











Response Lo Hlinois Pollution Cosrol Board Comments 794
Sedine County Landfill Adfusted Standard Petition
Diecember 4, 2015

QUESTIONS FOR SALINE COUNTY
LANDFILL,INC. (AS 16-1)

The Board asks that Saline County Land(fill, Inc. (SCL) respond to the following
questions relating to its petition for an adjusted standard. SCL sequentially numbered ils July
17, 2015 petition in the upper right corner of each page and the Board cites to the petition using
these page numbers as "Pet. at . "

Detection Monitoring

1. SCL's proposed adjusted standard to 35 Ill. Adm. Code 811.319(a)(2)(A)(ii) deletes
cadmium, magnesium, sulfate, total dissolved solids (TDS) and zinc from detection
monitoring. Pet. at 297 (App. B). However, in the Adjusted Standard Technical
Demonstration (ASTD), SCL states that constituents indicative of acid mine drainage are
proposed to be retained as part of the monitoring program and identifies dissolved
sulfate, TDS, specific conductance, dissolved magnesium, iron and manganese. Pet. at
142; see also Pet. at 48, 95 (Table 4). The Illinois Environmental Protection Agency
(IEPA) recommends that ammonia, barium, magnesium, sulfate, TDS, and zinc be
retained in the detection monitoring list. IEPA Recommendation (Rec.) at 14-16.
Comment on whether the following language reflects SCL's request - for an adjusted
standard as to Section 811.319(a)(2)(A)(ii).

Inliev of 35 Ill. Adm. Code 811.319(a)(2)(A)(ii), SCL must monitor for the
Jollowing list of constituents:

Ammonia- Nitrogen (dissolved)
Arsenic (dissolved)

Barium (total)

Bicarbonate Alkalinity (dissolved)
Boron (dissolved)

Chloride (dissolved)

Chromium (dissolved)

Cyanide (total)

Lead (dissolved)

Magnesium (dissolved)

Mercury (dissolved)

Nitrate (dissolved)

Potassium (total)

Sodium (total)

Sulfate (dissolved)

Total DissolvedSolids

(TDS)

Zinc (dissolved)
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From Permit

13. Pursuant to 35 I11l1. Adm. Code 811.319(a) (4) (A),
any of the following events shall constitute an
observed increase only if the concentrations of
the constituents monitored can be measures at or
above the practical quantitation limit (PQL):

a. The concentration of any constituent in List Gl
of Condition VIII.12 shows a progressive
increase over eight (8) consecutive quarters.

From 35IAC 811.319(a)(4)(4)(i)

i) The concentration of any inorganic constituent monitored in
accordance with subsections (a)(1) and (a)(2) shows a
progressive increase over eight consecutive monitoring events;

Response to Comment
Given that the currently permitted monitoring schedule occurs on a quarterly basis, permit
condition VIiI,13(a) is deemed equivalent to 35 IAC811.319(a)(4)(A)(i).

From Permit

b. The concentration of any constituent monitored
in accordance with List Gl or List G2 of
Condition VIII.12 exceeds the MAPC at an
established monitoring point within the zone of
attenuation. MAPC values are not applicable to
parameters in the zone of attenuation wells
having an established intrawell value.

From 351AC 811.319(a)(4)(A)(ii)
ii) The concentration of any constituent exceeds the maximum

allowable predicted concentration at an established monitoring
point within the zone of attenuation;
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regulatory changes have not been requested in the Petition Appendix B to exempt these
constituents from statistical analyses. The response to Board comment No. 1 provides the
proposed changes to 35 IAC 811.319(a)(2)(A)(ii-vi) that address this deficiency. This list has
been updated to include footnotes as to which constituents would be subject to trend
analyses only.

5. Comment on whether the following language reflects SCL's request for an
adjusted standard as to constituents subject only to trend analysis.

Inlieu of 35 Ill. Adm. Code 811.319(a)(4)(A)(ii) and (a)(4)(A)(iv), SCL must
institute confirmation procedures for observed increases only as to the
Jfollowing constituents:

Ammonia

(dissolved) Arsenic

(dissolved

Chloride (dissolved and total)
Chromium (dissolved)

Iron (dissolved and total)
Magnesium (dissolved)
Manganese (dissolved and total)
Sulfate (dissolved)

Total Dissolved Solids (TDS)

Response to Comment

The preceding list is confusing. It includes many of the constituents which are proposed to be
exempted from permit condition VIiIl.13(b) and (d) statistical analyses (i.e., dissolved sulfate,
TDS, dissolved magnesium etc.). However, other constituents are included which are exempt
from detection monitoring. For instance, dissolved iron and manganese are not listed in 35 IAC
811.319(a) as detection monitoring parameters and therefore would not be subject to the
analysis requirements of 35 IAC 811.319(a)(4)(A). The IEPA comment indicates that these
constituents would continue to be “not be included in the facility’s detection monitoring list...”
The petitioner, believes that it was IEPA’s intent that iron and manganese could be monitored
during assessment monitoring to help define whether an observed increase for another
parameter was related to acid mine drainage. As such, during assessment monitoring, the
constituents iron (dissolved and total) and manganese (dissolved and total) would be exempt
from the requirements of 35 lil. Adm. Code 811.319(a)(4)(A)(ii) and (a)(4)(A)(iv), but would be
subject to the trend analysis requirements of 35 1ll. Adm. Code 811.319(a)(4)(A)(i).

Constituents such as dissolved arsenic, dissolved boron, dissolved lead, etc. would continue to
be subject to both trend and statistical analysis requirements. As such the petitioner believes
that the proposed wording provided in response to Board comment No. 1 (including the
footnotes at the end of the parameter list) is the most definitive way to designate which
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are treated in the same way. 35 IAC 811.320(e)(1) encompasses background developed by
both interwell (multiple well comparisons) and intrawell (single well) statistical approaches.
Therefore, the petitioner believes that no specific relief is required to accommodate the use of
intrawell applicable groundwater quality standards.

b. Does SCL's proposed adjusted standard in Appendix B of the pelition include
specific language that exempls constituents from the regulatory provision
implemented by Permit Condition VIIL13(e)?

Response 1o Comment
No, see response to Comment 6(a).

C. Propose adjusted standard language that reflects SCL's requested relief. Note that the
Board may grani relief from a Board regulation but is not authorized to grant
an adjusted standard from existing permit conditions.

Response to Comment

As stated in the response to comment 6(a), the existing regulations are believed to
sufficiently encompass the current permit use of intrawell groundwater background standards
and AGQSs. The proposed Adjusted Standard modifications including the changes in the
detection and assessment monitoring lists, the request for Board adjusted groundwater
standards, or the use of risk based triggers for corrective action would not require changes to
the portions of the regulations that address the use of intrawell applicable groundwater
quality standards. That said, the introduction of Board adjusted groundwater standards as
applicable groundwater quality standards (i.e., total and dissolved chloride, total and
dissolved chromium, and dissolved ammonia, etc.) will require permit modifications that
would include the deletion of the intrawell AGQS and MAPCs for these constituents. These
changes to the permit would be proposed to {EPA as a significant permit modification
application if the requested relief is granted.

7. IEPA recommends that ammonia, chloride, iron, magnesium, manganese, sulfate,
TDS, and zinc be retained for detection and assessment monitoring for purposes of
trend analysis only. Comment on whether the confirmation procedures under
Section 811.319(a)(4)(B), including alternate source demonstration and
assessment monitoring, apply when monitored constituents show progressive
increase over eight consecutive monitoring events in accordance with Section
811.319(a)(4)(A)(i). Also clarify whether these constituents would be subject to
applicable groundwater quality standards at the edge of the zone of attenuation.
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discernable from background groundwater quality. Pet. at 304 (App. B). According
to the ASTD, SCL proposes to remove constituents from assessment monitoring. Pet.
at 131, 139-140 see also Pet. at 49. Confirm that SCL proposes that the following
constituents not be monitored under Section 811.319(b)(5)(E):

Antimony (total)
Cadmium (total)
Cobalt (total)
Copper (total)
Nickel (total)
Silver (total)
Selenium (total)
Thallium (total)

Response to Comment

Yes, the above listed constituents are proposed to be deleted from the assessment monitoring
list since site groundwater monitoring data and the results of minespoil leach tests show that
these constituents are more likely to be derived at high concentrations due to leaching of the
minerals contained in the minespoil and/or shale bedrock than from the landfill leachate. If these
constituents are not removed from the assessment parameter list, they could trigger
unnecessary and costly installation of additional monitoring wells (35 IAC 811.319(b)(1)), filing of
assessment monitoring plans (35 IAC 811.319(b)(2)), and evaluation of the nature and extent
(35 IAC 811.319(b)(3) of these constituents in the groundwater. Thus, it is believed prudent to
request the deletion of these parameters which can be shown to provide little or no utility in
identifying potential releases from the landfill.

9. Instead of SCL's proposed adjusted standard from Sections 811.319(b)(5)(D) and (E),
comment on whether the following language reflects SCLs request for an adjusted
standard to allow the deletion of constituents from assessment monitoring. In lieu of
35 1ll. Adm. Code 811.319(b)(5)(D), SCL will comply with the following:

Within 90 days after the initial monitoring in accordance with subsection
(b)(5)(4) of this Section, the owner or operator must monitor for the detected
constituents listed in appendix Il to 40 CFR 258, incorporated by reference in
35111 Adm. Code 810.104, and 35111. Adm. Code 620.410 on a semiannual basis
during the assessment monitoring. The operator must monitor all the
constituents listed in appendix Il to 40 CFR 258 and 35 Ill. Adm. Code 620.410
on an annual basis during assessment monitoring, except for the following
constituents:

Antimony (total)

Cadmium (total)
Cobalt (total)
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representative of the landfill leachate (i.e., sodium, barium, potassium, bicarbonate
alkalinity, etc.) are believed to provide the best means for characterizing the nature and
extent of the landfill related influences on groundwater quality.

As such, it is anticipated that a permit modification request to monitor the
detected constituents semiannually and the entire assessment list annually will
be filed with IEPA in the future. The IEPA has curtailed the review of any
groundwater related permit applications, pending the IPCB decision on this
adjusted standard petition. Thus, no such changes can be requested until after
a determination on the requested adjusted standard relief is decided.

12, As to arsenic (dissolved), the ASTD states, "leachate concentrations tend to be
substantially elevated relative to the groundwater concentrations, making the
constituent an appropriate indicator constituent for detection and/or assessment
monitoring.” Pet. At 130. IEPA recommends that dissolved arsenic be included in
detection monitoring but does not address assessment monitoring. Rec. at 9. Clarify
whether dissolved arsenic currently is included in assessment monitoring. Comment on
whether it is SCL's intent to include dissolved arsenic in the assessment monitoring list.

Response to Comment

The 40 CFR 258 Appendix Il and the 35 IAC 620.410(a) assessment monitoring constituents
analyses are generally conducted on unfiltered or total samples so that the results can be
assessed relative to risk based potable water standards ( Federal Safe Drinking Water Act 40
CFR 141 or State Class | Groundwater Standards) which are also conducted on unfiltered
samples. Therefore, it is anticipated that only total arsenic would be monitored as an
assessment monitoring parameter. As discussed in the response to Board comment No. 1,
dissolved arsenic will continue to be monitored as a detection monitoring constituent. Both the
detection and the assessment monitoring lists are subject to the same comparisons to AGQS
beyond the zone of attenuation and the MAPCS within the zone of attenuation. Thus, from a
practical standpoint it makes little difference whether dissolved arsenic is monitored as part of
the detection or the assessment monitoring lists.

13.  As to chloride (total), SCL notes that chloride concentrations may act as a good
indicator of potential leachate impacts and includes dissolved chloride inthe proposed
detection monitoring list. Pet at 131-132. IEPA recommends that both dissolved and
total chloride be included in the detection monitoring list and total chloride be retained
as apart of assessment monitoring. Rec. at 13. Comment on whether total chloride
should be included on the assessment monitoring list.

Response to Comment

The petitioner believes that total chloride has value as an assessment monitoring constituent.
It is one of the major anionic constituents present in leachate and is quite mobile. For these
reasons, it is believed that total chloride should be monitored as part of an assessment
program. Unfortunately, the regional data presented in Appendix E-2 of the Adjusted Standard
Petition documents that the area is characterized by the presence of a pronounced salinity
gradient that varies with depth and groundwater recharge/discharge conditions. This salinity
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Response to Comment

The adjusted standard petition focused on changes and/or requests for relief that were deemed
to require the Board approval. Pursuant to 35 IAC 811.319(b)(1) the adding of additional
assessment monitoring constituents beyond the 40 CFR 258 Appendix Il and 35 IAC 620.410
was not deemed to require IPCB approval. However, the petitioner agrees with the IEPA and
the Board that total sodium is a good leachate indicator and should be included in the
assessment monitoring parameter list.

17. Provide the list of constituents SCL proposes to include in assessment monitoring.

Response to Comment
Table 6 (Pet at 97-105) has been updated to reflect the assessment monitoring discussions
provided herein. This updated table is provided in Attachment A.

18. SCL states, based on comments from IEPA, that iron, manganese, and zinc will be
retained in the assessment monitoring list but would be exempt from the statistical
analysis requirements of permit conditions VI 13(b, d, and e). Pet. at 49. Similar
to Question 4, does SCL's proposed adjusted standard language in Appendix B of the
petition include specific language that exempts constituents from statistical analysis?
Propose adjusted standard language such as Question 5 above.

Response to Comment

The proposed changes discussed above were suggested by the Illinois EPA. The Board is
correct that the proposed relief is not reflected by the initial Adjusted Standard Petition Appendix
B proposed regulatory wording. As such the following regulatory changes are requested.

In lieu of 35 lll. Adm. Code 811.319(b)(5)(A) the petitioner proposes the following language:

5) In addition to the requirements of subsection (b)(1), to collect information
to assess the nature and extent of groundwater contamination, the
following requirements are applicable to MSWLF units:

A) The monitoring of additional constituents pursuant to subsection
(b)(l) must include, at a minimum (except as otherwise provided in
subsection (b)(5)(E) of this Section), the constituents listed in 40 -
CFR 258.Appendix Il, incorporated by reference at 35 lil. Adm.
Code 810.104, and constituents from 35 lll. Adm. Code 620.410.

i) Additionally, in order to aid in discerning leachate from acid
mine drainage related cornicentration increases, the
following constituents shall undergo assessment monitoring
in accordance with the monitoring frequency described in
Subparagraph (D).
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trend is identified, the operator must complete the following
confirmation procedures:

i) The operator shall verify any observed increase by taking additional
samples within 90 days after the initial sampling event and ensure that
the increasing concentration trend exists. The operator shall notify
the Agency of any confirmed increase before the end of the next
business day following the confirmation.

ii) The operator shall determine the source of any confirmed
increase, which may include, but shall not be limited to, natural
phenomena, sampling or analysis errors, or an offsite source.

iii) The operator shall notify the Agency in writing of any confirmed
increase. The notification must demonstrate a source other than
the facility and provide the rationale used in such a
determination. The notification must be submitted to the Agency
no later than 180 days after the original sampling event. The
notification must be filed for review as a significant permit
modification pursuant to 35 Ill. Adm. Code 813.Subpart B.

iv) If an alternative source demonstration described in subsections
(a)(4)(B)(ii) and (iii) of this Section cannot be made, and is
attributable to the solid waste disposal facility, then the operator
shall determine the nature and extent of the groundwater
contamination including an assessment of the potential impact on
the groundwater at the facility and shall implement the remedial
action in accordance with subsection (d).

Groundwater Quality Standards & Groundwater Protection Standards

19, SCL proposes adjusted groundwater quality standards of 15 mg/L for dissolved and
total ammonia and 200 mg/L for dissolved and total chloride. Pet. at 49. Ina filing on
September 21, 2015, SCL confirmed that it is not pursuing an adjusted standard as to
total ammonia. Clarify whether SCL's proposed adjusted groundwater quality
standards as to ammonia and chloride are contained in the adjusted standard rule
language in Appendix B to the petition.

Response to Comment

The technical discussion provided in Adjusted Standard pages 128 through 130 support the
technical case for a Board Adjusted Background water Quality Standard for both total and
dissolved ammonia. However, because total ammonia is not included in the proposed detection
or assessment monitoring lists (i.e., is not included in either 40 CFR 258 Appendix Il or in 35
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Ammonia (dissolved) 15 mg/L
Chloride (dissolved and total) 200 mg/L
Chromium (dissolved and total) 100 ug/L

21. As required by 35 lIL Adm. Code 811.320(a)(1)(B) and 811.320(b)(4), provide
SCL's justification for the relief requested as to ammonia and chloride.

Response to Comment

The technical justification for the Board adjusted groundwater quality standard for dissolved
ammonia and total and dissolved chloride is the same as that provided for the proposed
modifications to the detection and assessment monitoring parameter lists (refer to Petition
pages 56-58). These discussions are provided Attachment B.

22, SCL identifies proposed groundwater quality standards for "indicator constituents"
which is also the list of proposed constituents for detection monitoring (see Question 1
above). Pet. at 52.

a. Describe what SCL means by the phrase "indicator constituents.”

Response to Comment

“Indicator constituents” are the proposed detection monitoring constituents which based or the
relative comparison of leachate to groundwater concentrations are deemed to provide potential
indication of a release of leachate. The term indicator constituent is derived from portions of 35
IAC 811.319(a)(2) which reads as follows:

2) Criteria for choosing constituents to be monitored

A) The operator shall monitor each well for constituents that will
provide a means for detecting groundwater contamination.
Constituents shall be chosen for monitoring if they meet the

~ following requirements:

i) The constituent appears in, or is expected to be in, the
leachate; and

iv) Any facility accepting more than 50% by volume non-
municipal waste must determine additional indicator
parameters based upon leachate characteristic and waste
content.

b. Clarify whether SCL proposes an adjusted groundwater quality standard for
these indicator constituents as set forth on page 52 of the petition. Provide the
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applicable groundwater quality standards are not effective within the landfills zone of attenuation.
The petitioner believes that the GPS values are necessary to define appropriate risk based
standards that would define the trigger for remedial action within the landfil’'s zone of attenuation.
The Proposed GPS values for the detection monitoring constituents are listed in Attachment C.
These GPS values are based on the 35 IAC 620.410 Class | Groundwater Standards in instances
‘where the Class | groundwater values are greater than the Maximum Allowable Predicted
Standard (MAPC) calculated based on background. These Class | Groundwater Standards would
form the effective health risk based trigger for corrective action for instances where the proposed
GPS is greater than the Maximum allowable predicted concentration (MAPC). The proposed GPS
values are based on the MAPC Standards in instances where no Class | Groundwater Standard
exists or in instances where the Class | Standard is less than the MAPC.

The petitioner has prepared the tables in Attachment C which summarize the proposed GPS
values for the permit List G1 and G2 parameters. The lists include the proposed parameter
changes that are requested by the adjusted standard changes. These tables are provided in an
attempted to comply with the Board’s request to “identify all constituents for which the proposed
GPS is not the currently permitted background levels”. However, it should be noted that the List
G1 inorganic constituent background concentrations are often calculated by intrawell statistical
methods. Thus, different background concentrations exist for each constituent at each monitoring
well. As such, it is not easy to tabulate clearly the monitoring points that would have GPS values
based on background concentrations or MAPCs or the points where the GPS value would be
based on the Class | standard. Therefore the Attachment C Table 1 references the current permit
for the tabulated intrawell MAPC values for the inorganic constituents. It is anticipated that should
the Board accept the proposed approach, the existing permit Attachments 1 and 2 (Pet. pp. 538 to
550) would be revised to change the listed MAPC values to the higher of the Class | Groundwater
Standard or the currently permitted MAPC. Because the MAPC values for the List G2 constituents
have been calculated based on interwell statistical analyses, it is much easier to clearly tabulate
the GPS values for each hydrostratigraphic unit (i.e., minespoil and shale) and identify the basis
for the proposed GPS.

26. Comment on whether adjusted groundwater quality standards can be used as triggers for
groundwater evaluation. Address whether adjusted groundwater quality standards can be used for
all detection monitoring constituents outside the zone of attenuation. Address whether adjusted
groundwater quality standards can be used for constituents impacted by acid mine drainage within
the zone of attenuation instead of maximum achievable predicted concentrations.

Response to Comment

The Petitioner believes that Board Adjusted Background Groundwater Quality Standards
cannot be utilized as triggers for remedial action because 1) pursuant to 35 IAC 811.320(a)(1)
they are not effective within the landfill’s zone of attenuation; and 2) the Board adjusted
applicable groundwater quality standard would have to be selected in a manner that is
substantially similar to the Class | Groundwater approach in order to achieve the risk mitigation
goals specified in 35 IAC 811.325(e) and (f). Thus unless a site specific risk assessment was
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1 Potable Groundwater Standards by an order of magnitude or more. Furthermore, under the
existing regulations, the corrective action could still be required despite the fact that no
evidence exists that the cis 1,2 DCE AGQS concentrations are being exceeded at or beyond
the landfill's zone of attenuation. Thus, no environmental benefit would be achieved by
increasing the corrective action efforts to address the cis 1,2 DCE concentrations. In fact,
cross media impacts associated with pump and treat corrective action might actually resultin a
net environmental detriment rather than a benefit. '

The response to Board comment No. 25 notes the Federal Subtitle D (40 CFR 258.55(h)
process for establishing Groundwater Protection Standards. As identified by this discussion,
the proposed GPS values are first determined by risk based considerations (presence of
MCLs or in this Case Class | Groundwater Standards that are less than the MCLs). These are
deemed by the federal standards to be distinctly different from background standards. Should
the Board choose to approve adjusted standard values that are based on the Class |
Groundwater standards of 35 IAC 620.410, it would essentially accomplish the same relief
goal as the proposed GPS values. Although, the MAPC values for many constituents would
have to be recalculated for wells located within the ZOA based on the Board established
Groundwater Standards. Additionally, the approval of health based Board Adjusted Standard
Background values for the numerous constituents listed in Comment 25 would likely result in
the unintended effect of extending the these risk based standards to the facilities property
boundary rather than to just the zone of attenuation (i.e., 100 ft from the landfill), as proposed
by the petitioner. This would be the case since pursuant to 35 IAC 811.320(a)(1) the
Applicable Groundwater Quality Standards are effective at and beyond the zone of
attenuation.

27. For pesticides and organic constituents listed in petition Tables 5 and 6, SCL

proposes groundwater standards based on Class I groundwater quality standards
(35 1l Adm.Code 620.410), background levels (Section 811.320), and practical
quantitation levels (PQL). Pet. at 96-105. SCL argues that it proposes its new
concept of groundwater protection standards (GPS) to resolve what SCL describes
as a conflict between remedial objectives based on non-degradation (background)
standards (Section 811.320) and risk- based objectives under Sections 811.325(e)
and (f). Pet. at 79.

a. Section 811.325(b) requires corrective action to be protective of human health
and the environment, as well as attain background groundwater quality
standards. To the extent SCL proposes background levels as GPS for certain
constituents, explain why SCL proposes an alternate groundwater protection
standards if the background groundwater quality standard is itself protective of
human health and the environment.

Response to Comment
The petitioner has proposed that the Groundwater Protection Standards be implemented in the
manner proposed by 40 CFR 258.55(h) by first proposing MCLs (or lllinois Class | Groundwater
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the relevant GPS (i.e., remediation standard) vaiue if the background concentrations and
MAPCs are greater than the lllinois Class | Groundwater Standards or if no Class |
Groundwater/MCL standard exists. These procedures are proposed in order to maintain
corrective action environmental cross media impacts and social and economic costs that are
commensurate with the environmental benefits.

c. Section 811.320(e)(3) allows use of the practical quantitation limit (PQL)
defined as the lowest concentration that is protective of human health and the
environment that can be achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. Explain why SCL
proposes groundwater protection standards for several constituents based on
Class 1groundwater quality standards instead of PQL.

Response to Comment ‘

Historical monitoring data has shown that the laboratory is often unable to meet the permitted
practical quantitation limits for all samples during all monitoring rounds. For instance iron and
aluminum are common metals that are leached from the minespoil into the groundwater which
cause interferences that hinder the ability to quantify the concentrations of other metals (i.e.,
lead, magnesium, thallium etc.). Often several analytical methods exist to analyze the required
constituents. 35 IAC 811.320(e)(3) seeks to advise the practitioner to where possible, choose
analytical methods that offer precision, accuracy, reproducibility while still being protective of
human health and the environment. Because different analytical methods may have varying
practical quantitation limits for the same constituent, 35 IAC 811.320(e)(3) cannot be taken to
represent a single quantifiable numerical standard in the same way the Class | Groundwater
Quality Standard (35 IAC 620.410) represents a single numerical standard regardless of the
specific analytical method.

35 IAC 825(e) reads as follows:

The Agency shall determine that remediation of a release of one or more constituents
monitored in accordance with Section 811.319 from a MSWLF unit is not necessary if the
owner or operator demonstrates to the Agency that:

The groundwater is additionally contaminated by substances that have originated from a
source other than the MSWLF unit and those substances are present in such
concentrations that cleanup of the release from the MSWLF unit would provide no
significant reduction in risk to actual or potential receptors; .....

Often many different analytical methods and procedures are available to complete groundwater
analyses. Section 811.320(e)(3) appears to be seeking that the groundwater sampling and
analysis plans specify methods which are capable of determining whether a risk based standard
such as the Class | Groundwater Standard has been exceeded. In these instances the
petitioner believes that the actual risk based standard the 35 IAC 620.410 Class | standard
provides a more definitive numerical risk based standard than a PQL that might change based
on analytical methods, volume of sample analyzed, matrix interference conditions, etc.
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If the analysis of the assessment monitoring data shows that the concentration of
one or more constituents, monitored at or beyond the zone of attenuation is
above the applicable groundwater quality standards or adjusted groundwater
quality standard and is attributable to the solid waste disposal facility, then SCL
must determine the nature and extent of the groundwater contamination and
must implement the remedial action in accordance with Section 811.319(d).

Response
The language presented above reflects the petitioner’s intent for the compliance trigger at and

beyond the landfills zone of attenuation.

b. In lieu of 35 Ill. Adm. Code 811.319(b)(4), SCL must comply with the following:

If the analysis of the assessment monitoring data shows that the concentration
of one or more constituents is attributable to the solid waste disposal facility
and exceeds the maximum allowable predicted concentration or adjusted
groundwater quality standard within the zone of attenuation, then SCL must
conduct a groundwater impact assessment in accordance with the
requirements of Section 811.319(c).

Response
This proposed wording conflicts with 35 IAC 811.320(a)(1). Pursuant to 35 IAC 811.320(a)(1),

the applicable groundwater quality standard or Board adjusted standard is not the effective
standard within the ZOA. The statement summarizes above equates a Board Adjusted Standard
Groundwater Quality Standard with the Groundwater Protection Standards from 40 CFR
258.55(h). As discussed in the response to comments 7 and 26, the GPS values are believed to
be distinct from Board adjusted groundwater quality standards since they are meant to be
portray toxicological developed numerical risk standards which have been deemed protective for
potable public water supplies. Additionally, the Board Adjusted Standard Groundwater Quality
Standard is by definition effective outside of the landfills zone of attenuation rather than within
the zone of attenuation. For these reasons, the petitioner believes that the terminology from 40
CFR 258.55(h) best fits the petitioners intended use as a risk based numerical standard to be
used in conjunction with 35 IAC 811.325(e) and (f).

c. In lieu of 35 lll. Adm. Code 811.319(c), SCL must comply with the following:

If required to conduct a groundwater impact assessment in accordance with this
adjusted standard, SCL must assess the potential impacts outside the zone of
attenuation that may result from confirmed increases above the maximum
allowable predicted concentration or adjusted groundwater quality standards
within the zone of attenuation, attributable to the facility, in order to determine if
there is need for remedial action. In addition to the requirements of Section
811.317, the following requirements apply:
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JA In lieu of 35 ill. Adm. Code 811.319(d)(5)(A), SCL must comply with the
Jollowing:

The remedial action program must continue in accordance with the plan until
monitoring shows that the concentrations of all monitored constituents are below the
maximum allowable predicted concentrations or adjusted groundwater quality

standards within the zone of attenuation, below the applicable groundwater quality
standards of Section 811.320 or adjusted groundwater quality standards at or
beyond the zone of attenuation, over a period of four consecutive quarters no
longer exist.

Response

The petitioner suggests that “adjusted groundwater quality standards” be replaced with
“groundwater protection standards” within the zone of attenuation for the reasons stated
in the response to (b).

Adjusted Standard Conditions

33. While the petition is brought under Section 28.1 of the Act authorizing the Board (o
grant an adjusted standard, the requested relief is styled as a site-specific rule. Pel.
App. B. The petition essentially seeks alternate lists of parameters for groundwater
monitoring purposes as well as alternate groundwater quality standards used to
.determine whether corrective action is necessary. Accordingly, it appears that the
requested relief should not be structured as line edits to existing rule language. Propose
a complete list of adjusted standard conditions, including any conditions pulled from the
questions above.

Response

While Appendix B may appear to be structured in a manner similar to that typically utilized for a
Site Specific Regulation, it is the applicant’s intent to pursue the requested relief as an adjusted
standard petition. The red-line markup of the regulations was intended to portray the manner in
which the proposed relief impacts several different regulatory sections. Pursuant to the Board's
comments, the relief request has been restructured in the responses to the preceding
comments in a more typical manner. However, because the groundwater standard regulations
are often cross referenced in other sections, the petitioner believes that it is useful to present
the proposed changes in their entirety. As such, Attachment G, provides the proposed adjusted
standard changes in their entirety. The proposed changes have been redlined (Appendix G1) in
order to call out sections where the proposed relief is requested. Appendix G2 contains the
proposed regulatory changes without the redline.
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Proposed Assessment Monitoring Parameter and Class | Groundwater based GPS Values
: Saline County Landfill
Harrisburg, HHlinois

o¢ 1 McL 35 (AL 620.410 Class
, AOCFR 18 v ggested A I {ugit
Parameter stndir 846, 3% Editlon3) uniess otherwise
{ug/t) indicated}
Endosuifen sulfate 20814
fendrin 4 BLR1A 2
Endrin aldebyde BOBIA
Heptachior 0.4 EDB1A 0.4
Heptachlor epoxide 4.2 BOR1A 6.2
sthosychi
Mathoxychior a6 20834 40
Toxaphena® 3 BO81A 3
Polychiorinated biphenyls; RCBy;
e 3 ® L 4% 3083 a5
Arotlors
Herbicides
Datapon 23214 200
Dicamba B321A o
4-0; 2,4 Dichlorophenoxyscati .
2,' ‘D 24 Dichlorophanoxyacatic 70 S3114 90
agid
44 7 - ¥ - g Ruatul 3
gn»o,»eb, BNSP, Zsec-Butyl-4.6 3 21314 4
dinitrophenc!
- §Mecoprap (MOPP} 83234 7
Hvex; 2,4,5-T9,
Sitver; 24,51 50 83214 50
Pertachiorophenyl 1 3214 1
Ficioram B321A 500
2.4,57; 2,48 -
Trichioropbenowyacetic zcid 83214
Carbofurans
Carbofuran EPAS3L A0
Aldicarb £PA5%1 3
{Endothall Method 548
{endothalt £PASaE 100
volatiies 83608
Acatone 52608 SN
Acatonitriie; Methyl cyanide 82608
Acrolein RIE08
Acsylonitrite $2508
Aliyl chipride 826098
Renzang 5 82608 g
{Bromobenaane
iBromochloremethane;
Chiorobromomethane 52608
3 3 trital-
Ditomochiorametisane 8 otel trinay 82608
methanes)
Bromaform; Tribromomethana 86 otal tihato- 82808
HEENaS
n-Butyibenzens
sec-Butyibenzers
tert-Butylbenzane
Carbon disulfide 82608 o0
Carban tetrachloride 5 BILGB 5
Chlorobenzens 100 B2608
Chiarpethane; Ethyl chloride 82608
5 frotat yrihadee
nigreform; Trichloromethane liotal sritiale glaoe 76
Chioraprene ZIBLR
{hiaredibromomethane 80 {rotat triluaio- 82608
methanest
2-Chicrotoluens
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Proposed Assessment Monitoring Parameter and Class | Groundwater based GPS Values
Saline County Landfill
Harrisburg, Hilinols
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Demonstration

The water within the strip mine spoils and the hydraulically connected bedrock is highly
degraded due to the previous coal strip mine operations which existed at the sité. Because these
mine activities existed prior to the landfill, the site groundwater is classified as Class IV or
“Other Groundwater” pursuant to 35 IAC 620.240. The request to approve the dissolved and
total chloride Class I groundwater standard of 200 mg/L, dissolved and total chromium Class I
groundwater standard of 100 ug/L will not interfere or become injurious to, any present or
potential beneficial uses of the groundwater since it seeks to maintain chloride and chromium
concentrations consistent with the potable groundwater standard presented in 35 JAC 620.410.
Similarly, the dissolved ammonia standard of 15 mg/L is based on the General Use Water
Standard (refer to 35 IAC 302.212) which is deerned protective of human health. As presented
in prior discussions, the ammonia will not be mobile under the acidic conditions which exist at
the site. As such the proposed standard of 15 mg/L will not adversely affect public health and/ox
aquatic life in area streams.

C) The change in standards is necessary for economic or social development, by
providing information including, but not limited to, the impacts of the standards
on the regional economy, social disbenefits such as loss of jobs or closing of
landfills, and economic analysis contrasting the health and environmental
benefits with cosis likely to be incurred in meeting the standards; and

Demonstration

- The proposed adjusted standard to modify the total and dissolved chloride background standard
to 200 mg/L, the total and dissolved chromium standard to 100 ug/L and the total and dissolved
ammonia background to 15 mg/L will not affect social or economic development or the regional
economy in either a positive or a negative manner. As discussed in Sections (e) and (g) of the
petition, it is anticipated that the requested adjusted standard will help speed the response to
groundwater exceedances by reducing ASD evaluations necessitated by the limitations in
developing representative AGQS values. The cost ramification of the adjusted standards is
discussed in Section (e) of the petition. Based on this discussion, no social or economic
disbenefits are deemed to exist that should preclude the approval of the proposed groundwater
standards. Because the proposed standards are based on Illinois Potable Groundwater Standards
and/or General Use Standards, they are demonstrated to be protective of public health and the
environment. Thus, despite the degraded anthropogenic nature of the strip mine groundwater
quality, the petitioner is requesting the implementation of proposed standards for the requested
constituents that would convey a much higher resource quality groundwater.

D) The groundwater cannot presently, and will not in the future, serve as a source of
drinking water because:

i It is impossible to remove water in usable quantities;
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Abstract

To obtain information for the remediation design of chromium waste sites, the leaching behavior of chromium in chromium-con-
taminated soil (Cr-soil) derived from chromium ore processing residue (COPR) was investigated, Batch leaching experiments were
conducted using simulated raiwater as the leaching solution with pH adjusted to cover a range from 2.0 to 12.0. No Cr(V1I) was
detected in the leachate at low pH (< 2.5). This may be attribuied ro adsorption of Cr(VI) onio the soit surface and /or reduction of
Cr(V1) to Cr(111) by organic matter and/or by fexrous iron {two other major components of the soil); these processes are favored at
low pH. Significant amounts of Cr{(VI} were leached between pH 4.5 and 12, Results from leaching experiments indicate that
approximately 1% of total Cr (26 mg/g) is readily leachable. The major chromium form in Cr-soil was identified as chromite using
X-ray diffraction analysis (XRD). The forms of leachable clzromium cannot be identified. It can only be bypothesized that Cr{VI) is
. leached by a dissolution of the chromate salts and attenuated by adsorption /desorption, precipitation, and redox processes that
may occur in the soil-water system. Remova} of the organic matter from the Cr-soil increases the amount of Cr{VI) leached over the
entire pH range, suggesting that the organic matter can reduce Cr{VT) present in the solution. Ce(1X} leaching behavior was also
investigated as a function of pH. Cr(I1I) was found in solution at pH < 5. The amount of Cr{II) leached was controlied by the
solubility of Cr(I) precipitates, the extent of Cr(VI) reduction, and the magnitude of Cr(IIT} adsorption onto the soil sutface. No
Cr(lIT) was detected between pH 4.5 and 12 which can be attributed to the presence of insoluble precipitates such as C{OFD,(s)
and Cr, Fe; . ,(OH)(s) and the adsorption of Cr(II) spocics onto the soil particie surface.

I{'e)nvords: Chromium; Chromite ore; Processing residue; Leaching

1. Introduction

Soil contamination by heavy metals is ex-
tremely pernicious because these contaminants
are environmentally persistent. Unlike most or-
gapic contaminants, metals are generally refrac-
tory and cannot be degraded or readily detoxified

* Corresponding author,

biologically. Toxic metals pose a particularly dif-
ficult long-term pollution problem, Chromium is
one of the most commonly found metal contami-
nants in US soils (Bllis et al., 1984).

Chromium ore processing residue (COPR) has
been used as the construction or landfill material-
in several couniries, including England, Japan,
West Germany, and the United States (McKee,
1988). In the United States, major chromium pro-
ducing regions are Maryland, New Jersey, Ohio

0048-9697 /94 /307.00 © 1994 Blsevier Science BV, All rights reserved.
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Intuitively, CrO?~ can be readily leached from
the soil surface. Zachara et al, (1988) have re-
ported that chromate binding is reversible with
tespect to pH and is inhibited by the presence of
SO7~ and carbonates, which can compete for
adsorption sites.

The study of Cr(III} adsorption onto soil and
soil components receives little attention probably
due to the fact that it is not perceived as an
environmental hazard. However, since the bulk of
chromdum 1 the New Jersey chromium-con-
taminated soil (Cr-soil) is in the trivalent form, it
is important to know the adsorption behavior of
this species. In general, the adsorption characier-
istics of Cr{I1I} onto hydrous solids are similar to
those of divalent metals (James and Healy; 1972;
Guiffin et al, 1977). The adsorption characteris-
tics of cationic metals adsorption onto various
type of solids have been extensively studied
(Huang and Elliott, 1981; Huang and Blanken-
ship, 1984; Huang et al,, 1986; Elliott and Huang,
1986; Huang and Coracioglu, 1987; Huang and
Rhoads, 1989; Huang and Hao, 1989; Weng and
Huang, 1990; Huang et al,, 1990). Dzombak and
Morel (1990) have also reported that the charac-
teristics of Cr(TTD adsarption onto hydrous ferrie
oxide is the same. as that of divalent metal ions
such as Pb(Il), Cu(ID), Cd(1), Zn(D}, Ni(II), and
Ca(ID); the amount of metals adsorbed increases
with increasing solution pH. Recently, Charlet
and Manceau (1992) have shown that the sorption
of Cr(III) by hydrous Fe oxides involves adsorp-
tion, surface precipitation, and coprecipitation
phenomena. They also reported that the adsorp-
tion of a Cr(Ill) ion onto goethite or hydrous
ferric oxide occurs via the formation of strong
inner-sphere surface complexes.

Redox reactions are also important processes
that atfect the aqueous speciation of Cr in soils.
The oxidation of Cr(If1) to C(VI) by Mn-oxides
is thermodynamically possible in soils (Bartleit
and James, 1979; Amacher and Baker, 1982;
Fendorf and Zasoski, 1992). The Ci{III) oxidation
by 5-MnO,, however, can be inhibited at pH
values greater than 4 dus to e formation of
Ci{OH), precipitate on the surface of §-MnO,
(Fendorf et al,, 1992). Reduction of Cr{VI) to
Cr(If) with subscquent precipitation of the ad-

sorbed Cr(III) species may ocour in the presence
of reductive solids (Music et al., 1986). Huang and
Wu (1977), Huang and Bowers (1978) and Neufeld
et al. {1990) have demonstrated that the reduc-
ton of C(VI) to Cr(IIl) by activated carbon
occurs only under acidic conditions. It has been
reported that Cr{VI} can be rapidly reduced to
Cr(IlI) by both Fe(ll) and/or organic matter
under acidic conditions (Bartlett and Kimble,
1976; Amacher and Baker, 1982; Eary and Rai,
1991). Bartlett and James (1988) have suggested
that in most surface soils, organic compounds can
be expected to be the primary reductant in Cr{VI)
reduction. Bary and Rai (1989) have reported that

Cr(VY) can be reduced to Cr(Iil) by Fe(l}) ions

from dissolution of the Fe(fI) components of
hematite and biotite in acidic media. A two-step
reaction was proposed for chromate reduction in
the present of the hematite and biotite. First, the
Fe(Il) is released to solution by dissolution or
surface redox reactions, Second, the released
Fe(ll) is rapidly oxidized to Fe(I1l} by reaction
with Cr(VI) in the aquecus phase. The remaining
PelIll) aqueous species can spontaneously be re-
duced back to Fe(Il) by a coupled-cation electron
transfer reaction at the biotite-water interface,
but not at the hematite-water interface; the Fe(I)
produced from this reaction is then free fo react
again with the Cr(Vl), resulting in additional
chromate reduction.

In order io obtain information pertaining to
chromium migration behavior in the contami- -
nated areas, the soil containing chromium slag
waste (Cr-soil) was sampled from a waste site in
northeastern New Jersey, The Cr-s0il was charac-
terized for important physicochemical properties.
Scanning electron microscopy X-ray energy dis-
persion analysis (SEM.-EDAX) and X-ray
diffraction analysis (XRID3}) were used to identify
its chemical constituents and major soil phases. In
urder (o establish a total Cr exiraction procedure
for Cr-soil, various wet extraction methods were
performed and compared. The mobility of both
Cr(T) and Cr{(VI) as well as other metals were
determined in leaching experiments using simu-
lated rainwater with a pH value adjusted to the
range of 2.0-12.0.
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Cr-soil particles was determined by a zeta-meter
(Lazer Zee Meter, Model 500, Pen Kem Inc,
Bedford Hills, NY).

The soil pH was measured in water suspensions
and in 107* M CaCl, solutions at a 1:1 soil/sola-
tion volume ratio with a pH meter (Model 3500
digital pH meter, Beckman, Irvine, CA). The
procedures followed those of ASTM method D
497289 (ASTM, 1990b), a standard test method
for soil pH.

The soil organic watter comtent was  de-
termined by combustion (Nelson and Sommers,
1982). Cr-soil samples were heated at 400°C in a
furnacc for 4 b (Modcl 1300, Thermolyne Co,,
Dubugue, IA). The organic matter content was
then calculated from the mass lost on combus-
tion.

The major element analyses in the Cr-soil sam-
ple was performed by SEM-EDAX (Phillips 501
scanmning eleciron microscope and Phillips EDAX
9100). Three different particle size categories were
used for the purpose of comparison. These size
categories were classified according to the Ameri-
can Society for Testing Materials (ASTM) stan-
dard sieve. Identification of major fineral phases
in the soil was performied by XRD analysis. Total
metal concentration in the soils were determi-
nated by wet extraction analysis. In order to com-
pare the Cr(VD extraction efficiency, three wet
extraction methods were used, For method I, soil
samples were predigested in a 250-ml Teflon
beaker with conc. HNO, followed by the addition
of a 25-ml solution of conc. H,80,, HCIO,, and
HF at volume ratio of 1:2:5 for 6 h at 60-80°C
(Reisenauer, 1982). For method II, soil samples
were combusted at 400°C for 4 h, then a 1:l
volume ratio of concentrated HC!/HF was added
to the samples in a 250-ml Teflon beaker. The
samples were then digested for another 6 h at
60-80°C (Perkin-Elmer, 1982). In method III, the
soil samples were combusted in a furnace (400°C)
for 4 h, then a 1.3 volumc ratic of conc.
HNO, /HCl was added to the samples in a 250-ml
Teflon beaker and digested for 6 h at 60-80°C
(Dslfino and Enderson, 1978).

2.3. Analytical methods

Most metals in the aqueous leachates were

determined with an atomic absorption spec-
trophotometer (AA) (Perkin-Elmer, Model Zee-
man 5000, Norwalk, CT) following procedures
described in standard methods (APHA, 1985).
Fe(ll), Fe(Ill), CH(VI), and Cr(III) were analyzed
by the colorimetric method. Two methods were -
used to determine total Fe and Cr in the extrac-
tion sotution: atomic absorption spectrophotome-
try and colorimetry. Fe(II) was analyzed by the
1,10-phenanthroline method at a wavelength of
510 nm (APHA, 1985). Total Fe was analyzed by
the ferrover method using Hach ferrover iron
reagent (510 nm, APHA, 1985). Fe(II) was de-
termined from the difference between the total
Fe and Fe(Il). Cr(VID) was analyzed by the red-
dish-purple 1,5-diphenylcarbhydrazide chromate
complex in an acidic medivm at 540 nm (ASTM,
1990a). Total Cr was determined by oxidizing the
Cr(II1) to Cr(VD) with potassium permanganate
then determining the total Cr as Cr(VID) (Huang
and Bowers, 1978). Cr(IIl) was determined from
the difference between the total Cr and Cr(VI).

2.4. Simulated rainwater (acid rain)

Synthetic rainwater was prepared to simulate
rain of the Mid-Atlantic coastal region following
the standard reference methods of the National
Bureau of Standards (Koch, 1986). The average
values for rainwater from Lewes, DE and
Brookhaven, NY were used (Table 1), Many of
the average values were greater than the NBS
certified SRM 2694 simulated rainwater, because
rainwater in the coastal Mid-Atlantic area con-
tains excessive sea salt (i.e. Na*, Mg?*t, Ca®*, and
C17). The high acidity of the Mid-Atlantic rain-
water may be attributed to active regional indus-
trial activities. However, the average pH value of
4.34 is close to the NBS reference rainwater value
of 4.30.

2.5. Leaching experiment

A batch reactor was used to study the equilib-
rium leaching properties of Cr-soil. The soil sam-
ples were air dried, ground with a ball mill (Nor-
ton, Chemical Process Products Division, Akroun,
OH) and sieved to less than 180 um (ASTM No.
80). This particle size category allows us to obtain
uniform physical-chemical properties of soil parti-
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sis also showed that the chemical composition
does not vary with patticle size. Cr appears to be
distributed uniformly in all particle size fractions.
Moreaver, results from XRD analysis indicate
that chromite, FeO-Cr,0,, is the major Cr form
(Fig. 2). This chromite apparently can be con-
sidered as a residual chromite waste derived from
chromite ore processing or a discarded low grade
chromite ore. The high grade ore used in the
chromate production usually contains at least 42%
Cr,0, (Stowe, 1987). Contrary to what was sug-
gested by some researchers, calcium chromate
salts were not observed from XRD analysis. It has
been reported that during the early stage of a
COPR disposal, the following chromate salts such
as calcium chromate (CaCrO,, 3CaOCrQ,), cal-
cium chromate chromite complex (CaCrO, -
Cr,0,), calcium aluminochromate (3CaO -
A1,O,CaCrO,), tribasic calcium chromate
{Ca(Cr0,),), and basic ferric chromate
(Fe(OH)CrO,) may be present (Public Health
Service, 1953; Breeze, 1972; Gemmell, 1973;
Gancy and Wamer, 1976). However, these au-
thors provided no XRD data in their reports.
These salts were produced during the chromite
ure  Loasting  processes  at  temperatures  of
1800-2200°F in which lime and /or soda ash were
added (Public Health Service, 1953). Through
deccades of weathering, it is expected that these

chromium salts may have undergone some chemi-
cal changes.

Generally, the amounts of metals extracted by
methods T and TT are greater than those of method
IIT (Table 3). The amount of total Cr in soil

“extracted by method I or IT is about four times as
high as that by method III. Apparently, the use of
hydrofluoric acid (HF) significantly increases
metal extraction from Cr-soil, especially for total
Cr, Fe, Mg, and Al Clearly, the acid digestion
method III, using only HNO, and HCI, that com-
monly used for metal extraction, does not access
all Cr from Cr-soil. This is expected since the
chromite ore is known to be acid resistant. The
Cr form in the Cr-soil is predominantly chromite
according to the result of XRD analysis. Compar-
ing method I and method I, method I tends to
extract more Cr from the Cr-soil. We therefore
suggest that extraction method I, using HNO;,
H,80,, HCIO,, and HY, be used to estimate the
total Cr in Cr-soil. Results also showed that the
total Cr and Fe-obtained from AA analyses are
the same as those obtained from the colorimerric
methods. In general, the Cr-soil contains about
2.5% Cr, 5.4% Cs, and 22% Fe by weight. Other
major elements include Mg and Al The chemical
composition of these three Cr-soil samples is gen-
erally indistingnishable. For examptle, the Ca con-
tents of these three Cr-soil samples arc 46 g/kg
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Fig. 2. XRD patterns for Cr-soil sample. The patterns were analyzed based on the Search Manual published by JCPDS (1980).
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Cr concentrations as high as 1-2.6% on a weight
basis. They also reported that Al, Ca, Fe, and Mg
were the major components in addition to Cr.

The major physical-chemical properties of the
Cr-soil have also been characterized (Table 4).
The Cr-soil has an organic matter content of
about 9%. It has been reported that high organic
content may facilitate the reduction of Cr{VD to
Cr(III) under acidic conditions (Bartlett and Kim-
ble, 1976). The specific sutface area of the Cr-soil
ranges from 20 to 30 m®/g (Table 4). The high
soil pH value indicates that the Cr-soil is a highly
alkaline material and has a strong acid buffering
capacity.

Fig. 3 shows the electrophoretic mobility of
Cr-soil as a function of pH at various ionic
strengths exemplified by sampie L The higher the
jomic strength is, the lower the zeta potential,
This is caused by electrical double layer compres-
sion. The pH al which zero zeta potential occurs
is defined as the pH,,.. A pH, of 68 was
obtained for all three Cr-soil samples. The posi-
tively charged nature of the soil is indicative of a
multicomponent solid mixture (Elliott and Sparks,
1981). In this study, an iron content of about 22%
by weight (Table 3) was obscrved for the Cr-soil
samples. Iron, presumably in the oxide form, can
exhibit a marked effect on pH,,, since the Fe-
oxides generally have pH . values in the neutral
pH range. For example, pH, . values for y-Fe, O,
Fe;O,, amorphous Fe(OH),, and vFeOOH are
6.7, 6.5, 85-88, and 5.9-6.7, respectively (Park,
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Fig. 3. Electromobility measurement of Cr-soil as a function
of pH at various jonic strengths (clectrolyte, NaClO, ). Experi-
mental conditions: soil /water concentration: 0.5 g/I; 25°C.

1963; Stumm and Morgan, 1981}, It is speculated
that the neutral ptl,,, value of Cr-soil particles is
attributable to the high iron content of the Cr-soil.

3.2. Leaching experiments

Results from leaching experiments show that
pH plays a significant role in the leaching of
metals from the Cr-soil (Figs. 4, 6a). At pH <
2.5, the amount of Cr{VD leached is below the
detection limit (0.01 mg /1) (Fig. 6a). Between pH
~2.5 and 4.5, the amount of Cr{(VI) leached
sharply increases, reaching a maximwm value at
pH 4.5. The amount of Cr(VI} leached remains
constant between pH 4.5 and 12, The absence of
leached Cr(VI) at pH < 2.5 is in excellent agree-
ment with results reported by others. Zachara et
al. (1989) have found that chromate adsorption
occurs on acidic soil enriched in kaolinite and
crystalline Fe oxides. Little Cr{V1) is found at pH
< 2.5, which may be attributed to the adsorption
of Cx(VI) onio the soil and reduction of Cr(VD to
Cr(I11) by Fe(II) and /or the organic matter. The
Cr(1il) couid then be coprecipitated with non-
crystafline Fe oxyhydroxide (Rai et al., 1989).
Under acidic conditions, the soil surface is char-
acterized by a positive charge (i.e. a pH,, of 6.8
for Cr-soil). Electrostatic interactions favor an-
ionic chromate species adsorption when solution
pH is less than pH; electiustativ chromate ad-
sorption onto Cr-soil is not favorable at a high
solution pH.
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Fig. 4. C(VD) leached as a function of pH. The Cr-soil
samples were heated in the furnace for 4 h to remove the
organic matter content. Experimental conditions: 24-h reac-
tion time; soil /water ratio: 5§ g/1; 25°C. .
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leachate for both the trcated and unircated sam-
ples indicates that all of the Fe(Il) in the soil did
not become oxidized to Fe(IIT) during the heating
process. As shown in Fig. 5, the ratio of
Fe(ll) /Fe(IiI) feached from both treated and un-
treated samples follows an identical relationship.
Therefore, we conclude that organic matter plays
an important role in Cr(VID) leaching but not
Cr(1II) leaching behavior.

The leaching behavior of Cr(III) from the Cr-
soil is similar to that of Al, Fe, and Mn (Fig.
6b~f). Genperally, the amount of metal leached
increases sharply with decreasing pH. At pH <
4.5, the amount of Cr(III) leached increases
sharply. No soluble Cr(Iil) was detected at pH >
45 except 100 < pH < 12.0 when a small
amount of Cr{Ifl) was observed. This can be
attributed to the presence of chromium hydrox-
ide, Cr(OH), and/or other precipitates such as

Cr,Fe, {OH), in the Crsoil (Cranstone and
Murray, 1978; Sass and Rai, 1987, Eary and Rai,
1988, 1989, 1991). The results of Cr(VD) amd
Cr(III) leaching experiments agree well with those
of Bartlett and Kimble (1976} and Hsieh et al.
(1988). Imai and Gloyna (1990} have reported
that the removal of CH{VD and Cr(1I1) by acti-
vated sludge strictly depends on solution pH. They
found that as pH increases from 4 1o 9, the
removal of Cr{III) increases, but the reverse is
found for Cr(VI). They concluded that adsorption
is the main mechanism responsible for both the
C(1I1) and Cr(VI) removal.

The leaching of Ca(ll) and Mg(I) from Cr-soil
samples as a function of pH was also studied (Fig.
6g,h). The release of these two metals, leached in
appreciable amounts befow pH 9.0, indicates that
the Cr-soil is a highly alkaline soil. it is interest-
ing to note that the amount of Ca(ll) leached
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Appendix G
Proposed Adjusted Standard Modifications
to the Rule of General Applicability

The proposed site specific modifications to the regulation of general applicability is summarized

below.

Section 811.319 Groundwater Monitoring Programs

a)

Detection Monitoring Program

Any use of the term maximum allowable predicted concentration in this Section is
a reference to Section 811.318(c). The operator shall implement a detection
monitoring program in accordance with the following requirements:

1) Monitoring Schedule and Frequency

A) The monitoring period shall begin as soon as waste is placed into
the unit of a new landfill or within one year of the effective date of
this Part for an existing landfill. Monitoring shall continue for a
minimum period of fifteen years after closure, or in the case of
MSWLF units, a minimum period of 30 years after closure, except
as otherwise provided by subsection (a)(1)(C) of this Section. The
operator shall sample all monitoring points for all potential sources
of contamination on a quarterly basis except as specified in
subsection (a)(3), for a period of five years from the date of
issuance of the initial permit for significant modification under 35
II. Adm. Code 814.104 or a permit for a new unit pursuant to 35
[ll. Adm. Code 813.104. After the initial five-year period, the
sampling frequency for each monitoring point shall be reduced to a
semi-annual basis, provided the operator has submitted the
certification described in 35 Ill. Adm. Code 813.304(b).
Alternatively, after the initial five-year period, the Agency shall
allow sampling on a semi-annual basis where the operator
demonstrates that monitoring effectiveness has not been

- compromised, that sufficient quarterly data has been collected to
characterize groundwater, and that leachate from the monitored
unit does not constitute a threat to groundwater. For the purposes
of this Section, the source shall be considered a threat to
groundwater if the results of the monitoring indicate either that the
concentrations of any of the constituents monitored within the zone
of attenuation is above the maximum allowable predicted
concentration for that constituent or, for existing landfills, subject
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Oil and Grease (hexane soluble)
n-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetrahydrofuran

Toluene

Total Phenolics
1,2,3-Trichlorobenzene
1,2,4-Trichlorbenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate

Vinyl chloride

Xylenes

B) At least once every two years, the operator shall monitor each well
in accordance with subsection (a)(3)(A).

O) The operator of a MSWLF unit shall monitor each well in
accordance with subsection (a)(3)(A) on a semi-annual basis.

BOARD NOTE: Subsection (a)(3)(C) is derived from 40 CFR
258.54(b) (1992).

4) Confirmation of Monitored Increase

A) The confirmation procedures of this subsection shall be used only
if the concentrations of the constituents monitored can be
measured at or above the practical quantitation limit (PQL). The
PQL is defined as the lowest concentration that can be reliably
measured within specified limits of precision and accuracy, under
routine laboratory operating conditions. The operator shall
institute the confirmation procedures of subsection (a)(4)(B) after
notifying the Agency in writing, within ten days, of observed
increases:

i) The concentration of any inorganic constituent monitored
in accordance with subsections (a)(1) and (a)(2) shows a
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Agency, the notification must be filed for review as a
significant permit modification pursuant to 35 1ll. Adm.
Code 813.Subpart B.

iv) If an alternative source demonstration described in
subsections (a)(4)(B)(ii) and (iii) of this Section cannot be
made, assessment monitoring is required in accordance
with subsection (b) of this Section.

V) If an alternative source demonstration, submitted to the

~ Agency as an application, is denied pursuant to 35 Ill.
Adm. Code 813.105, the operator must commence
sampling for the constituents listed in subsection (b)(5) of
this Section, and submit an assessment monitoring plan as a
significant permit modification, both within 30 days after
the dated notification of Agency denial. The operator must
sample the well or wells that exhibited the confirmed
increase.

b) Assessment Monitoring

The operator shall begin an assessment monitoring program in order to confirm
that the solid waste disposal facility is the source of the contamination and to
provide information needed to carry out a groundwater impact assessment in
accordance with subsection (c). The assessment monitoring program shall be
conducted in accordance with the following requirements:

1) The assessment monitoring shall be conducted in accordance with this
subsection to collect information to assess the nature and extent of
groundwater contamination. The owner or operator of a MSWLF unit shall
comply with the additional requirements prescribed in subsection (b)(5). The
assessment monitoring shall consist of monitoring of additional constituents
that might indicate the source and extent of contamination. In addition,
assessment monitoring may include any other investigative techniques that
will assist in determining the source, nature and extent of the contamination,
which may consist of, but need not be limited to:

A) More frequent sampling of the wells in which the observation
occurred;

B) More frequent sampling of any surrounding wells; and

O The placement of additional monitoring wells to determine the

source and extent of the contamination.

2) Except as provided for in subsections (a)(4)(B)(iii) and (v) of this Section,
the operator of the facility for which assessment monitoring is required
shall file the plans for an assessment monitoring program with the
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Notwithstanding subsection (b)(2), in no case shall the Board specify
adjusted groundwater quality standards for a MSWLF unit greater than the
following levels:

Chemical Concentration (mg/l
Arsenic 0.05
Barium 1.0
Benzene 0.005
Cadmium 0.01
Carbon tetrachloride 0.005
Chromium (hexavalent) 0.05
2,4-Dichlorophenoxy acetic acid 0.1
1,4-Dichlorobenzene 0.075
1,2-Dichloroethane 0.005
1,1-Dichloroethylene 0.007
Endrin 0.0002
Fluoride 4
Lindane 0.004
Lead 0.05
Mercury 0.002
Methoxychlor 0.1
Nitrate 10
Selenium 0.01
Silver 0.05
Toxaphene 0.005
I,LI-Trichloromethane 0.2
Trichloroethylene 0.005
2.4,5-Trichlorophenoxy acetic acid 0.01
Vinyl Chloride 0.002

For groundwater which contains naturally occurring constituents which do
not meet the standards of 35 I1l. Adm. Code 620.410, 620.420, 620.430 or
620.440, the Board will specify adjusted groundwater quality standards,
upon a demonstration by the operator that:

A) The groundwater does not presently serve as a source of drinking

water;

B) The change in standards will not interfere with, or become
injurious to, any present or potential beneficial uses for such
waters; .

0] The change in standards is necessary for economic or social

development, by providing information including, but not limited
to, the impacts of the standards on the regional economy, social
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in Sections 811.315(e)(1)(G) and 811.319(a)(2) and (a)(3) shall be
established based on consecutive quarterly sampling of wells for a
minimum of one year, monitored in accordance with the requirements of
subsections (d)(2), (d)(3) and (d)(4). Non-consecutive data may be
considered by the Agency, if only one data point from a quarterly event is
missing, and it can be demonstrated that the remaining data set is
representative of consecutive data in terms of any seasonal or temporal
variation. Statistical tests and procedures shall be employed, in
accordance with subsection (e), depending on the number, type and
frequency of samples collected from the wells, to establish the background
concentrations.

Adjustments to the background concentrations shall be made if changes in
the concentrations of constituents observed in background wells over time
are determined, in accordance with subsection (¢), to be statistically
significant, and due to natural temporal or spatial variability or due to an
off-site source not associated with the landfill or the landfill activities.
Such adjustments may be conducted no more frequently than once every
two years during the operation of a facility and modified subject to
approval by the Agency. Non-consecutive data may be used for an
adjustment upon Agency approval. Adjustments to the background
concentration shall not be initiated prior to November 27, 2009 unless
required by the Agency.

Background concentrations determined in accordance with this subsection
shall be used for the purposes of establishing groundwater quality
standards, in accordance with subsection (a). The operator shall prepare a
list of the background concentrations established in accordance with this
subsection. The operator shall maintain such a list at the facility, shall
submit a copy of the list to the Agency for establishing standards in
accordance with subsection (a), and shall provide updates to the list within
ten days of any change to the list.

A network of monitoring wells shall be established upgradient from the
unit, with respect to groundwater flow, in accordance with the following
standards, in order to determine the background concentrations of
constituents in the groundwater:

A) The wells shall be located at such a distance that discharges of
contaminants from the unit will not be detectable;

B) The wells shall be sampled at the same frequency as other
monitoring points to provide continuous background concentration
data, throughout the monitoring period; and

£ P n PR TNV B | CE ALY s 1N B Firsasred W d Fleciam st moraiivar PR I B B P N
Adi St Fonal Burd Resprnges:Pogrd Besponse Adiusied S1d Propused revized 1724 15 wording doc
























906

Section 811.326 Implementation of the corrective action program at MSWLF Units

a) Based on the schedule established pursuant to Section 811.325(d) for initiation
and completion of corrective action, the owner or operator must fulfill the
following requirements:

1) [t must establish and implement a corrective action groundwater
monitoring program that fulfills the following requirements:

A) At a minimum, the program must meet the requirements of an
assessment monitoring program pursuant to Section 811.319(b);
B) The program must indicate the effectiveness of the remedy; and
0] The program must demonstrate compliance with groundwater
protection standards pursuant to subsection (e) of this Section.
2) It must implement the remedy selected pursuant to Section 811.325.
3) It must take any interim measures necessary to ensure the adequate

protection of human health and the environment. The interim measures
should, to the greatest extent practicable, be consistent with the objectives
of and contribute to the performance of any remedy that may be required
pursuant to Section 811.325. The owner or operator must consider the
following factors in determining whether interim measures are necessary:

A)

B)

C

D)

E)

F)

The time required to develop and implement a final remedy;

Any actual or potential exposure of nearby populations or
environmental receptors to hazardous constituents;

Any actual or potential contamination of drinking water supplies or
sensitive ecosystems;

Any further degradation of the groundwater that may occur if
remedial action is not initiated expeditiously;

The weather conditions that may cause hazardous constituents to
migrate or be released;

Any risks of fire or explosion, or potential for exposure to
hazardous constituents as a result of an accident or failure of a
container or handling system; and
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Appendix G
Proposed Adjusted Standard Modifications
to the Rule of General Applicability

The proposed site specific modifications to the regulation of general applicability is summarized
below.

Section 811.319 Groundwater Monitoring Programs
a) Detection Monitoring Program

Any use of the term maximum allowable predicted concentration in this Section is
a reference to Section 811.318(c). The operator shall implement a detection
monitoring program in accordance with the following requirements:

1) Monitoring Schedule and Frequency

A) The monitoring period shall begin as soon as waste is placed into
the unit of a new landfill or within one year of the effective date of
this Part for an existing landfill. Monitoring shall continue for a
minimum period of fifteen years after closure, or in the case of
MSWLF units, a minimum period of 30 years after closure, except
as otherwise provided by subsection (a)(1)(C) of this Section. The
operator shall sample all monitoring points for all potential sources
of contamination on a quarterly basis except as specified in
subsection (a)(3), for a period of five years from the date of
issuance of the initial permit for significant modification under 35
11I. Adm. Code 814.104 or a permit for a new unit pursuant to 35
I1I. Adm. Code 813.104. After the initial five-year period, the
sampling frequency for each monitoring point shall be reduced to a
semi-annual basis, provided the operator has submitted the
certification described in 35 Ill. Adm. Code 813.304(b).
Alternatively, after the initial five-year period, the Agency shall
allow sampling on a semi-annual basis where the operator
demonstrates that monitoring effectiveness has not been
compromised, that sufficient quarterly data has been collected to
characterize groundwater, and that leachate from the monitored
unit does not constitute a threat to groundwater. For the purposes
of this Section, the source shall be considered a threat to
groundwater if the results of the monitoring indicate either that the
concentrations of any of the constituents monitored within the zone
of attenuation is above the maximum allowable predicted
concentration for that constituent or, for existing landfills, subject
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An owner or operator of a MSWLF unit shall petition the Board
for an adjusted standard in accordance with Section 811.303, if the
owner or operator seeks a reduction of the post closure care
monitoring period for all of the following requirements:

i) Inspection and maintenance (Section 811.111);

i) Leachate collection (Section 811.309);

iii) Gas monitoring (Section 811.310); and

iv) Groundwater monitoring (Section 811.319).

BOARD NOTE: Changes to subsections (a)(1)(A) and (a)(1)(C), and subsections
(a)(1)(D) and (a)(1)(E) are derived from 40 CFR 258.61 (1992).

2)

Folwnrk - newet SCL Ads Sed Finad B

Criteria for Choosing Constituents to be Monitored.

A)

i f o vriesis et rireed Bowpreiver dedfiretierd S fie,
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The operator shall monitor each well for constituents that will
provide a means for detecting groundwater contamination as well
as parameters capable of characterizing the acid mine drainage
impacts. Detection monitoring constituents utilized for statistical
analysis shall be chosen for monitoring if they meet the following
requirements.

i) The constituent appears in, or is expected to be in, the
leachate at concentrations which are greater than the
groundwater; and

ii) Ammonia- Nitrogen (dissolved)"
Arsenic (dissolved)
Barium (total)
Bicarbonate Alkalinity (dissolved)
Boron (dissolved)
Chloride (dissolved)™
Chromium (dissolved”
Cyanide (total)
Lead (dissolved)
Magnesium (dissolved)*
Mercury (dissolved)
Nitrate (dissolved)
Potassium (total)
Sodium (total)
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monitoring in place of the constituents it represents. The use of

such indicator constituents must be included in an Agency

approved permit.

Organic Chemicals Monitoring

The operator shall monitor each existing well that is being used as a part

of the monitoring well network at the facility within one year of the
effective date of this Part, and monitor each new well within the three

months of its establishment. The monitoring required by this subsection

(a)(3) shall be for a broad range of organic chemical contaminants in

accordance with the procedures described below:

N
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Acetone

Acrylonitrile

Benzene

Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform; Tribromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene

Carbon disulfide

Carbon tetrachloride
Chlorobenzene

Chloroethane

Chloroform; Trichloromethane
o-Chlorotoluene
p-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
trans-1.,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene

The analysis shall be at least as comprehensive and sensitive as the
tests for the 51 organic chemicals in drinking water described at 40
CFR 141.40 (1988) and 40 CFR 258.Appendix I (2006),
incorporated by reference at 35 Ill. Adm. Code 810.104 and:
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The operator of a MSWLF unit shall monitor each well in
accordance with subsection (a)(3)(A) on a semi-annual basis.

BOARD NOTE: Subsection (a)(3)(C) is derived from 40 CFR
258.54(b) (1992).

Confirmation of Monitored Increase

A)

B)

14

i

The confirmation procedures of this subsection shall be used only
if the concentrations of the constituents monitored can be
measured at or above the practical quantitation limit (PQL). The
PQL is defined as the lowest concentration that can be reliably
measured within specified limits of precision and accuracy, under
routine laboratory operating conditions. The operator shall
institute the confirmation procedures of subsection (a)(4)(B) after
notifying the Agency in writing, within ten days, of observed
increases:

i) The concentration of any inorganic constituent monitored
in accordance with subsections (a)(1) and (a)(2) shows a
progressive increase over eight consecutive monitoring
events;

i) The concentration of any non-exempted 35 IAC
811.319(a)(2)(A)(ii) constituent or any 35 IAC
811.319(a)(3) organic constituent exceeds the greater of the
maximum allowable predicted concentration or the
groundwater protection standard developed pursuant to
Section 811.320(a)(3)(C) at an established monitoring point
within the zone of attenuation;

iii)  The concentration of any constituent monitored in
accordance with subsection (a)(3) exceeds the preceding
measured concentration at any established monitoring
point; and

iv) The concentration of any constituent monitored at or
beyond the zone of attenuation exceeds the applicable
groundwater quality standards or Board adjusted
groundwater standard of Section 811.320(a)(1).

The confirmation procedures shall include the following:
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accordance with subsection (¢). The assessment monitoring program shall be
conducted in accordance with the following requirements:

1) The assessment monitoring shall be conducted in accordance with this
subsection to collect information to assess the nature and extent of
groundwater contamination. The owner or operator of a MSWLF unit shall
comply with the additional requirements prescribed in subsection (b)(5). The
assessment monitoring shall consist of monitoring of additional constituents
that might indicate the source and extent of contamination. In addition,
assessment monitoring may include any other investigative techniques that
will assist in determining the source, nature and extent of the contamination,
which may consist of, but need not be limited to:

A) More frequent sampling of the wells in which the observation
occurred;

-B) More frequent sampling of any surrounding wells; and

2)

3)

4)

Fravnrk - s\ SOL ] Std P

0 The placement of additional monitoring wells to determine the
source and extent of the contamination.

Except as provided for in subsections (a)(4)(B)(iii) and (v) of this Section,
the operator of the facility for which assessment monitoring is required
shall file the plans for an assessment monitoring program with the
Agency. If the facility is permitted by the Agency, then the plans shall be
filed for review as a significant permit modification pursuant to 35 Ill.
Adm. Code 813.Subpart B within 180 days after the original sampling
event. The assessment monitoring program shall be implemented within
180 days after the original sampling event in accordance with subsection
(a)(4) or, in the case of permitted facilities, within 45 days after Agency
approval.

If the analysis of the assessment monitoring data shows that the
concentration of one or more constituents, monitored at or beyond the
zone of attenuation is above the applicable groundwater quality
standards or adjusted groundwater quality standard and is attributable to
the solid waste disposal facility, then the operator must determine the

nature and extent of the groundwater contamination and must

implement the remedial action in accordance with Section 811.319(d).

If the analysis of the assessment monitoring data shows that the
concentration of one or more constituents is attributable to the solid waste
disposal facility and exceeds the maximum allowable predicted
concentration and the Groundwater Protection Standard developed
pursuant to 35 IAC 811.320 (2)(3)(c) within the zone of attenuation, then
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Constituents designated in 35 TAC 811.319(b)(5)(A)(i) by either a
“*7 or “*” shall undergo the temporal trend analyses in accordance
with the requirements of 35 IAC 811.319(b)(6).

Constituents designated in 35 IAC 811.319(b)(5)(A)(1) by “#”
have Board adjusted groundwater quality standards. The
applicable groundwater quality standard for dissolved ammonia
(15 mg/L), dissolved and total chloride (200 mg/L) and dissolved
and total chromium (100 ug/L) are the effective applicable
groundwater quality standard at or beyond the landfill’s zone of
attenuation.

BOARD NOTE: Subsection (b)(5)(A) is derived from 40 CFR 258.55(b)

(1992).

B)

0

Within 14 days after obtaining the results of sampling required
under subsection (b)(5)(A), the owner or operator shall:

i) Place a notice in the operating record identifying the
constituents that have been detected; and

i) Notify the Agency that such a notice has been placed in the
operating record.

BOARD NOTE: Subsection (b)(5)(B) is derived from 40 CFR
258.55(d)(1) (1992).

The owner or operator shall establish background concentrations
for any constituents detected pursuant to subsection (b)(5)(A) in
accordance with Section 811.320(e). The owner or operator shall
also develop groundwater protection standards in accordance with
the requirements of Section 811.320(a)(3)(C).

BOARD NOTE: Subsection (b)(5)(C) is derived from 40 CFR
258.55(d)(3) (1992).

D)

Within 90 days after the initial monitoring in accordance with
subsection (b)(3)(A) of this Section, the owner or operator must
monitor for the detected constituents listed in appendix 11 to 40

£
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Within 14 days after finding an exceedance above the applicable
groundwater quality standards in accordance with subsection
(b)(3), the owner or operator shall:

i) Place a notice in the operating record that identifies the
constituents monitored under subsection (b)(1)(D) that have
exceeded the groundwater quality standard;

ii) Notify the Agency and the appropriate officials of the local
municipality or county within whose boundaries the site is
located that such a notice has been placed in the operating
record; and

iii)  Notify all persons who own land or reside on land that
directly overlies any part of the plume of contamination if
contaminants have migrated off-site.

BOARD NOTE: Subsection (b)(5)(F) is derived from 40 CFR
258.55(g)(1)(i) through (iii) (1992).

If the concentrations of all constituents in appendix 11 to 40 CFR
258, incorporated by reference in 35 . Adm. Code 810.104,
and 35 IL Adm. Code 620.410, as modified in this adjusted
standard are shown to be at or below background values, using
the statistical procedures in Section 811.320(e), for two
consecutive sampling events, the owner or operator must notify
the Agency of this finding and may stop monitoring the
constituents.

BOARD NOTE: Subsection (b)(5)(G) is derived from 40 CFR 258.55(¢)
(1992).

The concentration of any inorganic constituent monitored in
accordance with subsections (b)(5)(A)(iv) shows a progressive

- increase over eight consecutive monitoring events. If such an
increasing concentration trend is identified, the operator must
complete the following confirmation procedures:

D

The operator shall verify any observed increase by taking
additional samples within 90 days after the initial sampling event
and ensure that the increasing concentration trend exists. ‘The
operator shall notify the Agency of any confirmed increase before
the end of the next business day following the receipt of
confirmation monitoring results.
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d) Remedial Action. The owner or operator of a MSWLF unit shall conduct
corrective action in accordance with Sections 811.324, 811.325, and 811.326. The
owner or operator of a landfill facility, other than a MSWLF unit, shall conduct
remedial action in accordance with this subsection.

1))

2)

3)

4)
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The operator shall submit plans for the remedial action to the Agency.
Such plans and all supporting information including data collected during
the assessment monitoring shall be submitted within 90 days after
determination of either of the following:

A) The groundwater impact assessment, performed in accordance with
subsection (c), indicates that remedial action is needed; or

B) Any confirmed increase above the applicable groundwater
quality standards of Section 811.320 or the adjusted
groundwater quality standards is determined to be attributable
to the solid waste disposal facility in accordance with Section
811.319(b).

If the facility has been issued a permit by the Agency, then the operator
shall submit this information as an application for significant modification
to the permit;

The operator shall implement the plan for remedial action program within
90 days after the following:

A) Completion of the groundwater impact assessment that requires
remedial action;

B) Establishing that a violation of an applicable groundwater
quality standard of Section 811.320 or an adjusted
groundwater quality standard is attributable to the solid waste
disposal facility in accordance with Section 811.319(b)(3) of
this section:

C) Agency approval of the remedial action plan, where the facility has
been permitted by the Agency.

The remedial action program shall consist of one or a combination of one
of more of the following solutions:

A) Retrofit additional groundwater protective measures within the
unit;
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attenuation within 100 years after closure of the last unit accepting waste
within such a facility shall constitute a violation.

3) For the purposes of this Part:

A)

B)

9
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“Background concentration” means that concentration of a
constituent that is established as the background in accordance
with subsection (d); and

“Board established standard” is the concentration of a constituent
adopted by the Board as a groundwater quality standard adopted by
the Board pursuant to Section 14.4 of the Act or Section 8 of the
1llinois Groundwater Protection Act.

) Pursuant to 35 [1l. Adm. Code 811.320(a)(1)(B), the
operator must meet the following Board established
groundwater quality standards at and beyond the zone of

attenuation:
Ammonia (dissolved) 15 mg/L
Chloride (dissolved and total) 200 mg/L

Chromium (dissolved and total) 100 ug/L

“Groundwater protection standard (GPS)” is the numerical
concentration standard that if exceeded at a monitoring well
located inside of the landfill’s zone of attenuation, due to a release
from the landfill, shall require that the operator initiate an
assessment of corrective measures as required by 35 IAC 811.324.
Pursuant to the requirements of 40 CFR 258.55(h), the
groundwater protection standards may be (1) For constituents for
which a maximum contaminant level (MCL) has been promulgated
under section 1412 of the Safe Drinking Water Act (codified)
under 40 CFR part 141, the MCL for that constituent; (2) For
constituents for which MCLs have not been promulgated, the
Maximum Allowable Predicted Concentration (MAPC) for the
constituent established in accordance with 35 IAC 811.318(¢); or
(3) For constituents for which the MAPC is higher than the MCL
or health based levels identified under §258.55(i)(1), the MAPC
shall be the effective GPS. (4) The Director of an approved State
may establish an alternative groundwater protection standard for
constituents for which MCLs have not been established. (5) The
State groundwater standards promulgated under 35 IAC 620.410 or
general use water standards promulgated under 35 IAC 302.212
may be utilized as health based standards in instances where the
state standard is more stringent than the federal MCLs, or in
instances where no MCL has been promulgated.
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Lindane 0.004
Lead 0.05
Mercury 0.002
Methoxychlor 0.1
Nitrate 10
Selenium 0.01
Silver 0.05
Toxaphene 0.005
LLI-Trichloromethane 0.2
Trichloroethylene 0.005
2,4,5-Trichlorophenoxy acetic acid 0.01
Vinyl Chloride 0.002
4) For groundwater which contains naturally occurring constituents which do

not meet the standards of 35 11l. Adm. Code 620.410, 620.420, 620.430 or
620.440, the Board will specify adjusted groundwater quality standards,
upon a demonstration by the operator that:

A) The groundwater does not presently serve as a source of drinking

water;

B) The change in standards will not interfere with, or become
injurious to, any present or potential beneficial uses for such
waters;

O) The change in standards is necessary for economic or social

development, by providing information including, but not limited
to, the impacts of the standards on the regional economy, social
disbenefits such as loss of jobs or closing of landfills, and
economic analysis contrasting the health and environmental
benefits with costs likely to be incurred in meeting the standards;
and

D) The groundwater cannot presently, and will not in the future, serve
as a source of drinking water because:

i) It is impossible to remove water in usable quantities;

ii) The groundwater is situated at a depth or location such that
recovery of water for drinking purposes is not
technologically feasible or economically reasonable;

iii) ~ The groundwater is so contaminated that it would be
economically or technologically impractical to render that
water fit for human consumption;







3)

4)

5)
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two years during the operation of a facility and modified subject to
approval by the Agency. Non-consecutive data may be used for an
adjustment upon Agency approval. Adjustments to the background
concentration shall not be initiated prior to November 27, 2009 unless
required by the Agency.

Background concentrations determined in accordance with this subsection
shall be used for the purposes of establishing groundwater quality
standards, in accordance with subsection (a). The operator shall prepare a
list of the background concentrations established in accordance with this
subsection. The operator shall maintain such a list at the facility, shall
submit a copy of the list to the Agency for establishing standards in
accordance with subsection (a), and shall provide updates to the list within
ten days of any change to the list.

A network of monitoring wells shall be established upgradient from the
unit, with respect to groundwater flow, in accordance with the following
standards, in order to determine the background concentrations of
constituents in the groundwater:

A) The wells shall be located at such a distance that discharges of
contaminants from the unit will not be detectable;

B) The wells shall be sampled at the same frequency as other
monitoring points to provide continuous background concentration
data, throughout the monitoring period; and

) The wells shall be located at several depths to provide data on the
spatial variability.

A determination of background concentrations may include the sampling
of wells that are not hydraulically upgradient of the waste unit where:

A) Hydrogeologic conditions do not allow the owner or operator to
determine what wells are hydraulically upgradient of the waste;
and

B) Sampling at other wells will provide an indication of background
concentrations that is representative of that which would have been
provided by upgradient wells.

If background concentrations cannot be determined on site, then
alternative background concentrations may be determined from actual
monitoring data from the aquifer of concern, which includes, but is not
limited to, data from another landfill site that overlies the same aquifer.

1
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C) Where the percentage of nondetects in the database used is above
50 percent, then the owner or operator shall use an alternative
procedure in accordance with subsection (e)(4).

4) Nonparametric statistical tests or any other statistical test if it is

demonstrated to meet the requirements of 35 Ill. Adm. Code 724.197(i).

BOARD NOTE: Subsection (b)(3) is derived from 40 CFR 258.40 Table 1.
(1992). ~

(Source: Amended at 31 Ill. Reg. 16172, effective November 27, 2007)

Section 811.324 Corrective Action Measures for MSWLF Units

a)

b)

d)
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The owner or operator shall initiate an assessment of corrective action measures
within 14 days of the following:

1) The groundwater impact assessment, performed in accordance with
subsection 811.319 (c), indicates that remedial action is needed; or

2) The assessment monitoring, performed in accordance with subsection
811.319(b), indicates that a confirmed increase above the applicable
groundwater quality standard or Board established standard outside the
zone of attenuation, or the higher of the maximum allowable predicted
concentration or the groundwater protection standard of Section
811.320(a)(3)(C), inside the zone of attenuation is attributable to the solid
waste disposal facility.

The owner or operator shall complete the corrective action assessment within 90
days of initiating the assessment of corrective action measures in accordance with
subsection (a).

The owner or operator shall continue to monitor in accordance with the
assessment monitoring program, as specified in Section 811.319(b).

The assessment shall include an analysis of the effectiveness of various potential

corrective action measures in meeting all of the requirements and objectives of the

remedy, as described under Section 811.325, addressing at least the following:

D The performance, reliability, ease of implementation, and potential
impacts of appropriate potential remedies, including safety impacts, cross-

media impacts, and control of exposure to any residual contamination;

2)  The time required to begin and complete the remedy;
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4) They must comply with standards for management of wastes as specified
in Section 811.326(d).

In selecting a remedy that meets the requirements of subsection (b), the owner or
operator shall consider the following evaluation factors:

D The long- and short-term effectiveness and protectiveness of the potential
remedies, along with the degree of certainty that the remedy will prove
successful based on consideration of the following factors:

A) The magnitude of reduction of existing risks;

B) The magnitude of residual risks in terms of likelihood of further
releases due to waste remaining following implementation of a
remedy;

C) The type and degree of long-term management required, including
monitoring, operation, and maintenance;

D) Any short-term risks that might be posed to the community,
workers, or the environment during implementation of such a
remedy, including potential threats to human health and the
environment associated with excavation, transportation, and
redisposal or containment;

E) The length of time until full protection is achieved,;

F) Any potential for exposure of humans and environmental receptors
to remaining wastes, considering the potential threat to human
health and the environment associated with excavation,
transportation, redisposal, or containment;

G) The long-term reliability of engineering and institutional controls;
and

H) The potential need for replacement of the remedy.

2) The effectiveness of the remedy in controlling the source to reduce further

releases based on consideration of the following factors:

A)

B)
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The extent to which containment practices will reduce further
releases; and

The extent to which treatment technologies may be used.
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D)

E)

F)

G)

H)

The availability of treatment or disposal capacity for wastes
managed during implementation of the remedy;

The desireability of utilizing technologies that are not currently
available, but which may offer significant advantages over already
available technologies in terms of effectiveness, reliability, safety,
or ability to achieve remedial objectives;

Any potential risks to human health and the environment from
exposure to contamination prior to completion of the remedy;

Any resource value of the aquifer including:

i) Any current and future uses;

i) The proximity and withdrawal rate of uéers;

iil)  The ground-water quantity and quality;

iv) The potential damage to wildlife, crops, vegetation, and
physical structures caused by exposure to waste

constituent;

V) The hydrogeologic characteristic of the facility and
surrounding land;

vi) The ground-water removal and treatment costs;
vii)  The cost and availability of alternative water supplies;

The practicable capability of the owner or operator to implement
the remedies; and

Any other relevant factors.

e) The Agency shall determine that remediation of a release of one or more
constituents monitored in accordance with Section 811.319 from a MSWLF unit
is not necessary if the owner or operator demonstrates to the Agency that:

1 The groundwater is additionally contaminated by substances that have
originated from a source other than the MSWLF unit and those substances
are present in such concentrations that cleanup of the release from the
MSWLF unit would provide no significant reduction in risk to actual or
potential receptors; or
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