue

() At least semiannudly for the following:
@ All parametersin gppendix | of thisrule or the dternative

parameter list approved under paragraph (D)(2), and/or (D)(3)
of thisrule.

(b) All the constituents reported to the director in accordance with
paragraph (E)(5)(C) of thisrule.

(i) At least annudly for one of the following.
@ All parametersin gppendix 11 of thisrule.
(b) The remaining appendix | parametersif the director has
deleted appendix |1 parametersin accordance with paragraph
(E)(5)(e) of thisrule.
(© Within seventy-five days of sampling the ground water monitoring wellsin

accordance with paragraph (E)(5)(a) of this rule and after dl subsequent
samplings, the owner or operator shal place a notice in the operating record
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identifying al congtituents, that have been detected. The owner or operator shall
send a copy of this notice to the gppropriate Ohio EPA didrict office and the
approved health department.

[Comment: Paragraph (C)(10) of thisrule requires dl ground water analyss
and gatigtica analysis results to be submitted to the operating record within
seventy-five days after sampling a monitoring well.]

(d) Within one hundred and eighty days of implementing the ground water quality
assessment Plan, the owner or operator shall collect additiond datistically
independent samples (aminimum of four) from any background well sampled
pursuant to paragraph (E)(5)(a)(i) of thisrule that does not have at least four
independent analysis results of each waste-derived congtituent detected in the
monitoring well(s), demondrating a satigticaly sgnificant incresse.

[Comment: Except for paragraph (E)(9)(a) of thisrule, no satisticd evauation
of any datais required to be performed under the ground water qudity
assessment program.]

(e Upon the written request of the owner or operator, the director may delete any
of the gppendix Il monitoring parameters for a sanitary landfill facility unit(s) if
the owner or operator can show that the deleted constituents are not
reasonably expected to bein or derived from the waste contained in the unit(s).

® Ground water monitoring wells not used to make a determination according to
paragraph (E)(6) of thisrule shdl continue to be monitored in accordance with
the ground water monitoring program gpplicable to those wells prior to the
initiation of assessment monitoring.

[Comment: If awel wasin compliance with the requirements for the ground
water detection monitoring program prior to initiation of the ground water
assessment monitoring program and the well is not necessary to make a
determination in accordance with paragraph (E)(6) of thisrule, then the well
shdl continue to be monitored under the ground water detection monitoring
program requirements as the ground water assessment monitoring program
continues|

(6) A determination of rate, extent, and concentration. The owner or operator shal
implement the "ground water quality assessment plan” which satifies the requirements
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of paragraphs (E)(3), (E)(4), and (E)(5) of thisrule and, a aminimum, determinesthe
following:

@ The rate and extent of migration of the waste-derived congtituents in the ground
water.

(b) The concentrations of the waste-derived condtituents in the ground water.

Thisshdl include portions of the contaminant plume that exist beyond the facility
boundary, unless the owner/operator demonstrates to the director that, despite the
owner’ s/operator’ s best efforts, the owner/operator was unable to obtain the necessary
permission to undertake such action. At aminimum, the owner/operator shal submit a
copy of their written access request and if aresponse is provided, a copy of the written
gsatement from the off-gte property owner(s) indicating that off-site access is denied.
The owner/operator is not relieved of al respongbility to clean up arelease that has
migrated beyond the facility boundary where off-Ste accessis denied. On-Ste
measures to address such releases will be determined on a case-by-case basis.

Ground water assessment report. The owner or operator shall make a determination
according to paragraph (E)(6) of thisrule within the time frame specified in the
submitted ground water quality assessment plan. The owner or operator shal submit to
the director, not later than fifteen days after making a determination, awritten ground
water quality assessment report containing an assessment of the ground water quaity
including dl data generated as part of implementation of the ground water qudity
assessment plan.

After complying with paragraph (E)(6) of thisrule, if the release of waste-derived
congtituents to ground water as characterized within the report required under
paragraph (E)(7) of this rule exclusively condists of one or more of parameters
numbered 63 through 78 of appendix | of thisrule, then the owner or operator may
submit a compliance monitoring plan with the ground water quality assessment report
submitted in accordance with paragraph (E)(7) of this rule to Ohio EPA and the
operating record instead of a corrective measures plan as required under paragraph (F)
of thisrule. The owners or operators of facilities not subject to rule 3745-27-09 of the
Adminigrative Code, may submit the compliance monitoring plan with the ground water
quadlity assessment report submitted in accordance with paragraph (E)(7) of thisrule to
Ohio EPA. This section of the rule is o gpplicable to Stes meeting the above criteria
that have previoudy submitted corrective measures plans that have not been approved
as of the effective date of thisrule. These facilities may submit a compliance monitoring
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plan as an addendum to the existing corrective measures plan. The owner/operator
complying with the provisons of paragraph (E)(8) of thisrule is exempt from complying
with paragraph (E)(12) of thisrule, but shal comply with paragraphs (C)(10), (E)(10)
and (E)(11) of thisrule.

The compliance monitoring plan shdl be implemented with the firs semiannua sampling
event that occurs after the submittal of the compliance monitoring plan. The compliance
monitoring plan shdl, & a minimum, include the following:

[Comment: Activities conducted while in compliance monitoring are to demondtrate thet
the contamination released to the environment continues to be non-hazardous and that
the source control measures implemented have limited the growth of the contaminant
plume, prevented new contaminants from being released, and stopped the increase in
the concentrations of the contaminants aready released.]

@ A destription of the monitoring wells to be sampled. The wells to be sampled
during compliance monitoring shdl, a aminimum, include dl wells that were
sampled in order to make a determination under paragraph (E)(6) of thisrule.

(b) A description of the techniques, procedures, and anaytica equipment to be
used for ground water sampling during compliance monitoring. This description
shdl include those sampling and andysis dements listed within paragraph
(©)(2) of thisrule.

(© Provisions for sampling the monitoring wells designated under paragraph
(E)(8)(a) of thisrule on a semiannud basis and andyzing the samples for the
following:

() For monitoring wells screened within the uppermost aquifer system
beneath the sanitary landfill facility, the parameters required under
paragraph (D)(5)(a) of thisrule and the waste-derived contaminants
determined to have been released from the landfill to the ground water.

(i) For monitoring wells not screened within the uppermost aguifer system
beneath the sanitary landfill facility, the parameters required under
paragraph (D)(5)(b) of this rule and the waste-derived condtituents
determined to have been released from the landfill to the ground water.

(d) Provisions for sampling the monitoring wells designated under paragraph
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(E)(8)(a) of thisrule on an annua basis and andyzing the samples for the
parameters required under paragraph (D)(5)(C) of thisrule.

Provisons for sampling the monitoring wells desgnated under paragraph
(E)(8)(a) of thisrule for the schedule and parameters required under paragraph
(D)(5)(d) of thisrule.

Provisons for parforming Satigicd anays's on the ssmiannud andyticd results.
Saigtica andyss shdl be performed using the gppropriate Satistica
procedures specified within paragraphs (C)(6) and (C)(7) of thisrule. For
datigtical anayss, the owner/operator shal do the following:

() For contaminants determined to have been released to the ground
water in accordance with paragraph (E)(6) of thisrule, sample and
andyze the monitoring wells designated under paragraph (E)(8)(a) of
thisrule & least eght times during the initid year of compliance
monitoring to establish background unless otherwise gpproved by the
director. Statisticd analyss shal commence with the first sesmiannua
sampling event following completion of collecting the background
samples.

(in) Commence gatistically andyzing the sampling results of condituentsto
be monitored in accordance with paragraph (E)(8)(C) of thisrule and
not being monitored in accordance with paragraph (E)(8)(f)(i) of this
rule with the initia sampling event required under this paragraph.

[Comment: The above rule requiresthat al contaminants released from
the facility have anew datistical background established for them prior
to Satidicdly andyzing the results. For those condtituents that have not
been released from the facility, the old satistical background data set is
gtill gppropriate to use and datistica andyss may begin for these

congtituents with the first sampling event required under this paragraph.]

Provisons for fulfilling the requirements of paragraph (E)(6) of thisrulein
accordance with the requirements of paragraph (E) of thisrule when a
datidicdly sgnificant increase is determined for parameters 1 through 62 within
gopendix | of thisrule.

[Comment: If adatidical andys's demondrates a gatisticaly sgnificant incresse
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over background in concentration for parameters 1 through 62 of appendix I,
then the facility is required to update the ground water quality assessment plan
and determine the concentration of any contaminant released as well asthe rate
and extent of migration of the contaminants]

Provisons for sampling the monitoring wells designated under paragraph
(E)(8)(a) of thisrule for the parameters listed within gppendix 11 of thisrule if
any parameter not included within parameters 1 through 62 within appendix | of
this rule demondrates a datigticaly sgnificant increase over the new
background established under the provisons of paragraph (E)(8)(f) of thisrule.
If any congtituent from appendix |1 of thisrule is detected, then the
owner/operator shal commence provisons for fulfilling the requirements of
paragraph (E)(6) of this rule in accordance with paragraph (E) of thisrule. If
no parameters from gppendix |1 of thisrule are detected, then the
owner/operator shal revise the compliance monitoring plan and implement the
revised compliance monitoring plan during the next regularly scheduled
semiannua sampling event.

[Comment: If adatigical andys's demondrates a gatisticaly sgnificant incresse
over the new background in concentration for any parameter other than
parameters 1 through 62 of appendix I, then the facility is required to sample
for the parameters within appendix |1 of thisrule. If an agppendix |1 parameter is
detected, then the owner or operator is required to update the ground water
qudity assessment plan and determine the concentration of any contaminant
released aswell asthe rate and extent of migration of the contaminants]

Provisons for continuing to implement the compliance monitoring plan until the
end of the post-closure care period for the sanitary landfill facility unless
otherwise approved by the director.

Activities necessary to prevent the continued release of waste-derived
condtituents to the ground water. The described activities shdl be implemented
with the submittal of the compliance monitoring plan. The director may require
additiond activities necessary to prevent the continued release of waste-derived
condtituents to the ground water.

Reingatement of detection monitoring.

@

If the owner or operator determines that the concentrations of al waste-derived
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condtituents are shown to be at or below background vaues, using the
datistica procedures described in paragraph (C)(6) of thisrule for two
consecutive sampling events, then the owner or operator may reques, in
writing, that the director approve reinstatement of the detection monitoring
program described in paragraphs (C) and (D) of thisrule,

(b) The owner or operator may demondtrate that a source other than the sanitary
landfill facility caused the contamination, or thet the Saidicdly sgnificant
change resulted from error in sampling, andysis, satistical evauation, or natura
variation in ground water quality. A report documenting this demongtration must
be submitted to director and request that the director approve reinstatement of
the detection monitoring program described in paragraphs (C) and (D) of this
rule.

(© Until the director approves reinstatement of the detection monitoring program,
the owner or operator shal comply with paragraphs (E)(10) and (F) of this
rule.

Semiannual determination of rate, extent, and concentration. If the owner or operator
determines, based on the determination made according to paragraph (E)(6) of this
rule, that waste-derived congtituents from the facility have entered the ground water,
then the owner or operator shall continue to make the determination required in
accordance with paragraph (E)(6) of thisrule on asemiannua basis until released from
this obligation by the director or unless an dternate time interva is established by the
director. The owner or operator shal submit documentation of the semiannua
determination of rate, extent, and concentration with the reports required to be
submitted in accordance with paragraph (E)(11) of thisrule.

Notification of adjacent landowners. After the determination of rate, extent, and
concentration in accordance with paragraph (E)(6) of thisrule, the owner or operator
shdl notify by certified mail, or any other form of mail accompanied by arecept, dl
persons who own land or reside on the land that directly overlies, or is reasonably
expected to overlie, any part of the plume of the contamination, as determined in
accordance with paragraph (E)(5) of thisrule, of the rate, extent, and concentration of
the waste-derived congtituents in the ground water. The owner or operator shdl place
the return receipts or other evidence of notification into the operating record. Annudly,
the owner or operator shal re-notify persons or notify additiona persons based on the
results of the determinations of rate, extent, and concentration in accordance with
paragraph (E)(5) of this rule until released from this obligation by the director.
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Semiannua assessment activities report. The owner or operator shall submit to the
appropriate Ohio EPA digtrict office and to the approved health department, upon
implementation of the ground water quality assessment plan submitted under paragraph
(E)(2) of thisrule, areport on the activities being conducted at the facility as part of
implementation of the ground water quaity assessment plan. All monitoring and
reporting required by paragraph (E) of thisrule shal continue until the director releases
the owner/operator from this obligation or the corrective measures plan is gpproved.
Any documents or data previoudy submitted by the owner/operator during the six
month period need not be submitted with the semiannud report. Previoudy submitted
documents or data shdl be referenced within the semiannua report as having been
submitted. This report shal be submitted semiannualy and contain the following:

@ A narrative description of all assessment activities that have occurred since the
previous report.

(b) All data generated as part of the assessment program since the previous report.

() Corrective measures program.

@

)

Generd requirements. Unless otherwise specified in paragraph (E)(8) or (E)(9)of this
rule, upon determining in accordance with paragraph (E) of this rule that waste-derived
contaminants have been detected in the ground water the owner or operator shall
implement a corrective measures program plan capable of evauating dl practicable
ground water remediation procedures, ataining the concentration level for
waste-derived contaminants detected in the ground water, controlling the source of the
release, identifying specific ground water monitoring requirements to monitor the
effectiveness of the corrective measures and diminating further releases. The owner or
operator shal implement the corrective measures program in accordance with the
corrective measures plan and the requirements of thisrule.

Corrective measures plan. Unless otherwise specified in paragraph (E)(8) or (E)(9),
and within one hundred and eighty days of making a determination in accordance with
paragraph (E)(6) of thisrule, the owner or operator shal submit a corrective measures
plan to the director and into the operating record. The corrective measures plan shal
evauate al practicable remediation procedures which are available for remediating any
contamination discovered during assessment monitoring. The evaluated remediation
procedures shdl, & a minimum, do the following:
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Be protective of human hedth and safety and the environment.

Attain the proposed ground water concentration levels specified in accordance
with paragraph (F)(7) of thisrule.

Control the source(s) of releases to reduce or diminate, to the maximum extent
practicable, further releases of waste-derived condtituents into the environment.

Comply with standards for management of wastes as specified in paragraph
(F)(13) of thisrule.

Contain arevised ground water corrective measures monitoring plan which
identifies specific ground water monitoring requirements to monitor the
effectiveness of the corrective measures. The ground water corrective
measures monitoring plan shdl, a aminimum, contain provisons

0] For determining semiannudly, that ground water remediation standards
established in accordance with paragraph (F)(7) of thisrule are
achieved for those contaminants determined to have been released to
ground water.

(i) For semiannua monitoring for the presence above background levels of
parameters numbered 1-66 of agppendix | of this rule determined not to
have been released to ground water.

(i) Which meet the gpplicable provisons of paragraphs (B) to (D) of this
rule.

3 The owner or operator shal evauate each proposed remediation procedure within the
corrective mesasures plan. This evaluaion shdl, at aminimum, consider the following:

@

Any potential remediation procedure, which shdl be assessed for the long-term
and short-term effectiveness and the protection it affords. This shal include the
degree of certainty that the remediation procedure will prove successful.
Factors to be congdered include the following:

() Magnitude of reduction of exigting risks.

(i) Magnitude of resdud risksin terms of likelihood of further releases due
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to wagte remaining following implementation of aremediation
procedure.

@iy  Thetype and degree of long-term management required, including
monitoring, operation, and maintenance.

(iv)  Short-term risksthat may affect the community, workers, or the
environment during implementation of such aremediation procedure,
including potentia thrests to human hedth and safety and the

environment associated with excavation, transportation, redisposd, or
contanment.

V) Potentid for human and environmenta receptor exposure to remaining
wadtes, conddering the potentid threat to human hedlth and safety and
the environment associated with excavation, trangportation, redisposa,
or containment.

(vi)  Longterm relighility of the engineering and indtitutiond controls.

(vii)  Potentia need for replacement of the remediation procedure.

(viii)  Time until full protection is achieved.

The effectiveness of the remediation procedure in controlling the source in order
to reduce further releases, including the following:

() The extent to which containment practices will reduce further releases.
(i) The extent to which trestment technologies may be used.

The need to coordinate with, and obtain necessary approvas and permits from,
other agencies.

The available capacity and location of needed treatment, storage, and disposal
SErVices.

The ease or difficulty of implementing a potentia remedy(s) based on
congderation of the following types of factors:
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@

(h)

() Degree of difficulty associated with congtructing the technologies.
(i) Expected operation rdligbility of the technologies.
(i)  Avallability of necessary equipment and specididts.

The degree to which community concerns are addressed by a potentia
corrective measure.

The performance, rdiability, ease of implementation, and potentid impacts of
the potential remediation procedures, including safety impacts, cross-media
impacts, and control of exposure to any resdua contamination.

A schedule for initiating and completing each remediation procedure discussed
in the plan. In establishing this schedule, the owner or operator shal consder
the fallowing:

() The extent and nature of any contamination

(in) The practica capability of remedid technologies to achieve compliance
with ground water concentration levels established in accordance with
paragraph (F)(6) of this rule and other objectives of the remediation
procedure.

(i)  Theavailability of trestment or disposal capacity for wastes managed
during implementation of the remediation procedure.

(iv)  Thededrahility of utilizing technologies thet are not currently available,
but which may offer Sgnificant advantages over currently available
technologiesin terms of protection, reliability, safety, or the ability to
achieve remedia objectives.

V) Potentid risks to human health and the environment from contaminant
exposure prior to completion of the remediation procedure.

(vi)  Practicable capability of the owner or operator.

(vi)  Other relevant factors.
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Resource vaue of the aguifer sysem, including the following:
() Current and future uses.

(i) Proximity and withdrawal rate of users.

(i)  Ground water quantity and quality.

(iv)  The potentid damage to wildlife, crops, vegetation, and physica
sructures resulting from exposure to waste congtituents.

(v) The hydrogeologic characteristics of the facility and surrounding area.
(vi)  Ground water remova and treatment costs.

(vii)  Thecost and availability of dternate water supplies.

Practica capability of the owner or operator.

Other rdlevant factors.

Public meeting. The owner or operator shal:

@

(b)

(©

Within thirty days of submitting the corrective measures planto the director,
place copies of the ground water quality assessment report and the corrective
measures planin the nearest public library, or other publicly accessble
equivaent location, to the affected sanitary landfill facility. The owner or
operator shdl periodically revise and update the copies, but no later than the
annual update of the operating record in accordance with rule 3745-27-09 of
the Adminigrative Code. The copies shal be made avallable to the public until
aremedy is selected by the director.

Within sixty days of submitting the corrective measures plan to the director,
discuss the results and content of the ground water quality assessment report
and the corrective measures planin a public meeting with interested and
affected parties. The owner or operator shall provide adequate and reasonable
public notice of the meeting, and the public meeting must be held at a place and
time reasonably convenient to the interested and affected parties.

Soalicit public comment on the proposed corrective measures plan. Any public
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comments received shall be placed in the operating record and submitted to the
appropriate Ohio EPA digtrict office and the approved hedlth department.

The director or his authorized representative may require the owner or operator to
evauate, as part of the corrective measures study, one or more specific potential
remediation procedure(s).

Interim corrective measures. If, at any time during the assessment described in
paragraphs (E) and (F) of this rule, the director determines that the facility threatens
human hedth or safety or the environment, the director may require the owner or
operator to implement the following measures:

@

(b)

Notify al persons, via certified mail or any other form of mail accompanied by a
recei pt, who own the land or reside on the land that directly overliesor lies
adjacent to any part of the plume of contamination

Take any interim measures deemed necessary by the director to ensure the
protection of human hedth and safety and the environment. Interim measures
should, to the extent practicable, be consistent with the objectives of and
contribute to the performance of any remediation procedure that may be
required pursuant to paragraphs (F)(1), (F)(2), (F)(3), and (F)(7) of thisrule.
The following factors may be considered by the director in determining whether
interim measures are necessary'.

() The amount of time required to develop and implement afind
remediation procedure.

(i) Actud or potential exposure of nearby populations or environmenta
receptors to waste-derived congtituents.

@ii)  Actud or potentia contamination of drinking water supplies or sengitive
ecosystems.

(iv)  Any further degradation of the ground water that may occur if remedia
action is not initiated expeditioudy.

V) Westher conditions that may cause waste-derived congtituents to
migrate or be released.
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Risks of fire, explosion, or potentia for exposure to waste-derived
condtituents as aresult of an accident or failure of acontainer or
handling system

Other Stuations that thresten human health and the environment.

Ground water remediation standards. The corrective measures plan shal propose a
concentration level for each waste-derived congtituent which has been detected in the
ground water at a gatidticaly sgnificant level. These shdl be established as follows:

@

(b)

(©

The proposed concentration levelsin the ground water shal be protective of
human hedth and safety and the environment.

Unless an dternate leve is deemed necessary to protect environment receptors,
then the following apply:

()

(if)

(i)

For condtituents for which a maximum contaminant leve has been
promulgated under section Chapter 3745-81 of the Adminigrative
Code, the maximum contaminant leve for that condtituent.

For condtituents for which maximum contaminant levels have not been
promulgated, the background concentration for the congtituent from
wellsin accordance paragraphs (C)(4) and (C)(5) of thisrule.

If the owner or operator can demonstrate to the director that a
waste-derived congtituent is dready present in the ground water a a
background leve, then the proposed concentration levels shdl not be
set below background levels unless the director determines that cleanup
to levels below background levelsis necessary to protect human hedlth
and the environment and such cleanup is in connection with an
arearwide remedid action under other authorities.

In establishing the proposed concentration levels that meet the requirements of
paragraph (F)(7)(b) of thisrule, the permittee shdl condder the following:

()
(i)

Multiple contaminants in the ground water.

Exposure threet to sendtive environmentd receptors.
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(i)  Other Ste-specific exposure or potential exposure to ground water.

(iv)  Therdiability, effectiveness, practicability, and other relevant factors of
the remediation procedure.

(d) The director or his authorized representative may establish an dternative ground
water remediation sandard for condituents for which maximum contaminant
levels have not been established. These ground water remediation standards
shdl be appropriate hedlth based levels that satisfy the following criteria

() The leve isderived in amanner consstent with federa guideines for
assessing the hedlth risks of environmental pollutants,

@i Thelevd isbased on stientificaly vaid studies conducted in
accordance with standard laboratory practices.

(iii) For known or suspected carcinogens, the proposed concentration
levels shall be established at concentration levels below those that
represent a cumulative (due to lifetime exposure) excess upper-bound
lifetime cancer risk to an individua withinthe 1 x 10-4to 1 x 10-6

range.

(iv)  For systematic toxicants, the proposed concentration levels shdl be
reduced to levels to which the human population (including senstive
subgroups) could be exposed on adaily basis without appreciable risk
of deleterious effects during alifetime. For the purposes of thisrule,
"gystematic toxicants' include toxic chemicas that cause effects other
than cancer or mutation.

Determination that remediation is not necessary. The director may determine that
remediation of arelease of waste-derived condtituents from the sanitary landfill facility is
not necessary if the owner or operator demondtrates one of the following:

@ The ground water is additionaly contaminated by substances that have
originated from a source other than the sanitary landfill facility and those
substances are present in concentrations such that cleanup of the release from
the sanitary landfill facility would provide no significant reduction in risk to
actua or potentia receptors.
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(b) The condtituent(s) present in ground water that :

() Is not currently or reasonably expected to be a source of drinking
water; and

(in) Is not hydraulically connected with waters to which the waste-derived
condtituent(s) are migrating or are likely to migrate in a concentration(s)
that would exceed the ground water remediation standards established

under paragraph (F)(7) of thisrule.
(© Remediation of release(s) istechnicaly impractical.
(d) Remediation results in unacceptable cross-mediaimpacts.

A determination by the director pursuant to paragraph (F)(8) of this rule shdl not affect
the director's authority to require the owner or operator to undertake source control
measures or other measures that may be necessary to diminate or minimize further
releases to ground water, to prevent exposure to ground water, or to remediate ground
water to concentrations that are technicaly practicable and significantly reduce threats
to human hedth and the environment.

Sdlection of corrective messure. The director shall select from the corrective messures
plan, or designate according to paragraph (F)(6) of thisrule, the corrective measure
which best meets the criterialisted in paragraphs (F)(2), (F)(3), and (F)(7) of thisrule.
The owner or operator shal implement the corrective measure designated by the
director in accordance with the schedule of implementation selected by the director.

[Comment: Upon the sdlection of a corrective measure by the director, the
owner/operator shal comply with the financia assurance requirements of rule 3745-
27-18 of the Adminigtrative Code.]

Determination that corrective measure not technicaly practicable. The director may
determine, based on information developed by the owner or operator after
implementation of the remediation procedure has begun, or from other information, that
compliance with the requirement(s) for the remediation procedure sdected under
paragraph (F)(10) of thisrule is not technicaly practicable. In making such a
determination, the director shal consider the following:

@ The owner's or operator's efforts to achieve compliance with the
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requirement(s).

(b) Whether other currently available or new methods or techniques could
practicably achieve compliance with the requirements.

Alternative measures. If the director determines that compliance with aremediation
procedure requirement is not technicaly practicable, then the director may require that
the owner or operator do the following:

@ Implement aternate measures to control human or environmental receptor
exposure to residua contamination, as necessary, to protect human hedlth and
safety and the environment.

(b) Implement alternate measures for control of the sources of contamination, or for
remova or decontamination of equipment, units, devices, or structures required
to implement the remediation procedure(s), that are both of the following:

() Technicdly practicable.
(in) Conggtent with the overall objective of the remediation procedure.

All solid wastes that are managed pursuant to aremediation procedure required under
paragraph (F)(10) of thisrule, or an interim measure required under paragraph (F)(6)
of thisrule, shdl be managed in a manner:

@ That is protective of human hedth and the environment.
(b) That complies with gpplicable laws and regulations.

Semiannud corrective measures activities report. The owner or operator shal submit
to the appropriate Ohio EPA digtrict office and the gpproved hedth department, upon
implementation of the remediation procedure chosen under paragraph (F)(10) of this
rule, areport of the activities being conducted at the facility as part of implementation of
the corrective measures program.  Any documents or data previoudy submitted by the
owner/operator during the semiannua period need not be submitted with the semiannud
report. Previoudy submitted documents or data shdl be referenced within the
semiannua report as having been submitted. Thisreport shall be submitted semiannualy
and contain the following:



3745-27-10 41

(16)

@ A narrative description of dl remedid activities that have occurred since the
previous report.

(b) All data generated as part of the remedid activities at the facility.

(15) Completion of corrective measures. The corrective measures selected pursuant to
paragraph (F)(10) of this rule shdl be consdered complete when the following occurs:

@ The owner or operator complies with the ground water remediation standards
established under paragraph (F)(7) of thisrule at dl points within the plume of
contamination thet lie beyond the limits of waste placement.

(b) Compliance with the ground water remediation standards established under
paragraph (F)(7) of this rule has been achieved by demongrating semiannualy
viaground water monitoring that the contamination has not exceeded the
ground water remediation sandard(s) for aperiod of three years or until the
end of the post-closure care period, whichever islonger, using the Satistical
procedures and performance standards in paragraphs (C)(6) and (C)(7) of this
rule. The director may specify an dternative length of time during which the
owner or operator shal demondtrate that the contamination has not exceeded
the ground water protection stlandard(s) taking into account the following
consderations:

() Extent and concentration of the contamination

@i Behavior characterigtics of the contamination in the ground water.

@)  Accuracy of monitoring or modeling techniques, including any seasond,
meteorologicd, or other environmenta variabilities that may affect the
accuracy.

(iv)  Charecterigtics of the ground water.

(© All actions required to compl ete the corrective measure have been satisfied.
Certification corrective measures completed. Upon completion of the corrective measure, the
owner or operator shal certify within fourteen days to the director that the corrective measure

has been completed in compliance with paragraph (F)(15) of this rule. The certification shall be
signed by the owner or operator and a qudified ground water scientist. A copy of the
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certification shall be placed in the operating record. Upon approva by the director of the
certification, the owner or operator shall be released from the financial assurance requirements
for corrective measures under rule 3745-27-18 of the Adminigtrative Code.

Effective date: August 15, 2003

R.C. 119.032 review dates;  June 21, 2001; August 15, 2008

Promulgated under:  RC Chapter 119.

Statutory authority: R.C. 3734.02, 3734.12
Ruleamplifies RC Sections 3734.02, 3734.12.
Prior effectivedate 3-10-90; 6-1-94
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Conmpound

1) Antinony .
2) Arsenic
3) Barium.
4) Beryllium

5) Cadmi um
6) Chromum.
7) Cobalt

8) Copper

9) Lead .

10) Ni ckel

11) Sel enium.
12) Silver

13) Thallium.

14) Vanadi um .

15) Zinc .

16) Acetone. .

17) Acrylonitrile.

18) Benzene. Coe

19) Bronochol or onet hane.

20) Bronodi chol or onet hane.

21) Bronoform Tribronomet hane .

22) Carbon disulfide .

23) Carbon tetrachloride .

24) Chl orobenzene. Coe e

25) Chl oroet hane; Ethyl cloride.

26) Chloroform Trichloronmethane . . . . . . . .
27) Di bronochl or omet hane; Chl or odi br ononet hane .
28) 1, 2-Di br onp- 3-chl or opr opane; DBCP.

29) 1,2 Di bronpet hane; Et hyl ene

dibromde;EDB. .......... ...

30) o-Dichl orobenzene; 1, 2-Dichlorobenzene .
31) p-Dichlorobenzene; 1, 4-Dichlorobenzene .
32) trans-1,4-Dichloro-2-butene. . . . . . .
33) 1, 1-Dichl oroethane; Ethylidene chloride.
34) 1, 2-Di chl oroethane; Ethylidene dichloride.
35)1, 1-Di chl oroet hyl ene; 1, 1-Di chl oroet hene;

Vi nylidene chloride .
36) cis-1,2-Dichlorothylene; cis-1,2-Dichloro-

et hene

37) trans-1, 2-Di chl oroet hyl ene; trans-1, 2-Di chl oro-

et hene.
38) 1, 2-Di chl oropropane; Propyl ene dichloride.
39) cis-1, 3-Di chl oropropene.
40) trans-1, 3-Di chl or opropene.

See
See
See
See
See
See
See
See
See
See
See
See
See
See
See

1

1

1

|

1
1

1

1

1

CAS RN2

not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
not e
67-64-1
07-13-1
71-43-2
74-97-5
75-27-4
75-25-2
75-15-0
56-23-5
08-90-7
75-00-3
67-66-3
24-48-1
96-12-8

WWWWWwWwWwwWwwWwwWwwwwww

06-93-4
95-50-1
06-46-7
10-57-6
75-34-3
07-06-2

75-35-4

56-59-2

56- 60-5
78-87-5

10061-01-5
10061-02-6

43
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41) Et hyl benzene . e e 100-41-4
42) 2-Hexanone; Methyl butyl ketone. 591-78-6
43) Met hyl brom de; Bronomet hane . 74-83-9
44) Met hyl chloride; Chloronethane . 74-87-3
45) Met hyl ene brom de; Di br ononet hane. 74-95-3
46) Met hyl ene chl ori de; Di chl oronet hane. 75-09-2
47) Met hyl ethyl ketone; MEK; 2-Butanone . 78-93-3
48) Met hyl i odide; iodonethane . e e e e 74-88-4
49) 4-Met hyl - 2- pent anone; Met hyl isobutyl ketone . 108-10-1
50) Styrene. . . . . . . . . . 100-42-5
51) 1,1,1, 2-Tetrachl oroet hane. 630- 20- 6
52) 1,1, 2,2-Tetrachl oroet hane. Coee 79-34-5
53) Tetrachl oroet hyl ene; Tetrachl or oet hene;

Per chl or oet hyl ene . 127-18-4
54) Tol uene. C e e e e e 108-88-3
55) 1,1, 1-Trichl oroet hane; Methyl chl oroform 71-55-6
56) 1,1, 2-Trichloroethane. G 79-00-5
57) Trichl oroethyl ene; Trichloroethene . 79-01-6
58) Trichl orofl ouronet hane; CFC-11 . 75-69-4
59) 1,2,3-Trichloropropane . 96-18-4
60) Vinyl acetate. 108-05-4
61) Vinyl chloride . 75-01-4
62) Xyl enes. See note 4
63) Ammoni a
64) Chloride
65) Sodi um
66) Potassium
67) Tenperature
68) pH
69) Specific conductance
70) Total dissolved solids
71) Total alkalinity
72) Nitrate-nitrite
73) Sul fate
74) Magnesi um
75) Cal ci um
76) Turbidity
77) lron
78) Manganese
Note 1. Common nanes are those widely used in governnent

scientific publications, and commerce; synonyns exist for
chem cal s.

Note 2. Chem cal Abstract Service registry nunber.
Note 3. Anal ysis for these conpounds shall be representative of the

qual ity background ground water that

has not
or present operations at the sanitary | andfil
representative of the quality of ground water

downgradi ent of the limts of solid waste placenent.

regul ati ons,

been affected by past
facility and
passing directly
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Not e 4.

Xylene (total): this entry includes o-xylene (CAS RN 96-47-6),
m xyl ene (CAS RN 108-38-3), p-xylene (CAS RN 106-42-3), and
unspeci fied xylenes (di methyl benzenes) (CAS RN 1330-20-7).

45
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APPENDIX Il
Compound

1) Acenapht hene; 1, 2-Di hydr oacenapht hyl ene
2) Acenapht hyl ene .

3) Acet one; 2- Propanone . -

4) Acetonitrile; Methyl cyanide

5) Acet ophenone; 1-Phenyl et hanone

6) 2- Acet yl am nof | ourene; 2-AAF; N—9H—f|ouren 2 yI acet ani de

7) Acrol ein; 2-Propenal .

8) Acrylonitrile; 2- Propenenltrlle . .

9) Aldrin; 1,2,3,4,10, 10- hexachl ora-1, 4, 4a 5 8 8a—
hexahydro( 1a, 4a, 4ab, 5a, 8a, 8ab) -1, 4: 5, 8-
Di met hanonapht hal ene.

10) Allyl chloride; 3-Chloro- 1 propene

11) 4- Ami nobi phenyl; [1,1'-Biphenyl]-4-amne

12) Anthracene

13) Antinony

14) Arsenic

15) Barium

16) Benzene

17) Benzo[a]anthracene Benzanthracene .

18) Benzo[ b] fl ourant hene; Benz[e]acephenanthylene

19) Benzo[ k] fl ourant hene

20) Benzo[ ghi] peryl ene

21) Benzo[ a] pyrene e e

22) Benzyl al cohol; Benzenenet hano

23) Beryllium.

24) al pha-BHC;, 1, 2, 3 4 5 6 Hexachlorocyclohexane
(1la, 2a, 3b, 4a, 5b, 6b)

25) beta-BHC, 1, 2,3,4,5,6- Hexachlorocyclohexane
(1a, 2b, 3a, 4b, 5a, 6b) .

26) delta-BHC 1,2,3,4,5,6- Hexachlorocyclohexane
(1a, 2a, 3a, 4b, 5a, 6b) . . e

27) ganmma- BHC; Lindane; 1, 2,3,4,5, 6-Hexachl orocyclo
hexane, ( 1a, 2a, 3b, 4a, 5a, 6b) . .

28) Dbi s(2-Chl or oet hoxy) et hane; 1, [nethylenebls(oxy)]
bi s[ 2- chl or oet hane] .

29) Dbis(2-Chloroethyl) ether; D chloroethyl ether
1, 1' - oxybi s[ 2- Chl or oet hane] . Ce e

30) Dbis-(2-Chloro-1-nethylethyl) Ether 2,2' -Dichl oro-
dii sopropyl ether; DCIP; 2,2'-oxybis[1-Chloropropane]

31) bis(2-Ethyl hexyl) Phthalate; 1,2-Benzenedicarboxylic
aci d, bis(2-Ethyl hexyl) ester. .

32) Bronochl or onmet hane; Chlorobronnnethane

33) Bronodi chl oronet hane; Di bronochl or onet hane

34) Bromoform Tribrononet hane

46

CAS RN2

83-32-9
208-96-8
67-64-1
75- 05-8
98- 86- 2
53-96-3
107-02-8
107-13-1

309- 00- 23
107-05-1
92-67-1
120-12-7
See note 4
See note 4
See note 4
71-43-2
56-55-3
205-99-2
207-08-9
191-24-2

. 50-32-8
100-51-6

See note 4

319- 84-63
319-85-73
319- 86-83
58-89- 93
111-91-1
111-44-4
108-60- 15
117-81-7
74-97-5

75-27-4
75-25-2
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35) 4-Bromophenyl phenyl ether; 1-Brono-4-phenoxy-benzene . . 101-55-3
36) Butyl benzyl phthal ate; Benzyl butyl phthal ate;

1, 2- Benzenedi car boxylic acid, Butyl phenylmethyl ester . . 85-68-7
37) Cadmi um e e e e e See note 4
38) Carbon disulfide . . . . . . . . . . . . . . . . . . . . . T75-15-0
39) Carbon tetrachloride; Tetrachloronethane . . . . . . . . . 56-23-5
40) Chlordane; 1,2,4,5,6,8,8-octochloro-2,3,3a,4,7,7a-

hexahydr o- 4, 7- met hano- 1H-indene. . . . . . . . . . . . . See note 6
41) p-Chloroaniline; 4-Chlorobenzenamne ..................... 106-47-8
42) Chlorobenzene . ... . . . . . 108-90-7
43) Chl orobenzil ate; 4-Chl oro-a-(4-Chl orophenyl)-a-

Hydr oxybenzeneacetic acid, Ethyl ester .................... 510- 15-6
44) p-Chloro-m Cresol; 4-Chloro-3-Mthylphenol ................. 59-50-7
45) Chl oroethane; Ethyl chloride ......... ... ... . .. . .. . .. . ... .... 75-00-3
46) Chloroform Trichloronmethane ........... ... ... ... ... ... ..... 67-66-3
47) 2-Chloronaphthalene . ....... . . . . . . . . i i 91-58-7
48) 2-Chlorophenol ... ... . . . . 95-57-8
49) 4-Chl orophenyl phenyl ether; 1-Chloro-4-phenoxy benzene...7005-72-3
50) Chloroprene; 2-Chloro-1,3-butadiene ....................... 126-99-8
B1)  Chroom UM .. e e e See note 4
B2)  ChNrySeNe .. 218-01-9
53) Cobalt ... See note 4
D) COPPeI . e See note 4
55) mCresol; 3-Methylphenol ......... ... ... . . . . . . . . . . . . . . ... 108-39-4
56) o0-Cresol; 2-Methylphenol ........ ... . . .. . . . . . . . . . . 95-48-7
57) p-Cresol; 4-Methylphenol ........ ... . .. . . . . . . . . . . 106-44-5
58) Cyanide . ... ... 57-12-5
59) 2,4-D; 2,4-Dichlorophenoxyacetic acid ...................... 94-75-7
60) 4,4'-DDD; 1,1'-(2,2-Dichloroethylidene)bis

[4-chlorobenzene] . ...... . . . . . . . 72-54-8
61) 4,4'-DDE; 1,1 -(2,2-Dichloroethyenylidene)bis

[4-chlorobenzene] . ...... . . . . . . . 72-55-9
62) 4,4'-DDT; 1,1'-(2,2,2-Trichloroethylidene)bis

[4-chlorobenzene] . ...... . . . . . . . 50-29-3
63) Diallate; bis(1l-Methylethyl)-carbanothoic acid

S-(2,3-Dichloro-2-propenyl) ester ............. ... ... .... 2303-16-4
64) Dibenz[a,hlJanthracene ........ ... . . . . . . . . i 53-70-3
65) Dibenzofuran ........ . . . ... 132-64-9
66) Di bronochol or met hane; Chl or odi brononethane ................ 124-48-1
67) 1,2-Dibronp-3-chloropropane; DBCP .............. ... ... ...... 96-12-8
68) 1, 2-Di bronoet hane; Ethylene dribromde; EDB ............... 106-93-4
69) Di-n-butyl phthalate; 1,2-Benzenedicarboxylic

acid dibutyl ester ....... .. . . . . . 84-74-2
70) o-Dichl orobenzene; 1,2-Dichlorobenzene ..................... 95-50-1
71) mDichl orobenzene; 1,3-Dichlorobenzene .................... 541-73-1
72) p-Dichl orobenzene; 1,4-Dichlorobenzene .................... 106-46-7
73) 3,3 -Dichlorobenzidine; 3,3 -Dichloro-[1,1'-b

phenyl]-4,4" -diamine .......... ... . i 91-94-1

74) trans-1,4-Dichloro-2-butene ......... ... . .. .. . .. 110-57-6
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75)
76)
77)
78)

79)
80)
81)
82)
83)
84)
85)
86)
87)
88)
89)

90)

91)
92)

93)

94)
95)

96)
97)

98)
99)

100)
101)
102)
103)
104)

105)
106)

107)

108)

Di chl or odi f| uor onet hane;
1, 1- Di chl or oet hane;
1, 2- Di chl or oet hane;

1, 1- Di chl or oet hyl ene; 1, 1-Di chl oroet hene;

Vinylidene chloride ....... ... .. . .. . i,
cis-1,2-Dichloroethene ......
trans-1,2-Dichloro ethene ....

ci s-1, 2-Di chl or oet hyl ene;
trans-1, 2- Di chl oroet hyl ene;
2,4-Di chl or ophenol
2, 6-Di chl or ophenol
1, 2- Di chl or opr opane;
1, 3-Di chl or opr opane;
2,2-Di chl or opr opane;
1, 1-Di chl or opropene; 1, 1-Dichloro-1-propene

ci s-1, 3-Di chl oropropene;

trans-1, 3- Di chl oropropene.

Dieldrin; 3,4,5,6,9,9- Hexachloro 1a 2 2a 3 6 6a
7, 7a- oct ahydro- 2, 7: 3, 6- di met hanonapht hal ene

[ 2, 3-b] oxirene, (1laa, 2b, 2aa, 3b, 6b, 6aa, 7b, 7aa) .

Di et hyl phthal ate; 1, 2-Benzenedi carboxylic
acid, Diethyl ester. e e e e e
O O Diethyl O 2-Pyrazinyl phosphorot hi oat e; Thi onazi n.

Di met hoat e; Phosphorodithoic acid O O Di net hyl -
[ 2- (et hyl am no) - 2- oxoet hyl ] ester

p- (Di met hyl am no) azobenzene; N, N- Di et hyI
(phenyl azo) benzenam ne . .
7, 12- Di met hyl benz[ a] ant hracene . .
Di met hyl [1 1 b|

3, 3" -Di net hyl benzi dene; 3, 3" -

phenyl]-4,4" -di am ne .

2, 4- Di met hyl phenol ; m Xyl enol

Di met hyl pht hal ate; 1, 2-Benzenedi car boxyl ic

aci d, dinmethyl ester

m Di ni trobenzene .
4,6-Dinitro-o-cresol; 4,6-Dinitro-2-nmethyl phenol;
2- Met hyl - 4, 6-di ni t rophenol

2,4-Dinitrophenol . e e e e
2,4-Dinitrotoluene; 1-Methyl-2,4-dinitrobenzene.
2,6-Dinitrotoluene; 2-Methyl-1, 3-dinitrobenzene.

Di noseb; DMBP; 2-sec-Butyl-4,6-dinitrophenol;

2-(1- Met hyl propyl ) -4, 5-dinitrophenol

Di -n-octyl phthal ate; 1,2-Benzenedicar boxyllc

acid, Dioctyl ester. .

Di phenyl am ne; N-phenyl benzenam ne .

Di sul foton; Phosphorodithioic acid O O—dl et hyI
S-[2-(ethylthio)ethyl] ester

Endosul fan I; 6,7,8,9, 10, 10- Hexachl or o- 1 5 5a 6 9
9a- hexahydr o- 6, 9- net hano- 2, 4, 3- benzodi oxa t hi epi n,
3-oxi de .
Endosulfan I1; 6,7,8,9, 10, 10- Hexachl oro-1, 5, 5a, 6, 9,
9a- hexahydr o- 6, 9- net hano- 2, 4, 3- benzodi oxa

CFC 12 ...
Et hyli dene chloride ...............
Et hyl ene dichloride ...............

Propyl ene dichloride .............
Trimethylene dichloride ..........
| sopropylidene chloride ..........

10061-01-5

10061-02-6

60-57-13

84-66-2
297-97-2

60-51-5

60-11-7
.57-97-6

119-93-7
105-67-9

131-11-3
. 99-65-0

534-52-1
.51-28-5
121-14-2
606- 20- 2

88-85-7

117-84-0
122-39-4

298-04-4

. 959-98-8
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t hi epi n, 3-oxide (3a,5aa, 6b,9b,9aa). . . . . . 33213-65-93
109) Endosul fan sulfate; 6,7,8,9, 10, 10- hexachloro 1 5 5a, 6, 9,

9a- hexahydr o- 6, 9- net hano- 2, 4, 3- benzodi oxa

thiepin, 3-3-dioxide . . . . . . 1031-07-8
110) Endrin; 3,4,5,6,9, 9- hexachloro 1a 2 2a 3 6 6a 7 7a-

oct ahydro- 2, 7: 3, 6- di net hanonapht h[ 2, 3-

b] oxi rene, (1laa, 2b, 2ab, 3a, 6a, 6ab, 7b, 7aa) . . . . . . . T72-20-83
111) Endrin al dehyde; 2,2a,3,3,4,7- hexachlorodecahydro-

1, 2, 4-met henocycl opent a[ cd] pent al ene- 5- car boxal dehyde,

(1a, 2b, 2ab, 4b, 4ab, 5b, 6ab, 6bb, 7r*). . . . . . . . . . . . 7421-93-43
112) Et hyl benzene e I oo E iy R
113) Ethyl nmethacrylate; 2-Methyl-2-propenoic acid, ehtyl

ester . . . . . . . . . . . .. .. ... ... ... . 97-63-2
114) Ethyl nethanesul fonate; Methanesul fonic acid, ethyl

ester. . . . . . . . . . . . . . . . . . . . . . . . ... 62-50-0

115) Fanphur; Phosphorothioic acid, O[4-[(dimethylam no)

sul fonyl ] phenyl ] 0, O-di met hyl ester . . . . . . . . . . . . b52-85-7
116) Fl our ant hene .o e e e e .. ... . ... .. . . . 206-44-0
117) Fl ourene; 9H—f|ourene .o . . . . . .86-73-7
118) Heptachlor; 1,4,5,6,7,8, 8- heptachloro Sa 4 7 7a-

t et rahydro- 4, 7- net hano- 1H-i ndene . . . . . . 76-44-8

119) Heptachl or epoxide; 2,3,4,5,6,7,7- Heptachloro 1a 1b
5, ba, 6, 6a- hexahydr o- 2, 5- met hano- 2h-i ndeno

[1, 2-b] oxirene, (1laa, lbb, 2a, 5a, 5ab, 6b,6aa) . . . . . . . 1024-57-33
120) Hexachor obenzene . . . . . . . . . . . . . . . . . . . . . 118-74-1
121) Hexachl or obut adi ene; 1,1, 2, 3, 4, 4- Hexachl or o- 1, 3- but adi ene. 87-68-3
122) Hexachl orocycl opent adi ene; 1, 2, 3, 4,5, 5- Hexachl or o-

1, 3-cycl opentadiene . . . . . . . . . . . . . . . . . . . T7-47-4
123) Hexachloroethane . . . . . . . . . . . . . . . . . . . . . 67-72-1
124) Hexachl or opropene; 1,1, 2,3, 3, 3- Hexachl oro-1-propene. . . 1888-71-7
125) 2- Hexanone; Methyl butyl ketone . . . . . . . . . . . . . 591-78-6
126) Indeno(1, 2, 3-cd)pyrene . . . . . .« . . . . . . . 193-39-5
127) |sobutyl al cohol; 2-Methyl-1- propanol .o . . . . . .78-83-1

128) lIsodrin; 1,2,3,4,10,10-Hexachl oro-1, 4, 4a,5, 8 8a-
hexahydro- 1, 4, 5, 8- di met hanonapht hal ene,

(1a, 4a, 4ab,5b,8b,8ab). . . . . . . . . . . . . . . . . . 465-73-63
129) I sophorone; 3,5,5-Trinmethyl-2-cycl ohexen-1-one . . . . . . .78-59-1
130) Isosafrole; 5-(1-Propenyl)-1, 3-benzodioxole . . . . . . . 120-58-1
131) Kepone; 1, l1a, 3, 3a, 4, 5, 5a, 5b, 6-decachl oroct a

hydro- 1, 3, 4- met hano- 2H- cycl obut a[ cd9] pent al en-2-one. . . . 143-50-0
132) Lead . . . . . . . . . . . . . . . . . . . . . . . . . . Seenote 4
133) Mercury . . . . . . . . . . . . . . . . . . . . . Seenote 4
134) thhacrylonltrlle 2- Met hyl - 2- propenenitrile . . . . . . . 126-98-7
135) Met hapyril ene; N, N-dinmethyl-N -2-pyridinyl-

(1/2-thienyl methyl)-1, 2- et hanedi ani ne. . . . . . . 91-80-5
136) Met hoxychlor; 1,1'-(2,2,2- Trlchloroethylldene)bls

[ 4- Met hoxybenzene] . . . e e e e ... ... .. T2-43-5

137) Met hyl broni de; Bronnnethane e e e e . ... .. .. . . . .T74-83-9
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138) Methyl chloride; Chloronethane . . . . . . . . . . . . . . .74-87-3
139) 3- Met hyl chol ant hrene; 1, 2-Di hydro- 3-net hyl -

benze[j]aceanthrylene. . . . . . . . . . . . . . . . . . . b6-49-5
140) Met hyl ethyl ketone; MEK; 2-Butanone . . . . . . . . . . . 78-93-3
141) Methyl iodide; |odomethane . . . . . . . . . . . . . . . . .74-88-4
142) Methyl methacryl ate; 2-Methyl-2-propenoic acid, nethyl

ester . . . . . . . . . . . . . . . . . . . . . . . . . . . 80-62-6
143) Met hyl methanesul fonate; Methanesul fonic acid, nethyl

ester. . . . . . . . . . . . . . . . . . . . . . . . ... 66-27-3
144) 2- Met hyl naphthalene . . . . . . . . . . . . . . . . . . . 91-57-6
145) Met hyl parathion; Parathion methyl; Phosphorothioic

acid, 0,0-dinmethyl O-(4-nitrophenyl) ester . . . . . . . . 298-00-0
146) 4- Met hyl - 2- pent anone; Met hyl isobutyl ketone . . . . . . . 108-10-1
147) Met hyl ene brom de; Di bromonethane . . . . . . . . . . . . .74-95-3
148) Met hyl ene chloride; Dichloromethane . . . . . . . . . . . .75-09-2
149) Naphthalene . . . . . . . . . . . . . . . . . . . . . . . .91-20-3
150) 1, 4- Napht hoqui none; 1, 4-Napht hal enedione . . . . . . . . . 130-15-4
151) 1- Napht hyl am ne; 1-Naphthal enamne . . . . . . . . . . . . 134-32-7
152) 2- Napht hyl am ne; 2- Napht hal enamne . . . . . . . . . . . . .91-59-8
153) Nickel . . . . . . . . . . . . . . . . . . . . . . . . . See note 4
154) o-Nitroaniline; 2-Nitroaniline; 2-N trobenzenamne . . . . 88-74-4
155) mNitroaniline; 3-Nitroaniline; 3-Ntrobenzenamne . . . . 99-09-2
156) p-Nitroaniline; 4-Nitroaniline; 4-Ntrobenzenamine . . . 100-01-6
157) Nitrobenzene . . . . . . . . . . . . . . . . . . . . . . . .98-95-3
158) o-Nitrophenol; 2-Nitrophenol . . . . . . . . . . . . . . . .88-75-5
159) p-Nitrophenol; 4-Nitrophenol . . . . . . . . . . . . . . . 100-02-7
160) N-Nitrosodi-n-butylam ne; N-Butyl-N-Nitroso-1-butanam ne. .924-16-3
161) N-Nitrosodi ethylam ne; N-Ethyl-N-nitroso ethanamine . . . .55-18-5
162) N-Nitrosodi net hyl am ne; N-Methyl-N-nitroso methananmne . 62-75-9
163) N-Nitrosodi phenyl am ne; N-Nitroso-N phenyl benzenam ne..... 86-30-6

164) N-Nitrosodi propyl am ne; N-Nitroso-N-di propyl am ne;
di - n-propyl nitrosam ne; N-Nitroso-N- propyl- 1-propanam ne..621-64-7
165) N-Nitrosonet hyl et hal am ne; N-Methyl-N-nitroso

ethanamine. . . . . . . . . . . . . . . . . . . . . . . .10595-95-6
166) N-Nitrsopiperidine; 1-Nitrosopiperidine ................... 100-75-4
167) N-Nitrosopyrrolidine; 1-Nitrosopyrrolidine ................ 930-55-2
168) 5-Nitro-o-toluidine; 2-Mthyl-5-nitrobenzenamine ........... 99-55-8
169) Parat hi on; Phosphorothioic acid, O Odiethyl O

(4-nitrophenyl) ester ...... ... . . . . . 56- 38-2
170) Pentachl orobenzene .......... .. . . . . . . e 608-93-5
171) Pentachloronitrobenzene ........ ... . . . . . . .. . .. 82-68-8
172) Pentachl orophenol . ... ... . . . . . . . . e 87-86-5
173) Phenacetin; N-(4-Ethoxyphenyl)acetanmide .................... 62-44-2
174) Phenanthrene ... ... ... . . 85-01-8
175) Phenol . ... 108-95-2
176) p-Phenyl enedi anmi ne; 1,4-Benzenedianine .................... 106-50- 3
177) Phorate; Phosphorodithioic acid, O O Diethyl S-

[(ethylthiolmethyl] ester ......... ... .. . . . . . . . .. 298-02-2

178) Pol ychl ori nated bi phenyls; PCBs; aroclors;
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1,1 -Bi phenyl, chloro derivatives ...................... See note 7
179) Pronam de; 3,5-Dichloro-N-(1, 1-dinmethyl-2-

propynyl)benzamide ....... ... ... .. . ... 23950-58-5
180) Propionitrile; Ethyl cyanide ............ ... ... . .. .. . ... 107-12-0
181) PYreNe ... 129-00-0
182) Safrole; 5-(2-Propenyl)-1,3-benzodioxole ................... 94-59-1
183) Sel eni um . ... See note 4
184) SilVer ... See note 4
185) Silvex; 2,4,5-TP; 2-(2,4,5-Trichl orophenoxy) propanoic

ACT A .. 93-72-1
186) Styrene; Ethenylbenzene ......... ... ... . . . . . . ... . . . 100-42-5
187) Sulfide ... . 18496- 25-8
188) 2,4,5-T; 2,4,5-Trichl orophenoxyacetic acid ................ 93-76-5
189) 1,2,4,5-Tetrachlorobenzene ......... ... ... ... ... ... ... ... ... 95-94-3
190) 1,1,1,2-Tetrachloroethane ............ ... . .. .. . ... 630- 20- 6
191) 1,1,2,2-Tetrachloroethane .......... ... ... . . . . . .. 79-34-5
192) Tetrachl oroet hyl ene; Tetrachl oroet hene;

Perchloroethylene ....... .. . . . . . . . . i i 127-18-4
193) 2,3,4,6-Tetrachlorophenol .......... ... ... ... . .. . .. . .. .. ... 58-90-2
194) Thal lium ... e See note 4
105 TN o See note 4
196) Tol uene; Methyl benzene ......... ... . . . . . . . 108-88-3
197) o-Tol uidine; 2-Methylbenzenanine .............. ... ... ...... 95-53-4
198) Toxaphene ... ... .. . . . See note 8
199) 1,2,4-Trichlorobenzene ......... ... . . . . . . 120-82-1
200) 1,1,1-Trichl oroethane; Methylchloroform................... 71-55-6
201) 1,1,2-Trichloroethane ........ ... . . . . . . . . 79-00-5
202) Trichl oroethylene; Trichloroethene ........................ 79-01-6
203) Trichlorofluoromethane; CFC-11 ........... ... ... ... 75-69-4
204) 2,4,5-Trichlorophenol ...... ... . . . . . . . . . . . i 95-95-4
205) 2,4,6-Trichlorophenol ...... ... .. . . . . . . . . . . 88- 06- 2
206) 1,2,3-Trichloropropane .......... ... . 96- 18- 4
207) o,0,0-Triethyl phosphorothioate; Phosphorothioic acid,

0,0,0-triethyl ester . . . . . . . . . . . . . . . . . . 126-68-1
208) sym Trinitrobenzene; 1,3,5-Trinitrobenzene . . . . . . . . .99-35-4
209) vanadium. . . . . . . . . . . . . . . . . . . . . . . . See note 4
210) Vinyl acetate; Acetic acid, ethenyl ester . . . . . . . . 108-05-4
211) Vinyl chloride; Chloroethene . . . . . . . . . . . . . . . .75-01-4
212) Xylene (total); Dinethylbenzene . . . . . . . . . . . . See note 9
213) Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . Seenote 4
Note 1: Common names are those wi dely used in governnent regul ation,

scientific publications, and commerce; synonynms exist for
many chem cal s.

Note 2: Chem cal Abstract Service registry nunber. Were "total" is
entered, all species in ground water that contain this
el ement are included.

Note 3: When nunbers and letters appear in this format the end of a
chem cal nane, i.E (1a, 4a, 4aB, 5a, 8a, 8aB), the foll ow ng
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Not e 4:

Not e 5:

Not e 6:

Note 7:

Not e 8:

Not e 9:

52

applies: "a" = small case "a"; "a" (italic) = al pha; "b" =
smal |l case "b"; and "B" (italic) = beta.

Anal ysis for these conpounds shall be representative of the
qual ity background ground water that has not been affected by
past or present operations at the sanitary landfill facility
and representative of the quality of ground water passing
directly downgradient of the linmts of solid waste placenent.
CAS No. 108-60-1. This substance is often called

bi s(2- Chl or oi sopropyl) ether, the name Cheni cal Abstracts
Service applies to its commercial isoner, propane,

2, 2" -oxybi s[ 2- Chl oro- (CAS RN 39638-32-9).

Chl ordane: This entry includes al pha-chl ordane (CAS RN
5103-71-9), beta-Chl ordane (CAS RN 5103-74-2),
gamma- Chl or dane (CAS RN 5566-34-7), and constituents of

Chl ordane (CAS RN 54-74-9 and CAS RN 12789-03-06) .

Pol ychl ori nat ed bi phenols (CAS RN 1336-36-3); This category
contai ns congener chem cals, including constituents of
Aroclor 1016 (CAS RN 12674-11-2), Aroclor 1221 (CAS RN
11104-28-2), Aroclor 1232 (CAS RN 11141-16-5), Aroclor 1242
(CAS RN 53469-21-9), Aroclor 1248 (CAS RN 12672-29-6),
Arocl or 1254 (CAS RN 11097-69-1), and Aroclor 1260 (CAS RN
11096- 82-5).

Toxaphene: This entry includes congener chem cals contained
in technical toxaphene (CAS RN 8001-35-2, i.e., chlorinated
canphene.

Xyl ene (total): This entry includes o-xylene (CAS RN
96-47-6), mxylene (CAS RN 108-38-3), p-xylene (CAS RN
106-42-3), and unspecified xylenes (dinmethyl benzenes) (CAS RN
1330-20-7).



