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Dear Sir or Ma'am, 
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Enclosed please find Saline County Landfill, Inc.'s responses to the thirty-three group 
questions in the Hearing Officer's Order dated October 8, 2015. The enclosed filing is submitted 
on recycled paper. An original and three (3) copies are included, per 35 IL Admin. Code 
1 01.302(h)(l )(B). 

The responses to the thirty-three questions are structured in question - response format, 

pages 794 through 834. Attachments A through F support the responses to specific questions in 

the October 8, 2015 Order. Requested adjusted standard language modifications are in 

Attachment G. The location and content of these attachments are summarized below: 

Attachment Content In Response to Question No. 
A Proposed Assessment Monitoring No- 17 

Parameters & Groundwater Protection 
Standards, pages 83 5-841 

B ~oard Adjusted Standard Regulatory Nos. 14, 21 and 22(b) 
ustification pages 842-846 

c Proposed Detection Monitoring Constituent Nos. 25 and 28 
bPS Values pages 847-850 
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Page 2 
b 
~ 

F 

P-1 

p-2 

BEK:kh 
Encl. 
85950.2 

Graphical Analysis, pages 851-853 No. 26 
Proposed Permit List G2 Constituent PQL No. 29 

Unit 1 v. Unit 2) Comparison, pages 854-
~56 
~hromium Leaching Technical Article, No. 14 
bages 857-873 
Proposed Adjusted Standard Regulatory Compilation of Regulatory wording changes 
!Wording, with redline changes, pages 874-
~09 
Proposed Adjusted Standard Regulatory Compilation of Regulatory wording changes 
!Wording, without red line of changes, pages -clean copy 
~10-941 

Yours very truly, 

-~~~ . 
Brian Konzen ~ 
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CERTIFICATE OF SERVICE 
STATE OF ILLINOIS 
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The undersigned hereby certifies that true and correct copies of the foregoing responses 

to questions were deposited in the United States Post Office at Edwardsville, Illinois, on the 71
h 

day of December, 2015, before 5:00p.m. properly enclosed in an envelope with postage prepaid 
and addressed to: 

Division of Legal Counsel 
Illinois Environmental Protection Agency 
1 021 N. Grand A venue East 
P.O. Box 19276 
Springfield, IL 62794-9276 
Attn: James Kropid 
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Carol Webb, Hearing Office 
Illinois Pollution Control Board 
1021 N. Grand Ave East 
P.O. Box 19274 
Springfield, IL 62794-9274 
carol.webb@illinois.gov 
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The Board asks that Saline Counzv Landfill. Inc. (SCL) respond to the following 
questions relating to its petition for an adjusted standard. SCL sequentially numbered its July 
17, 2015 petition in the upper right corner l~( 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 35lll. 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 
(IEP A) recommends that ammonia, barium, magnesium, sulfate, TDS, and zinc be 
retained in the detection monitoring list. !EPA 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). 

In lieu of35 Ill. Adm. Code 811.319(a)(2)(A)(ii), SCL must monitor for the 
following list ofconstituents: 

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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During the I EPA review of the initial draft of the Adjusted Standard, the Agency pointed out the 
value of continuing to monitor some constituents such as total dissolved solids (TDS}, dissolved 
sulfate dissolved magnesium etc. as an indication of changes in groundwater quality due to acid 
mine drainage. As such, the revised petition that was submitted to the Board suggested that 
these constituents that provide an indication of acid mine drainage impacts continue to be 
monitored in addition to the landfill leachate indicator constituents so that the source of major 
influences on the geochemistry could be readily identified. However, pursuant to the I EPA 
recommendations, the petition requested that they be exempted from the statistical analysis 
requirements of 35 lAC 811.319(a)(4)(A)(ii) and (iv) but not the trend analysis requirement 
specified at 35 lAC 811.319(a)(4)(A)(i). As such, the list proposed by the Board has been 
amended below to reflect this understanding: 

ii. In lieu of 35 Ill. Adm. Code 811 .319(a)(2)(A)(ii-vi), SCL must monitor 
for the following 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 Dissolved Solids (TDS)* 
Zinc (dissolved)* 
pH* 

iii) This is the minimum list for MSWLFs. 

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

v) The monitoring ofthe constituents designated in 35 lAC 
811.319(a)(l)(A)(ii) by"*" shall be conducted in order to characterize 
potential acid mine drainage effects on the groundwater quality. The "*" 
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designated constituents) shall be subject to 35 lAC 811.319(a)( 4)(A)(i) -the 
8 consecutive monitoring event trend analyses but exempt from 35 lAC 
811.319(a)(4)(A)(ii) and (iv)- the statistically based comparisons to 
maximum allowable predicted concentrations (MAPCs) within the zone of 
attenuation and the Applicable Groundwater Quality Standard (AGQS) 
beyond the zone of attenuation. 

vi) The constituents designated in 35 lAC 811.319(a)(1)(A)(ii) by "A" shall be 
subject to 35 lAC 811 .319(a)(4)(A)(i) 8 consecutive monitoring event trend 
analyses but exempt from 35 lAC 811.319(a)(4)(A)(ii) - the statistically 
based comparisons to maximum allowable predicted concentrations 
(MAPCs) at wells located within the zone of attenuation. 

vii) Constituents designated in 35 lAC 811 .3 19(a)(1 )(A)(ii) by"#" have Board 
adjusted groundwater quality standards. The applicable groundwater quality 
standard for dissolved ammonia (15 mg/L), dissolved chloride (200 mg/L) 
and dissolved chromium (1 00 ug/L) are the effective applicable groundwater 
quality standard at or beyond the landfill's zone of attenuation. 

2. SCL proposes that pH and specific conductance will be monitored as field parameters. 
Pet. at 48. SCL, in a September 21, 2015 filing with the Board, states that it is 
not pursuing an adjusted standard as to specific conductance at this time. 
Confirm that SCL intends that these field monitoring parameters will be 
addressed with !EPA, such as through permit conditions, and not as an adjusted 
standard ordered by the Board. 

Response to Comment 
pH and specific conductance are parameters that are measured in the field to provide an 
indication of when the groundwater pre-sample purge has equilibrated in a manner which is 
likely to provide a groundwater sample that is representative of the formation groundwater 
quality. Both of these constituents' measure ion concentrations in groundwater that are likely 
to be strongly affected by acid mine drainage (i.e., pH is a direct measure of the acidity of the 
groundwater and specific conductance is a measure of the dissolved ions in solution). 
Because specific conductance is not specifically listed by 35 lAC 811 .319(a)(2)(A), it is 
believed that Board relief is not required to exempt this constituent from statistical analysis 
(i.e., that the issue could be resolved with I EPA concurrence through permit changes alone). 
As such, pursuant to the I EPA comments on the petition, the applicant has agreed to withdraw 
the specific conductance adjusted standard petition relief request. The request to exempt 
specific conductance from statistical analysis requirements of permit conditions Vlll .13(b) and 
(d) will be made to I EPA as a significant permit modification once a decision has been 
rendered on the proposed adjusted standard relief. 

The petitioner has requested that the Board exempt pH from the detection and assessment 
monitoring data analysis requirements of 35 lAC 811.319(a)(4)(A)(ii) and (iv) since the 
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3. SCL's proposed adjusted standard includes a change to Section 811.319(a)(2)(A)(i) 
requiring a constituent to be monitored if it "appears in, or is expected to be in, the 
leachate at concentrations which are greater than the groundwater. " Pet. at 297 {App. 
B). According to the ASTD, some constituents, including magnesium, sulfate and zinc, 
are present in leachate at lower concentrations than in groundwater. Pet. at 135-137. 
Comment on whether SCL 'S proposed adjusted standard to Section 811.319(a)(2)(A)(i) 
creates a conflict between that regulation and the proposed detection monitoring list. 

Response to Comment 
The Board is correct. The proposed changes implemented to accommodate the I EPA request 
that acid mine drainage related constituents be monitored in addition to leachate indicator 
parameters creates a potential conflict between the proposed rewording of 35 lAC 
811.319(a)(2)(A)(i) and the proposed detection parameters presented in 811.319(a)(2)(A)(ii). 
This inconsistency could be corrected by modifying 35 lAC 811.319(a)(2)(A) as follows: 

A) "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 ifthey meet the following requirements ... :" 

4. SCL states that based upon discussions with !EPA, several constituents are proposed to 
be retained for detection monitoring for trend analyses but exempted from the 
statistical analysis requirements. Pet. at 142. !EPA recommends that ammonia, 
chloride, magnesium, sulfate, TDS, and zinc be retained in the detection monitoring 
list at Section 811.319(a)(2)(A)(ii), and chloride, iron, manganese and zinc be 
retained for assessment monitoring under Section 811.319(b) only for purposes of 
trend analysis required in Permit Condition VIII 13(a), but be exempted from statistical 
analysis required by Permit Condition Vllll3 (b, d and e). Rec. at 14-16. 

a. Clarify whether permit conditions VIII.13(a, b, and d) implement 
Sections 811.319 (a)(4)(A)(i), (a)(4)(A)(ii), and (a)(4)(A)(iv), respectively. 

Response to Comment 
Yes, it is the applicant's belief that the referenced permit sections do implement the referenced 
regulatory sections. A comparison the permit language to the corresponding regulatory citation 
is provided below: 

F: \J rork- neu,\SCL Adj Std Finai\Board Responses\ f!earing O.{ficer Order Response 11 ... I 7 I 5 (2).docx Printed 0 11 Recycled Paper 



00798 

From Permit 

13. Pursuant to 35 Ill. 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.l2 shows a progressive 
increase over eight (8) consecutive quarters. 

From 35/AC 811.319(a)(4)(A)(i) 

i) The concentration of any inorganic constituent monitored in 
accordance with subsections (a) (I) 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.l2 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 35/AC 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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The permit condition is deemed implement the cited regulatory standard, However, the last 
sentence of the permit condition Vlll.13(b) indicating that MAPCs are not applicable to 
parameters in the ZOA having an interwell value conflicts with the tabulated Permit Attachment 2 
intrawell values that list both AGQS and MAPC values (refer to Petition Attachment G for 
Permit). The last sentence of permit condition Vlll.13(b) may have been inadvertently copied 
from the language utilized at another landfill and included into the SCL permit in a manner that 
did not recognize the intrawell MAPC values listed in permit Attachment 2. Since the Permit 
Attachment 2 MAPC values are consistent with the intent of 35 lAC 811.319(a)(4)(A)(ii) to 
implement MAPCs within the zone of attenuation, these tabulated numerical standards are 
believed to take precedence over the last sentence of permit condition Vlll.13(b). Therefore, the 
applicant will file a significant permit modification application to request the deletion of the last 
sentence of permit condition Vlll.13(b). This will restore the consistency with 35 lAC 
811.319(a)(4)(A)(i) . 

From Permit 

d. The concentration of any constituent monitored 
at or beyond the edge of the zone of 
attenuation (compliance boundary) exceeds its 
AGQS, or pursuant to 811.320(d) any constituent 
monitored at an upgradient well, exceeds its 
AGQS. 

From 35/AC 811.319(a)(4)(A)(iv) 

iv) The concentration of any constituent monitored at or beyond the 
zone of attenuation exceeds the applicable groundwater quality 
standards of Section 811.320. 

Response to Comment 
The permit and regulatory citations are deemed consistent. The clarification that AGQS value 
are the relevant standard at upgradient wells is deemed to provide an intuitive clarification since 
MAPCs developed based on contaminant transport modeling would not be effective at 
monitoring locations upgradient of the landfill. 

b. Jdent[fj; the rule language in Appendix B (~l the petition that exempts the above 
listed co/lslituents from Sections 81 1.319(a)(4)(A)(ii) and (a)(4) (A )(iv), and 
su~jects them to only trend analysis under (a)(4j(A)(i) . 

Response to Comment 
As stated in the response to Comment 1, the trend analysis of mine spoil indicator 
constituents was added at the request of the I EPA. The Board is correct that proposed 
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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 lAC 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 
acijusted standard as to constituents su~ject only to trend analysis. 

In lieu of 35lll. 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 
following 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 Vlll.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 lAC 
811.319(a) as detection monitoring parameters and therefore would not be subject to the 
analysis requirements of 35 lAC 811.319(a)(4)(A). The I EPA 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 I EPA'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 Ill. Adm. Code 811.319(a)(4)(A)(ii) and (a)(4)(A)(iv}, but would be 
subject to the trend analysis requirements of 35 Ill. 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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constituents are subject to the full detection monitoring requirements of 35 lAC 811.319(a)(4)(A) 
and which constituents are exempted from the statistical analyses (i.e., subparagraphs ii and iv). 
Finally, after consideration to Board comments No. 7, it is proposed that the constituents 
dissolved ammonia and dissolved chloride be exempt from the statistical analysis requirements 
of 35 lAC 811.319(a)(4)(A)(ii) but assuming approval of the Board Adjusted Groundwater Quality 
Standards for dissolved ammonia and dissolved and total chloride, it is proposed that these 
constituents not be exempted from 35 lAC 811.319(a)(4)(A)(iv). Similarly, as discussed in the 
response to IPCB comment No. 14, it is proposed that a Board Adjusted Applicable 
Groundwater Quality Standard of 100 ug/L also be established for total and dissolved chromium 
based on the Class I Groundwater Quality Standard of 35 lAC 620.410. 

Pursuant to the requirements of 35 lAC 811 .319(a)(4)(A)(iv), the Board Adjusted Groundwater 
Quality Standards for dissolved ammonia, total and dissolved chloride, and total and dissolved 
chromium would be effective at and beyond the zone of attenuation. In order to maintain 
consistency with the proposed changes to 35 lAC 811.319(a)(2)(A)(ii), the petitioner suggests 
that 35 lAC 811.319(a)(4)(A)(ii) and (iv) be modified as follows: 

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

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 ofSection 811.320. 

6. Permit condition VIII 13 (e) addresses exceedance of the intrm•.;e/l applicable 
gmundwater quality standard at an established monitoring point. Pet. at 511. 

a. Jdentffy the specffic provision in Part 811 implemented by this permit condition. 

Response to Comment 
35 lAC 811.319 (a)(4)(A)(iv) does not differentiate between applicable groundwater quality 
standards developed using interwell vs. intrawell statistical methods to calculate background 
concentrations. Regardless of which statistical approach is utilized the statistical comparisons 
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are treated in the same way. 35 lAC 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 SCI's proposed adjusted standard in Appendix B <?fthe petition include 
speqjic language that exempts constituentsfrom the regulatory provision 
implemented by Permit Condition Vllf.l3(e)? 

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

c. Propose (U(justed standard language rhat reflects SCL's requested relit:{ Note that the 
Board may grant relieffi·om a Board regulation hut is not authorized to grant 
an ac{justed standardfi·om existing permit condiliom;. 

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 intrawe!l 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. IEP A 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 su~ject to 
applicable groundwater quality standards at the edge of the zone of attenuation. 
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The applicant believes that the I EPA has advocated that iron and manganese be retained for 
assessment monitoring but that they would be exempted from the detection monitoring 
program (Refer to pages 22 and 23 of I EPA Recommendation to Petition for Adjusted 
Standard. 

It is the applicants belief that exceedances of the 35 lAC 811.319(a)(4)(A)(i) detection 
monitoring trend analysis requirements would be subject to the confirmation procedures 
under Section 811.319(a)(4)(B), including alternate source demonstration and 
assessment monitoring, when the concentrations of the monitored constituents show 
progressive increase over eight consecutive monitoring events. If the exceedance of the 
trend analysis was confirmed by a verification resample; it is anticipated that the Alternate 
Source Demonstration would be utilized to document the cause of the increasing 
concentration trend. If the increases in concentrations are associated with an increased 
episode of acid mine drainage, then documenting these changes is deemed important since 
it is likely that other constituents might be affected by the increased acidity. On the other 
hand, if the increases in a constituent such as TDS are associated with increased 
concentrations of landfill leachate indicator constituents (i.e., sodium, barium, potassium, 
bicarbonate alkalinity etc.), then the assessment monitoring requirements would be 
appropriate. 

Unfortunately, the edge of the zone of attenuation extends only 100 ft. from the landfill and 
does not correspond to a geologic boundary such as the strip mine high wall where the 
influences of acid mine drainage might be anticipated to diminish (refer to Figure 1 of the 
petition at page 108 for air photo depicting extent of the strip mined area relative to the 
landfill boundary). As such, it is believed that the AGQS values for the trend analysis 
constituents (refer to"*" designated constituents in the list in the response to Board 
comment 1) should not be applicable at or beyond the ZOA extending the facility property 
boundary. Pursuant to geographical limitations inherent in 35 lAC 811.320(a)(1 ), the 
proposed Board Adjusted Groundwater Standard for dissolved ammonia, total and 
dissolved chloride and total and dissolved chromium (#designated constituents) are 
anticipated to be effective at and beyond the zone of attenuation. All other detection and 
assessment monitoring constituents not designated as trend analysis constituents (* 
denoted) or constituents with Board Approved Groundwater Quality Standards (i.e., 
dissolved ammonia, total and dissolved chloride and total and dissolved chromium would 
have applicable groundwater quality standards based on background concentrations or 
analysis method practical quantitation limits (PQLs) that would be effective at or beyond 
the zone of attenuation. 

Assessment Monitoring 

8. The proposed adjusted standard to the assessment monitoring requirement at Section 
811 .319(b)(5)(E) allows the petitioner to request that !EPA delete any constituent 
listed in 40 CFR 258.Appendix II or 35 II. Adm. Code 620.410 by demonstrating that 
the deleted constituent is not contained in the leachate at concentrations that are 
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discernablefrom 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. Corifzrm that SCL proposes that the following 
constituents not be monitored under Section 811.319(b)(5)(E): 

Antimony (total) 
Cadmium (total) 
Cobalt (total) 
Copper (lola/) 

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 lAC 811.319(b)(1)), filing of 
assessment monitoring plans (35 lAC 811.319(b)(2)), and evaluation of the nature and extent 
(35 lAC 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 ofSCL's proposed acfjusted standardji-om 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 .fi·om assessment monitoring. In lieu of 
35 Ill. 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)(A) of this Section, the owner or operator must monitor for the detected 
constituents listed in appendix II to 40 CFR 258, incorporated by reference in 
351ll.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 II to 40 CFR 258 and 35 Ill. Adm. Code 620.410 
on an annual basis during assessment monitoring, except for the follo·wing 
constituents: 

Antimony (total) 
Cadmium (total) 
Cobalt (total) 
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Copper (total) 
Nickel (total) 
Silver (total) 
Se 1 enium (total) 
Thallium (total) 

Response to Comment 
This wording is consistent with the requested relief. 
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10. As to the assessment monitoring requirement at 35 Ill. Adm. Code 811.319(b)(5)(G), 
comment on whether the following language reflects SCL 's request for an adjusted 
standard 

In lieu of 35 Ill. Adm. Code 811.319(b)(5)(G), SCL must comply with the 
following: 

If the concentrations of all constituents in appendix II to 40 CFR 258, 
incorporated by reference in 35 Ill. 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. 

Response to Comment 
Yes, the preceding language is consistent with the petitioner's intent. 

11. Clarify whether the constituents SCL proposes to remove from assessment monitoring 
are currently required to be monitored either on a semiannual or annual basis in 
accordance with Section 811.319(b)(5)(D) because they are listed in either 40 C.F.R. 
§258.Appendix II or 35 Ill. Adm. Code 620.410. Clarify whether SCL intends that 
these constituents not be monitored either annually or semi-annually under the 
adjusted standard 

Response to Comment 
Pursuant to the requirements of permit condition IX.3 the complete 40 CFR 258 
Appendix II lists are monitored on a semiannual basis. Based on nearly 10 years of 
assessment monitoring, it is the petitioners belief that the assessment monitoring 
parameter list has provided little or no insights (beyond the permit required routine List 
G1 and G2 constituents) in discerning landfill related changes in groundwater quality 
from the pre-existing anthropogenic influences caused by previous mining activity. 
Similarly, due to the heavily degraded background groundwater quality, the assessment 
monitoring results have done little to characterize potential health risks that might result 
from releases from the landfill. For this reason, the addition of constituents which are 
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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 I EPA in the future. The I EPA has curtailed the review of any 
groundwater related permit applications, pending the I PCB 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. 
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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. !EPA 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 II and the 35 lAC 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 I 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 in the proposed 
detection monitoring list. Pet at 131-132. !EPA recommend'l 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 --.,vhether 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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gradient results in elevated chloride concentrations (total and dissolved) that sometimes occur 
at relatively shallow depths. The proposed Board adjusted chloride groundwater quality 
standard of 200 mg/L alleviates the majority of the variations associated with this regional 
shallow salinity gradient condition while still providing the utility as a potential indicator 
constituent. The Illinois EPA approach that chloride be exempted from statistical analysis but 
utilized for trend analysis also seeks to maintain the utility of this parameter while providing 
relief from the naturally occurring salinity conditions. From the petitioners standpoint, the 
groundwater chloride concentrations are highly dependent on the dilution of the upwelling brine 
with the recharge from precipitation therefore, it is relatively uncommon for concentrations to 
increase linearly without seasonal concentration/fluctuation decreases that could result in failure 
to trigger the 35 lAC 811.319(a)(4)(A)(i) despite an increasing concentration trend. As such, the 
inclusion of total chloride in the assessment parameter list in combination the Board Adjusted 
Groundwater Standard of 200 mg/L, is believed to provide a more sensitive indicator than the 
trend analysis criterion alone, while still minimizing the false positive rate that currently occurs 
due to the non-representative nature of the inter and intrawell permitted background 
concentrations. Additionally, total chloride is not typically monitored as part of the detection 
monitoring program, as such, a minimum of 2 years of assessment monitoring would be 
required at some wells before sufficient data would be available to conduct the 35 lAC 
811 .319(a)(4)(A)(i) or the proposed 35 lAC 811.319(b)(6) trend analysis (refer to response to 
comment No.9). 

As discussed in the response to Board comment No. 1, it is proposed that dissolved chloride be 
subject to trend analysis within the zone of attenuation but exempt from 35 lAC 
811.319(a)(4)(A)(ii) comparisons to MAPCs. Similarly, it is proposed that the total chloride 
monitoring data be exempted from 35 lAC 811.319(b)(4) the assessment monitoring 
comparisons to MAPCS. However, similar to the detection monitoring program, it is proposed 
that total chloride not be exempted from 811.319(b)(3). As such, it is proposed that the total 
chloride assessment monitoring data from wells located at or outside of the zone of attenuation 
would be compared to the proposed Board Adjusted Groundwater Quality Standard of 200 
mg/L. Should potential exceedances of the Board Adjusted Groundwater Quality Standard be 
observed, the exceedance will need to be resolved by careful geochemical analysis of the 
groundwater composition and analysis of changes in the vertical geochemical gradients (i.e., 
Alternate Source Demonstrations). If these demonstrations are not deemed conclusive by 
I EPA, the operator would complete the nature and extent evaluation as required by 35 lAC 
811 .319(b)(3) . 

14. As to chromium (total), SCL states that dissolved chromium is proposed to be retained in 
the detection monitoring list because leachate concentrations are several hundred 
percent greater on average than the groundwater concentrations. Pet. at 133. !EPA 
recommends that total chromium be retained for both detection and assessment 
monitoring. Comment on whether total chromium should be included on the assessment 
monitoring lis t. 

Response to Comment 
Total and dissolved chromium are influenced by several factors that affect its utility as a 
detection and/or assessment monitoring parameters. First, the majority of the site monitoring 
wells are constructed of #304 stainless steel well screen and riser pipe. This stainless steel 
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alloy is predominantly composed of nickel and chromium. Thus, acidic conditions in the 
groundwater may result in corrosion and/or pitting of the stainless steel resulting in the release 
of chromium. Second, the chromium concentrations have appeared greater at wells located 
within the lacustrine deposits or screened in the shallow shale deposits below the lacustrine unit 
along the west side of the landfill. This may suggest stratigraphic link for the geochemical 
occurrence of chromium. The lacustrine deposits do not exist along the southeast (upgradient) 
side of the landfill. Thus, it is not possible to propose representative background concentrations 
for these wells based on interwell statistical methods (i.e., using pooled upgradient background 
monitoring data). Finally, as discussed in the petition, the upgradient minespoil well G22S is 
located in close proximity to the mine highwall and thus the groundwater flow reaching well 
G22S has flowed a very short distance through the minespoil. As such, the geochemistry at 
well G22S is unlikely to be representative of groundwater that has been in contact with the 
minespoil over a longer flow path. 

The proposed Groundwater Protection Standard (GPS) of 100 ug/L was believed to provide 
relief that would help overcome these limitations while being responsive to I EPA's request to 
maintain detection and assessment monitoring for dissolved and total chromium. However, the 
limitations in developing representative background concentrations (i.e., fact that lacustrine unit 
is discontinuous and does not occur upgradient of the landfill, and the fact that G22S the only 
upgradient minespoil well is located in close proximity to the upgradient mine highwall) greatly 
restricts the usefulness of this parameter. Additionally, the minespoil chemical analyses 
presented in Table 1 of Petition Appendix I indicate a total chromium concentration of 14.2 
mg/Kg, indicating that it is one of the more abundant heavy metals present in the mine spoil. 
The leach tests indicate that slight concentrations of chromium can be leached from the 
minespoil under either distilled water or under TCLP acidic conditions. However, as shown by 
Table 1 of Appendix I, these leached chromium concentrations were not as elevated as might 
be anticipated based on the spoil total chromium concentrations (i.e., the leached 
concentrations ranged from <0.001 mg/L to 0.002 mg/L). Weng and Others (1993) indicate that 
chromium present in soil in the form of the mineral chromite is readily leachable with 
approximately 1% of the total chromium being mobilized under acidic conditions (Refer to 
Attachment F). 

Pursuant to the Illinois EPA request, dissolved and total chromium would continue to be 
monitored as part of the detection and assessment monitoring programs, respectively. Under 
this scenario, the data from wells within the zone of attenuation would be compared to the Class 
I Groundwater Standard of 100 ug/L (i.e., the proposed GPS). Wells located at or beyond the 
zone of attenuation would be evaluated relative to the existing permitted applicable groundwater 
quality standards (i.e., Refer to Appendix G of Adjusted Standard Petition for tabulated 
chromium background concentrations). As shown in Permit Attachment 1, the shale unit 
interwell dissolved chromium AGQS/MAPC is 1 ug/L (refer to Pet. Page 527). Similarly the 
minespoil background concentration AGQS/MAPC is also 1 ug/L for dissolved chromium (refer 
to Pet page 528). These interwell dissolved chromium AGQS/MAPC standards are significantly 
lower than the total chromium intrawell AGQS/MAPC values established for each monitoring 
well. The most likely explanation for the significant differences between the total and dissolved 
chromium background concentrations is that the unfiltered (total metal samples) contain 
suspended solids that were dissolved when the sample was acidified for preservation purposes. 
This suggests that chromium is likely to be leached if acidic conditions are aggressive enough 
or are persistent enough to dissolve the chromite or mafic minerals present in the minespoil. 
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As such, pursuant to Board Comment No. 26, it is proposed that a Board Adjusted Applicable 
Groundwater Quality Standard of 100 ug/L (i.e., the Class 1 Groundwater Quality Standard) be 
approved pursuant to 35 lAC 811.320(a)(1 )(B). This proposed Board adjusted total and 
dissolved chromium standard would be effective at and beyond the landfills zone of attenuation, 
extending to the facility's property boundary. This standard is requested because the site data 
(i.e., total chromium concentrations in the minespoil) and literature references suggest that 
elevated concentrations of chromium are likely to be leached from the minespoil and shale 
bedrock. The petitioner believes that the pronounced differences between the total and 
dissolved chromium background concentrations presented in the permit (refer to Appendix G of 
petition) are the result of acidic leaching of the minespoil and shale. Because the TCLP 
analysis results presented in Table 1 of petition Appendix I are based on an 18 hr leaching 
period, the results may not be as elevated as the more protracted leaching that occurs at the 
site over a longer time period. As such, after additional consideration, a Board adjusted 
groundwater quality standard is being requested for dissolved and total chromium (refer to 
response to comment No. 1 ). 

As discussed in Attachment B, the groundwater at the site (both minespoil and shallow bedrock) 
has been heavily degraded by previous coal strip mining operations. As such, the potential use 
of the groundwater is severely limited by these anthropogenic degradation conditions. As 
discussed in Attachment B, the petitioner, believes that a Board adjusted groundwater quality 
standard for total and dissolved chromium is warranted pursuant to the requirements of 35 lAC 
811.320(b)(4). 

15. As to potassium (total and dissolved), SCL states that total potassium should be included 
in the detection monitoring list, but it does not mention if that constituent should be also 
included for assessment monitoring. Pet. at 141. However, IEP A recommends that total 
potassium be retained for assessment monitoring. Rec. at 23. Comment on whether 
total potassium should be included on the assessment monitoring list. 

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 lAC 811 .319(b)(1) the adding of additional 
assessment monitoring constituents beyond the 40 CFR 258 Appendix II and 35 lAC 620.410 
was not deemed to require I PCB approval. However, the petitioner agrees with the I EPA and 
the Board that total potassium is a good leachate indicator and should be included in the 
assessment monitoring parameter list. 

16. As to sodium (total) , SCL proposes including total sodium in detection monitoring due to 
elevated leachate concentrations and relative insensitivity to the effects of acid mine 
drainage. However, SCL does not address whether total sodium should be included in 
assessment monitoring. Pet. at 141. JEPA recommends including sodium in assessment 
monitoring. Rec. 23-24. Comment on whether sodium should be included on the 
assessment monitoring list. 
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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 lAC 811.319(b)(1) the adding of additional 
assessment monitoring constituents beyond the 40 CFR 258 Appendix II and 35 lAC 620.410 
was not deemed to require I PCB 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 /EPA, 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 VIII 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 specffic language that exempts constituents from statistical analysis? 
Propose acijusted 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 Ill. 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)(/) 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 II, incorporated by reference at 35 Ill. Adm. 
Code 810.104, and constituents from 35111. Adm. Code 620.410. 

i) Additionally, in order to aid in discerning leachate from acid 
mine drainage related concentration increases, the 
following constituents shall undergo assessment monitoring 
in accordance with the monitoring frequency described in 
subparagraph (D). 
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Response 

Iron (dissolved and total)* 
Manganese (dissolved and total) * 
Bicarbonate Alkalinity (total) 
Potassium (total) 
Sodium (total) 
Zinc (total) * 
Chloride (tota/) 11 

Chromium (tota/)11 
Sulfate (total) * 
TDS* 
pH* 

ii) The monitoring of the constituents designated above by "*" 
shall be conducted in order to characterize potential acid mine 
drainage effects on the groundwater quality. The acid mine 
drainage indicator constituents listed in (A)(i) above ("*" 
designated constituents) shall be exempt from the 35 JAG 
811.319(b)(3) applicable groundwater quality comparisons at 
monitoring points located at or beyond the landfill's zone of 
attenuation; 

iii) The acid mine drainage indicator constituents listed in (A)(i) and 
designated above with either "*" or "11

" shall be exempt from the 35 
JAG 811.319(b)(4) maximum allowable predicted concentration 
analyses at monitoring points located within the landfill's 
groundwater zone of attenuation. 

iv) The acid mine drainage indicator constituents designated in (A)(i) 
above by either a "*" or "11

" shall undergo the a temporal trend 
analyses in accordance with the requirements of 35 lAC 
811.319(b)(6). 

Since the assessment monitoring regulations currently provide no provision for analyzing the 8 
consecutive monitoring round trend analyses, it is proposed that a new paragraph be added as 
35 lAC 811.319(b)(6). The suggested wording of this paragraph is provided as follows: 

6) 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 
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i) The operator shall ver(/Y 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 cO!ifzrmation. 

ii) The operator shall determine the source of any cof?firmed 
increase, which may include, but shall not be limited to, natural 
phenomena, sampling or analysis errors, or an off'>ite source. 

iii) The operator shall notifY the Agency in writing of any co'?firmed 
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 sign(ficant permit 
modification pursuant to 351ll. Adm. Code 813.Subpart B. 

iv) If an alternative source demonstration described in subsections 
(a)(4){B)(ii) and (iii) o.fthis Section cannot be made, and is 
attributable to the solid waste disposalfacility, then the operator 
shall determine the nature and extent o.f 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 Standard~· & Groundwater Protection Standardtti 

19. SCL proposes adjusted groundwater quality standards· of 15 mg/Lfor dissolved and 
total ammonia and 200 mg/Lfor dissolved and total chloride. Pet. at 49. Ina filing on 
September 21, 2015, SCL co'?finned that it is not pursuing an adjusted standard as to 
total ammonia. ClarifY whether SCL 's proposed aqjusted 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 II or in 35 
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lAC 620.41 0) there does not appear to be a scenario under which the monitoring of total 
ammonia would be required . As such, the petitioner has responded to I EPA and the Board to 
delete the request for Board Adjusted Standard for a total Ammonia Applicable Groundwater 
Quality Standard. The facility permit has required that the groundwater be monitored for 
dissolved ammonia on a quarterly basis. While dissolved and total ammonia are anticipated to 
behave in a similar manner, very little total ammonia groundwater quality data is available for 
discrete technical analyses to support the request for a Board Adjusted total ammonia 
groundwater standard. As such, it is deemed by the petitioner to be more expedient to drop the 
request for a Board Adjusted Standard for a Total Ammonia Groundwater Quality Standard than 
to collect data and provide additional analyses for a constituent that is unlikely to ever be 
monitored in the future. 

Pursuant to 35 lAC 811.320(a)(1 )(B) and to 35 lAC 811.320(b) regulatory procedures exist for 
the Board to approve an Applicable Groundwater Quality Standard via an adjusted standard. 
The applicant requested the proposed Board adjusted applicable groundwater quality standards 
for ammonia and total and dissolved chloride at several locations in the petition (refer to Petition 
pages 128-130). However, the request was not made in Appendix B since applicable 
groundwater quality standards are site specific and no regulatory changes are typically required 
to implement AGQS values into a facility's permits. Therefore, since regulatory provisions 
existed under 35 lAC 811 .320(a)(1)(B) and 35 lAC 811.320(b), no changes in the regulations 
appeared necessary to implement the proposed standards, rather it was anticipated that the 
Board approved standards for these constituents would be incorporated into the facility's permit 
via a significant permit modification following an acknowledgement of the Boards acceptance of 
the proposed adjusted standard background values. 

The formal request for the proposed Board adjusted applicable groundwater quality standards is 
provided in Comment No. 20. 

20. Comment on whether the following language reflects SCL 's request for an 
adjusted groundwater quality standard as to ammonia and chloride. 

In lieu of 35 Ill. Adm. Code 811.320(a), SCL must meet the 
following groundwater quality standards at and beyond the zone of 
attenuation: 

Ammonia (dissolved) 
Chloride (dissolved and total) 

Response to Comment 

15 mg/L 
200 mg/L 

The proposed adjusted standard language is acceptable. However, as discussed in the 
response to Board comment No. 14, the petitioner also requests that the Board approve the 
Class I Groundwater Standard of 100 ug/L for total and dissolved chromium, as a Board 
Established Standard. As such the proposed wording has been modified as follows: 

Pursuant to 35 Ill. Adm. Code 811.320(a)(2)(B), SCL must meet the fo llowing groundwater 
quality standards at and beyond the zone of attenuation: 
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Ammonia (dissolved) 
Chloride (dissolved and total) 
Chromium (dissolved and total) 

15 mg/L 
200 mg!L 
100 ug!L 

21. As required by 35 IlL Adm. Code 811.320(a)(l)(B) and 811.320(b)(4), provide 
SCI's justification for the reliefrequested as to ammonia and chloride. 

Response to Comment 

00814 

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 ident!fies 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 
lAC 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. ClariJ)' whether SCL proposes an adjusted groundH:ater quality standard fcJr 
thes·e indicator constituents as set forth on page 52 (?(the petition. Provide the 
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basis for any such request as required by 35 Ill. Adm. Code 8ll.320(a)(l)(B) 
and 81 1.320(b)(-l). 

Response to Comment 
The constituents listed on page 52 of the petition are deemed to provide potential indication of a 
leachate release and therefore are proposed to be monitored as part of the facility's 
groundwater detection monitoring program. The majority of these constituents have currently 
permitted background levels, developed through either interwell or intrawell statistical 
procedures that are reflective of the range of background concentrations and are therefore 
deemed representative. In a few instances, such as bicarbonate alkalinity, no background 
concentrations are currently permitted. In these instances, the applicant will need to collect 
data and propose background concentrations to the I EPA as a significant permit modification 
application. The only Board Adjusted Groundwater Standards proposed by this petition are for 
total and dissolved chloride, total and dissolved chromium and dissolved ammonia. The 
technical justification for these Board adjusted background standards is provided in Attachment 
B. 

Groundwater Protection Standards (GPS) have been proposed for other constituents. For 
instance a GPS value of 2000 ug/L has been proposed for total barium. This GPS value is 
separate and distinct from the applicable groundwater quality standards in that the GPS is 
effective only within the landfill's zone of attenuation (i.e., at wells where the GPS exceeds the 
existing permitted MAPC values) whereas the constituents applicable groundwater quality 
standard(s) would represent the compliance standard outside of the zone of attenuation. The 
proposed Board Adjusted Groundwater Quality Standards for total and dissolved chloride, total 
and dissolved chromium and dissolved ammonia would be effective at and beyond the zone of 
attenuation all the way to the facility's property boundary. As previously mentioned, these 
Board Adjusted Groundwater Standards are necessary in order to characterize the strip mined 
anthropogenic groundwater quality that extends outside of the ZOA and to characterize the 
regional salinity conditions that have been documented throughout the area (refer to Petition 
Appendix E-2). 

c. Propose adjusted standard language consistent 'rl'ith the format in Question 
20 above. 

Response to Comment 
At present it is believed that the requested Board Adjusted Standards are confined to total and 
dissolved chloride, total and dissolved chromium and dissolved ammonia as stated in the 
response to comment No. 20. However, as discussed in the response to Board Comment No. 
25, the list of requested Board Adjusted Standard Applicable Groundwater Quality Standard 
concentrations might potentially expand to encompass the proposed GPS values, if the Board 
does not see fit to grant the proposed GPS relief. 

23. SCL appears to take the position that constituents exempt from statistical analysis are 
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not subject to groundwater quality standards. Pet. at 52. Explain how constituents 
exempt from statistical analyses would be evaluated if they are not subject to 
groundwater quality standards. Comment on whether the confirmation procedures 
under Section 811.319(a)(4)(B), including alternate source demonstration and 
assessment monitoring, would apply if monitored constituents show progressive 
increase over eight consecutive monitoring events in accordance with Section 
811.319(a)(4)(A)(i). 

Response to Comment 
The idea that some constituents that are indicative of acid mine drainage (i.e., TDS, pH, sulfate, 
zinc, etc.) should continue to be monitored but be exempted from statistical analysis 
requirements was an idea that was first proposed by the I EPA. The petitioner agreed with the 
Agency's rationale that continuing to monitor constituents that provided indication of the 
development or worsening of acidic drainage conditions could provide information that might be 
important in evaluating the overall groundwater quality. The Agency has suggested that these 
constituents that are indicative of acid mine drainage be exempted from statistical analysis 
based on the following language: 

" It is recommended that the constituent be e x empted from 
the statistical analysis requirements of Permit Condition · 
VIII . l3(b, d and e) and instead be subjected only to the 
temporal trend analysis required in Permit Condition 
VIII.l3(a)" 

As discussed in the response to Board Comment Nos. 1 and 3, the detection monitoring 
parameters listed by the adjusted standard at 35 lAC 811.319(a)(2)(A)(ii) should include a 
footnote to denote which parameters are subject to only trend analyses. Section 35 lAC 
811.319(a)(2)(A) would be changed as shown below to exclude the designated parameters from 
statistical analyses. 

A) "The operator shall monitor each well for constituents that will provide a 
means for detecting groundwater contamination and characterizing acid mine 
drainage impacts. Detection monitoring constituents utilized for statistical 
analysis must be chosenfor monitoring ifthey meet the following 
requirements: " 

As discussed in the response to Board comment No. 7, it is the applicants belief that 
exceedances of the 35 lAC 811 .319(a)(4)(A)(i) trend analysis requirements would be subject to 
the confirmation procedures under Section 811.319(a)(4)(B), including alternate source 
demonstration and assessment monitoring, when the concentrations of the monitored 
constituents show progressive increase over eight consecutive monitoring events. If the 
exceedance of the trend analysis was confirmed by a verification resample, it is anticipated that 
the Alternate Source Demonstration would be utilized to document the cause of the increasing 
concentration trend. If the increases in concentrations are associated with an increased 
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episode of acid mine drainage, then documenting these changes is deemed important since it is 
likely that other constituents might be affected by the increased acidity. On the other hand, if 
the increases in a constituent such as TDS are associated with increased concentrations of 
landfill leachate indicator constituents (i.e., sodium barium, potassium, bicarbonate alkalinity, 
organic constituents, etc.) , then the assessment monitoring requirements would be appropriate. 

Likewise, as discussed in the response to Board comment No. 9, regulatory language is also 
proposed to enable the trend analyses to be conducted under the 35 lAC 811 .319(b) 
assessment monitoring program. 

24. Comment on whether the constituents proposed to be exempt from statistical analyses 
should be subject to adjusted groundwater quality standards based on Class I 
groundwater standards. Propose adjusted standard language consistent with the 
format in Question 20 above. Or, explain the rationale for not including groundwater 
quality standards for the constituents. 

Response to Comment 
The constituents that are proposed to be exempted from the statistical analysis requirements are 
listed in the response to Board comment No. 1 and include sulfate (dissolved) , total dissolved 
solids (TDS), zinc (d issolved), pH, chloride (total and dissolved) , and ammonia (dissolved). 
The majority of these constituents either have no promulgated Class I groundwater standard 
(i.e., dissolved ammonia, and dissolved magnesium) or have Class I groundwater standards 
that do not encompass the range of background concentration variability present in the 
groundwater (i.e., pH, TDS and dissolved sulfate). Thus, the petitioner believes that statistical 
analyses for these constituents cannot reasonably be based on groundwater quality standards 
based on Class I Groundwater. 

Other constituents occur at concentrations that are typically lower than the Class I groundwater 
Standard. As discussed in the response to Board Comment No. 13, the vast majority of the 
historical total and dissolved chloride monitoring data has been less than the Class I . 
Groundwater standard of 200 mg/L Thus, while there is considerable variability in 
concentrations, much of which is believed to be attributed to the presence of a very steep 
vertical concentration gradient (i.e., chloride concentrations that increase with depth) which 
occur at relatively shallow depth below the landfill, the concentration variations rarely result in 
observed concentrations greater than 200 mg/L The past chloride concentration episodes in 
excess of 200 mg/L (the Class I Standard), appear to correspond to periods of construction 
dewatering when the salinity gradients occurred at shallower than normal depths. Thus, given 
that recent chloride concentrations have moderated at concentrations below 200 mg/L, the 
applicant has proposed that total and dissolved chloride monitoring data collected from wells 
located at or outside the zone of attenuation be compared to a Board Adjusted Applicable 
Groundwater Quality Standard of 200 mg/L (Refer response to Board comment No. 7). 
Pursuant to 35 lAC 811 .320(a)(1) this adjusted standard would be effective at and beyond the 
landfill's zone of attenuation and not within the zone of attenuation. 

Given that the toxicity characteristic leaching procedure (TCLP) test results summarized on 
Adjusted Standard Petition Page 640 indicate that zinc may be leached from the minespoil under 
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acidic conditions. Furthermore, the concentrations of zinc might be anticipated to vary as the 
levels of acidity increase. Therefore, no Board Adjusted Background Groundwater Quality 
standard is proposed for total or dissolved zinc. Rather it is proposed that the constituent be 
exempted from statistical analyses as suggested by I EPA. This approach of exempting the 
constituent recognizes the limitations due to acidity related leaching and also would provide relief 
within the zone of attenuation where a Board Adjusted Groundwater Quality Standard would not 
be effective. 

Based on this discussion, it is believed that the language utilized in the response to Board 
comment No. 1 adequately summarizes the detection monitoring constituents that require 
exemptions from statistical analyses as well as the constituents that require Board Adjusted 
Applicable Groundwater Quality Standards. Based on this approach, the request for Board 
Adjusted Standards would be limited to dissolved ammonia, total and dissolved chloride and 
total and dissolved chromium. These standards would provide relief at and beyond the landfills 
zone of attenuation. All of the constituents listed in the Response to Comment No. 1 followed by 
a "*" or a """are proposed to be exempted from comparisons to the MAPCs within the zone of 
attenuation. 

25. SCL proposes an adjusted standard to groundwater quality standards at Section 811.320 
to allow the development of a new concept SCL entitles "groundwater protection standards 
(GPS)" which would be the trigger to determine when groundwater quality variations require 
corrective action. Pet. at 63, 307-314 (App. B). SCL explains that site specific conditions 
"confound the development of representative background _groundwater quality standards. " Pet. 
at 63. Clarify whether SCL's proposed GPS for detection monitoring constituents in Tables 5 
and 6 (Pet. at 96-105) are the same as applicable groundwater quality standards based on 
currently permitted background levels. Identify all constituents for which the proposed GPS is 
not currently permitted background levels. 

Response to Comment 
The currently permitted maximum allowable predicted concentrations (MAPCs) have been 
developed pursuant to 35 lAC 811.317 and 318. The MAPCs are based on the assumption 
that in the case of a landfill leak that a uniform concentration gradient would develop between 
the potential source (i.e., the landfill) and the zone of attenuation. However, as discussed by 
the petition, several hydrogeologic conditions exist at the site (discontinuous formations, mine 
highwall proximity to upgradient wells, acid drainage, mineralized water upwelling, etc.) that 
greatly complicate the determination of background concentrations. As such, the development 
of Maximum Allowable Predicted Concentrations is also significantly influenced by these 
conditions. 

SCL's use of Groundwater Protection Standards (GPS) is nearly identical to that presented in 
the federal regulations at 40 CFR 258.55(d)(4). They are proposed to be used in this case 
because 35 IAC811.325(e) and (f) (stated below) does not specifically quantify what 
concentrations "provide no significant reduction in risk to actual or potential receptors". 
Furthermore the GPS values are needed to define remedial target concentrations that are 
technically practicable and which reduce threats to human health or the environment. 
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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; ..... 

35 lAC 811.325(f) states: 
A determination by the Agency pursuant to subsection (e) shall not affect the Agency's 
authority to require the owner or operator to undertake source control measures or other 
measures that may be necessary to eliminate or minimize further releases to the 
groundwater, to prevent exposure to the groundwater, or to remediate the groundwater to 
concentrations that are technically practicable and which reduce threats to human health 
or the environment. 

Pursuant to 40 CFR 258.55(h) groundwater protection standards are established in the following 
manner: 

(1) For constituents for which a maximum contaminant level (MCL) has been promulgated under 
section 141.2 . 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 background concentration for 
the constituent established from wells in accordance with §258.51(a)(1); or 

(3) For constituents for which the background level is higher than the MCL identified under 
paragraph (h)(1) of this section or health based levels identified under §258.55(i)(1), the 
background concentration. 

The applicant has substituted the 35 lAC 620.410 Class I Groundwater Standards for the MCLs 
since the Class I Groundwater Standards are in several instances lower or more conservative than 
the Safe Drinking Water Act MCLs. 

As discussed above the GPS values are not the same as the currently permitted applicable 
groundwater quality standards or the proposed Board Established Standards for the following 
reasons: 1) The GPS values are first based on widely accepted health or risk based potable 
groundwater quality standards. The GPS values are not based on AGQS or background levels 
unless there is no promulgated standard or unless the site background level or AGQS was greater 
than the MCL or Class I Groundwater Standard. Finally, pursuant to 35 lAC 811 .320(a)(1) 
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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 landfill'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 lAC 620.410 Class I Groundwater Standards in instances 
where the Class I groundwater values are greater than the Maximum Allowable Predicted 
Standard (MAPC) calculated based on background. These Class I 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 I Groundwater Standard 
exists or in instances where the Class I 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 G 1 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 I 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 I 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 aqjusted 
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 lAC 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 I Groundwater approach in order to achieve the risk mitigation 
goals specified in 35 lAC 811.325(e) and (f). Thus unless a site specific risk assessment was 
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conducted for each constituent, it is likely that the same potable drinking water standards 
would be selected. As discussed in the response to Board comments No.1 and 7, the 
petitioner believes that Board Adjusted Groundwater Quality Standards may form appropriate 
compliance concentrations at and beyond the landfill's zone of attenuation for some 
constituents which are impacted by acid mine drainage. For instance, the petitioner has 
suggested that the dissolved ammonia, total and dissolved chloride and total and dissolved 
chromium Board adjusted applicable groundwater quality standard be effective at and beyond 
the landfills zone of attenuation. However, because acidity varies as a function of pH which is 
a logarithmic function the concentrations of other parameters such as total and dissolved 
sulfate, TDS, dissolved and total iron, dissolved magnesium, etc. may increase rapidly as acid 
mine drainage acidity increases. In these cases, the petitioner does not believe that published 
potable water quality standards reflect appropriate Board adjusted groundwater quality 
standards. 

Board approved adjusted standard groundwater quality standards are proposed for the 
constituents dissolved ammonia total and dissolved chloride and total and dissolved chromium. 
As discussed in the response to comment No. 13, the natural chloride concentration variations 
are generally subtle, reflecting an increasing chloride concentration gradient with depth. The 
historical data suggest that the concentration changes were most pronounced during times that 
large scale dewatering that was conducted during the landfill expansion cell construction. The 
landfill is now closed and the concentrations appear to have stabilized considerably. As such, 
it is believed that the proposed Board adjusted groundwater quality standard could be utilized 
to analyze groundwater data at and beyond the landfills zone of attenuation. Historical 
monitoring data suggest that few if any exceedances of this total and dissolved chloride 
standard i.e., 200 mg/L) would occur at or beyond the landfill's zone of attenuation. If an 
exceedance did occur, it is anticipated that geochemical temporal analysis of major anions and 
cations would be useful in discerning the source of a chloride exceedance. Additionally, 
analysis of the nested well data (i.e., well completed at greater depth and could be utilized to 
determine the source of the increase (upwelling from depth vs. a possible release from the 

·landfill) . 

As discussed in petition pages 128-130, dissolved ammonia concentrations positively 
correlated to increases in acidity (scatter plots indicate that the ammonia concentration 
increases are more closely associated with sulfate concentrations, an acid mine drainage 
indicator than chloride, a possible leachate indicator constituent). Iron metabolizing bacteria 
that give rise to the acidity secrete ammonia. As such the concentrations of this parameter are 
anticipated to be subject to concentration variations when pronounced episodes of acidic 
drainage occur. That said, the historical monitoring data suggest that very few instances of 
ammonia concentrations that would exceed the proposed Board adjusted background 
standard of 15 mg/L at or beyond the zone of attenuation. Thus, if such a Board adjusted 
standard is approved to implement a dissolved ammonia applicable groundwater quality 
standard of 15 mg/L at and beyond the zone of attenuation, the number of wells that would be 
required to undergo alternative source demonstration and/or assessment monitoring would 
currently be limited to one monitoring wells (Well T26S). Under these circumstances the data 
for a wide assemblage of leachate indicator constituents could be utilized to demonstrate that 
the ammonia concentrations varied as a function of acid drainage rather than a leachate 
release. Thus, the petitioner believes that the analysis of ammonia could be a useful 
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parameter whether it is utilized solely for trend analyses as suggested by I EPA or whether it is 
used for trend and statistical analyses (at or beyond the ZOA) as outlined above. 

The question of whether Board adjusted applicable groundwater quality standards might be 
applicable within the zone of attenuation is more complex. The petitioner has proposed that 
the GPS values for total and dissolved chloride be set equal to the proposed Board adjusted 
applicable groundwater quality standard of 200 mg/L. This would have resulted in the same 
numeric chloride standard being applicable within the zone of attenuation as well as outside of 
the zone of attenuation. Presently, no wells within the ZOA exceed the proposed chloride 
standard of 200 mg/L, although well G14S located on the west side of the Cell1 North 
expansion has historically exhibited concentrations that periodically exceeded 200 mg/L. The 
closed areas of the landfill expansion (Le. , Cells 1 North and 1 South which are completed 
along the west side of the previously existing landfill have landfill baseliner invert elevations 
that are more than 10 ft below the seasonal mean water table. Thus, despite the fact that 
these landfill cells are equipped with composite liners, the sump areas are dewatered in a 
manner that may promote the upward flow of mineralized groundwater. Some concern exists 
that this upward flow may result in elevated chloride concentrations due to upwelling of 
mineralized water from the bedrock. 

As such, the petitioner believes that the I EPA proposal to exempt total and dissolved chloride 
from statistical analysis requirements should be made applicable within the zone of 
attenuation. Dissolved chloride would continue to be subject to trend analysis of 35 lAC 
811.319(a)(4)(A)(i) and the proposed assessment monitoring trend analysis requirement of 35 
lAC 811.319(b)(6), (refer to response to comment No. 9) would be applicable to total chloride. 
Assuming that total and dissolved chloride are exempted from statistical analysis (i.e., 
comparison to MAPCs), the request for a total and dissolved chloride groundwater protection 
standard of 200 mg/L would be withdrawn. This 200 mg/L standard would be effective at and 
beyond the landfill's zone of attenuation as a Board Adjusted Applicable Groundwater Quality 
Standard rather than a GPS. 

As shown in Figure 1 in Attachment D, the ammonia concentration trend at each of the 
shallow site monitoring wells is similar whether the wells are located downgradient of the 
landfill or are located upgradient (i.e., well G22S). This indicates that a site wide influence 
exists which simultaneously affects the majority of the site monitoring wells (upgradient and 
downgradient) completed within the minespoil monitoring unit. This simultaneous influence 
likely reflects the existence of soil moisture conditions that similarly affected the iron 
metabolizing bacteria that exist in the mine spoil. As shown by Figure 2 in Attachment D, no 
equivalent increases in TDS concentrations are apparent that might suggest that the increased 
ammonia concentrations were the result of a leachate release. Thus the petitioner believes 
that the pronounced nature of the temporal ammonia concentration variations resulting from 
microbacteria! processes would make it extremely difficult to implement the use of A Board 
adjusted dissolved ammonia groundwater quality standard within the landfills zone of 
attenuation. Similarly, the potential use of the proposed dissolved ammonia GPS value of 15 
mg/L is likely to be limited by the same factors . Therefore, assuming that dissolved ammonia 
are exempted from statistical analysis requirements, the request for a total and dissolved 
ammonia groundwater protection standard of 15 mg/L would be withdrawn. In lieu of these 
requirements, the petitioner supports the I EPA recommendation that dissolved ammonia be 
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Other constituents that are highly influenced by acid mine drainage have widely varying 
concentrations that occur at a number of site monitoring wells. It is recommended that 
constituents such as TDS, total and dissolved sulfate, dissolved magnesium, total and 
dissolved zinc and pH not be utilized for statistical analyses since it would be extremely 
difficult to develop background standards (statistical, Board adjusted Standard or otherwise) 
that would be capable of characterizing the temporal and spatial variations in the 
concentrations of these parameters. In the case of dissolved and total sulfate and TDS, the 
observed groundwater concentrations may extend an order of magnitude or more, greater 
than the Class I groundwater standards. Similarly, pH levels have varied from near neutral to 
less than 3 S.U. making it difficult to account for acid drainage related temporal and spatial 
fluctuations in many pH sensitive metal parameters. 

The petitioner believes that Class IV Groundwater at the site (refer to 35 lAC 620.240) should 
be exempted from statistical analyses (comparisons to AGQS and MAPCs) for constituents 
that can be shown to be profoundly influenced by the effects of acid mine drainage. Due to 
the pronounce temporal and spatial concentration variations and the factors discussed in 
Appendix A of the petition (i.e., non-representative nature of upgradient wells due to proximity 
to mine high wall, absence of lacustrine deposits upgradient of the landfill, etc,), it is not 
possible to propose representative background concentrations pursuant to 35 lAC 620.440 
that could be utilized to evaluate the acid mine drainage influenced constituent monitoring data 
inside and outside of the zone of attenuation. Therefore, as recommended by the I EPA, the 
petitioner believes that these constituents (designated by"*" in comment No. 1 and comment 
No. 18 responses) should be exempted from statistical analysis. 

Finally, as discussed in the response to Board Comment No. 25, the petitioner has proposed 
that that Groundwater Protection Standards be approved for a wide array of detection and 
assessment monitoring constituents. These GPS values would define the effective remedial 
trigger concentrations within the landfill's zone of attenuation. The majority of these 
constituent GPS values are proposed due to the difficulties implementing the requirements of 
35 lAC 811 .325(e) and (f) without having clearly tabulated list of constituent concentrations 
that define the potential risk to public health and the environment. Without these tabulated 
GPS concentrations the landfill operator is required to achieve either MAPC values developed 
based on background concentrations that are demonstrated to be non-representative of the 
spatial variations that occur due to natural geochemical processes, or non-degradation 
standards which are applicable for 35 lAC 814 Subpart C Landfills. As pointed out by petition 
(page 79) this results in the implementation of the corrective action programs in a manner that 
directly conflicts with 35 lAC 811 .325 (e) and (f). 

For instance the concentration of cis 1 ,2-dichloroethene observed in the groundwater at well 
G 17S is currently approximately 4 ug/L ( approximately 1/201

h of the drinking water standard of 
70 ug/L). Under the currently regulations the operator is required to perform corrective action 
(which may require actions much more extensive than source control requirements mandated 
by 35 lAC 811.325 (f) in order to achieve the permitted MAPC of 1.04 ug/L. These corrective 
actions could be required despite the fact that groundwater quality would still be deemed Class 
IV due to concentrations of sulfate, iron, magnesium and TDS that would still exceed the Class 
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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 result in a 
net environmental detriment rather than a benefit. · 

The response to Board comment No. 25 notes the Federal SubtitleD (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 I 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 I 
Groundwater standards of 35 lAC 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 lAC 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 Ill.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 coriflict 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 GPSfor 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 Illinois Class I Groundwater 
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Standards if lower than the MCL) or background concentrations, if the background levels are 
greater than the Class I Groundwater Standard or if no Class I Groundwater (or MCL) Standard 
exists. This approach has been utilized to maintain consistency with the federal regulatory 
approach and to ensure that human health and environment based risk triggers be utilized to 
determine when additional corrective action is warranted. The use of risk based standards 
appears central to the regulatory relief provided by35 lAC 811.325(e) and (f). The risk based 
groundwater standards are deemed to be more appropriate than background standards in 
instances where anthropogenic impacts exist from prior coal mining operations since 
representative background concentrations are often impossible to develop and because acid 
mine drainage may result in analytical method interferences (i.e., elevated iron and aluminum) 
concentrations which reduce the ability to quantify other constituent concentrations. The risk 
based standards act as a tool to help insure that the remedial action costs are commensurate 
with the benefits of the corrective action. Furthermore, the use of risk based criteria help 
minimize the potential of cross media impacts that could occur if pump and treat type corrective 
actions were applied to the groundwater within the strip mined area. 

The Board is correct that the proposed GPS values include many pesticides and other organic 
constituents that have not been detected at SCL. However, if such constituents were to be 
detected in the future at concentrations less than the Class I Groundwater Standard, the 
petitioner still believes that the same environmental risk, cross media concerns and economic 
considerations voiced in the response to comment No, 26 (refer to cis 1 ,2 DCE corrective action 
discussion) would also hold true for these constituents. As such, in instances where the Class I 
Groundwater Standard is greater than the MAPC, the petitioner has requested that the GPS be 
approved as the relevant standard within the landfills zone of attenuation. As discussed on page 
79 of the petition, the continued treatment of groundwater in an attempt to further decrease cis 
1 ,2 -dichloroethene concentrations that are approximately 1 /201

h of the drinking water standard 
results in no significant environmental benefit when the concentrations of sulfate, iron, TDS and 
many other constituents are often an order of magnitude greater than the Class I Groundwater 
Standard and thus render the water non-potable. Furthermore, all available evidence (i.e., VOC 
monitoring results at T series wells) indicates that the concentrations of this constituent are 
attenuated to levels below the laboratory practical quantitation limits at the landfills zone of 
attenuation. Therefore, no evidence exists that more extensive corrective action efforts would 
measurably reduce risks or otherwise benefit potential off-site receptors. 

b. If the background groundwater quality standard is less stringent than an 
alternate standard protective of human health and the environment, comment 
on whether the remediation standard would still be the background 
groundwater quality. 

Response to Comment 
Pursuant to the procedures identified in 40 CFR 258.55(h), the background groundwater 
quality standard or in this case the MAPC developed using the background standard would be 
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the relevant GPS (i.e., remediation standard) value if the background concentrations and 
MAPCs are greater than the Illinois Class I Groundwater Standards or if no Class I 
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 I groundwater 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 lAC 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 lAC 811.320(e)(3) cannot be taken to 
represent a single quantifiable numerical standard in the same way the Class I Groundwater 
Quality Standard (35 lAC 620.41 0) represents a single numerical standard regardless of the 
specific analytical method. 

35/AC 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 I Groundwater Standard has been exceeded. In these instances the 
petitioner believes that the actual risk based standard the 35 lAC 620.410 Class I 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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The limitation of using the PQL to establish the risk based standard is apparent from the 
previous cis 1,2 DCE example provided in response to Board comment No. 26. The 
original laboratory, that conducted the groundwater analyses used to develop the cis 1,2 
DCE background at 1.0 ug/L utilized a much lower PQL than most laboratories utilizing 
SW846 Method 8260 which typically has a PQL of 5.0 ug/L. As such, the Unit 1 Landfill 
AGQS has been established in the facility's permit at a concentration that is 1/5 of the 
level utilized by most landfills operating within the state. While this AGQS certainly meets 
the intent of Section 811.320(e)(3), it has occasionally created difficulty consistently 
meeting the PQL during every monitoring round. As such, the applicant believes that the 
Class I Groundwater Standards provide a more definitive and accessible risk based 
standard that can be used to quantify the magnitude of reduce threats to human health or the 
environment than the PQL. 

The Class I Groundwater Standard is also deemed more consistent with the intent of 35 
lAC 811 .325(e) and (f) . PQL values generally reflect instrumentation, equipment and 
matrix limitation considerations rather than the risk based considerations listed by 35 lAC 
811 .325(e) and (f). Finally, the use of the PQL values developed in compliance Section 
811.320(e)(3) may in some instances provide no practical difference from the non
degradation requirements of 35 lAC 811.320(a)(2). Under these conditions, the inclusion 
of 35 lAC 811 .325 (e) and (f) into the regulations would accomplish little or none of the 
risk benefit evaluation that the regulations appear to be promoting in cases where the 
groundwater is additionally contaminated by substances that have originated from a source 
other than the MSWLF unit. 

d. Clarify whether SCL s proposed groundwater protection standards for 
pesticides and organic constituents wouldbe considered as groundwater quality 
standards at or beyond the zone of attenuation. If so, propose adjusted 
groundwater quality standards for constituents for which the groundwater 
quality standard is not based on background or PQL consistent with 35 lL. 
Adm. Code 811.320(a)(l)(B) and 8ll.320(b)(4). Propose adjusted standard 
language consistent with the format in Question 20 above. 

Response to Comment 
The groundwater protection standard for pesticides and organic constituents would only be 
effective within the landfill's zone of attenuation. The relevant standard at or beyond the landfills 
zone of attenuation would remain the permitted background levels (i.e., applicable groundwater 
quality standards) which are based on the analysis method practical quantitation limits. The 
permitted PQLs may be modified to better reflect the concentrations that can consistently .be 
achieved. However, this modification can be achieved through the significant permit modification 
process and does not require a Board adjusted Standard. As such, since the relevant standard 
at or beyond the zone of attenuation would remain the AGQS (PQL in the case of pesticides and 
organic constituents), therefore no modified adjusted standard language consistent with 35 IL. 
Adm. Code 811 .320(a)(I)(B) and 811.320(b)(4) is believed necessary, in this instance. 

F:hrork- new\SCL Adj Std Finai\Board Responses\ ffearing O.fjicer Order Response I I _ I 7 _ _15 (2).docx Printed 0 11 Recycled Paper 



f?esponse to Illinois f'ol/urion Conrroi Boord C(llllll'lents 
,'laiine County Landfill ,j cli7!SH:d Swndard Peiilion 
D<Jcember -1, 20 I 5 

00828 

28. Provide a table of the constituents SCL proposes to include on the detection monitoring 
list and each constituent's proposed numeric groundwater protection standard. 
Comment on whether an adjusted standard using this list resolves SCL's concerns as to 
setting an alternative trigger for corrective action for those constituents impacted by 
acid mine drainage and upwelling of brine. 

Response to Comment 
The permit List G1 and G2 have been edited to summarize the proposed detection 
monitoring constituents (Refer to Attachment C). The lists summarize the regulatory 
analysis requirements as well as the Groundwater Protection Standards. As discussed in 
the response to Board Comment No. 25, the GPS values are based on the 35 lAC 620.410 
Class I Groundwater Standards in instances where the Class I groundwater values are greater 
than the Maximum Allowable Predicted Standard calculated based on background. The 
proposed GPS values are based on the MAPC Standards in instances where no Class I 
Groundwater Standard exists or in instances where the Class I Standard is less than the 
MAPC. 

As discussed in the Comment No. 25 response, 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 site detection 
monitoring well. As such, it is not easy to tabulate 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 I Groundwater Standards. It is anticipated that this would be 
accomplished during permitting by revising the existing permit Attachments 1 and 2 (Pet. pp. 
538 to 550) to change the listed MAPC values to the higher of the Class I 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 (refer to Attachment C). 

The proposed groundwater protection standards would result in the replacement of the existing 
maximum allowable predicted concentration (MAPC) for some constituents with the risk based 
Class I Groundwater Standard . This change would better allow the requirements of 35 lAC 
811.325(e) and (f) to be implemented in a way that that protective of public health and the 
environment and in a way that would result in corrective action being implemented in a manner 
that achieves commensurate economic and environmental benefits. Furthermore, the proposed 
changes would still result in the non-degradation standards or Applicable Groundwater Quality 
Standards remaining effective at and beyond the facilities zone of attenuation boundary. 

The majority of the relief for the acid mine drainage and brine related site specific conditions is 
obtained through the proposed changes to the detection and assessment monitoring lists (i.e., 
deletion of constituents affected by acid drainage), and by the proposed approval of Board 
Adjusted Groundwater Quality Standards for dissolved ammonia, total and dissolved chloride 
and total and dissolved chromium). The GPS values do in some instances (i.e ., primarily 
chromium and boron) help overcome some of the limitations in developing representative 
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background concentration for these constituents. As discussed in the Petition, the site conditions 
such as the proximity of the mine high wall to the upgradient side of the landfill and the absence 
of lacustrine deposits along the upgradient (southeast) side of the landfill, limit the ability to 
develop representative background groundwater quality. Furthermore, the process utilized to 
develop the numerical MAPC values assumes that a uniform concentration gradient exists from 
the landfill to the edge of the zone of attenuation. For many metal constituents, this 
concentration gradient can be disrupted when the groundwater pH routinely varies by more than 
3 pH units (thousand fold increases in groundwater acidity) over short distances. These acidity 
conditions often result in dissolution of the mineral matter in minespoil and shale. As such, it is 
anticipated that the GPS values will provide some relief in these instances. 

29. In its petition, SCL states "GPS values may require periodic modification due to 
changes in regulations ... and/or changes in the analytical testing program or changes 
in permitted background concentrations. " Pet. at 64. IdentifY each of the constituents 
on the list in the above question which may require periodic modification to the 
numerical trigger for corrective action and explain why SCL anticipates periodic 
modification to the groundwater protection standard for that constituent. 

Response to Comment 
It is not possible to tabulate the GPS values in the manner requested. MCLs and Class I 
Groundwater Standards are generally developed by USEPA or the Agency for Toxic 
Substances and Disease Registry (ASTOR) based on exposure risk calculations based on what 
the rule makers have considered an acceptable risk (typically 1 cancer death out of a population 
of 1,000,000 persons). These numerical standards are subject to change as new toxicology 
data and studies come to light. As such, some flexibility to modify the GPS values in the future 
must be maintained in order to maintain consistency with Federal and State law. 

It is also anticipated that GPS values are likely to change for some constituents due to proposed 
changes in method practical quantitation limits (PQLs). Prior facility permits actually contained 
two distinctly different sets of AGQSs for organic constituents that were both based on the 
analysis method practical quantitation limits that were reported for the Unit 1 Landfill and the 
Unit 2 landfill, respectively.· The Unit 1 landfill generally contained PQLs that were significantly 
lower than the Unit 2 landfill based on the specific method analysis procedures (i.e., method 
purge volume etc.). Historical analyses have shown that the laboratory has not always been 
able to achieve the ultra- low PQLs on a consistent basis. As such, it is anticipated that at some 
point following the decision on the petition, that the operator will propose to I EPA as a 
significant permit modification application POLs that are consistent with the published 40 CFR 
258 Appendix II practical quantitation limits (and/or 35 lAC 724 Appendix I quantitation limits) for 
the specific method utilized by the laboratory. In this way, the permitted standards will be more 
consistent with other facilities located throughout Illinois. 

I EPA has requested that the adjusted standard petition not include the proposed Unit 2 Landfill 
PQLs since the Agency has the authority to approve changes in the sampling and analysis plan 
PQL levels as a Significant Permit Modification Application and thus the change would not 
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require Board approval. However, in the interest of being responsive to the Board comments, a 
comparison of the Unit 1 and Unit 2 PQL values are provided in Attachment E. This is provided 
for informational purposes only. No adjusted standard changes are requested of the Board at 
this time to implement the PQL changes. 

30. Explain why SCL proposes to develop groundwater protection standards as the trigger 
for corrective action rather than seeking adjusted groundwater quality standards as 
provided for in Section 811.320(a)(l)(B) and (b). 

Response to Comment 
As discussed in the response to comment No. 26, the GPS values have been proposed in a 
manner consistent with 40 CFR 258.55(h). As such the GPS values are based sequentially on 
published risk based standards such as 35 lAC 620.410 and background standards in cases 
where background exceeds the Class I Groundwater Standard or in cases where no Class I 
Groundwater or MCL exists. The GPS values would be effective only within the zone of 
attenuation and therefore the geography of the applicable areas differ from the Board Adjusted 
Background Groundwater Quality Standards, which are effective at and beyond the landfill's 
zone of attenuation. Pursuant to 35 lAC 811.320(a)(1 ), the application of Board adjusted 
applicable groundwater quality standards would have the unintended effect of extending the 
relief to the property boundary, as opposed to GPS values or MAPCs that are effective only 
within the zone of attenuation. Secondly, the GPS values are believed necessary so that a 
clearly identified health and environment risk based groundwater standard is available to 
determine when the 35 lAC 811.325(e) requirement of "significant reduction in risk to actual or 
potential receptors" is achieved. 

31. !EPA explains that it uses background groundwater quality to determine pollutant 
concentrations triggering corrective action. Rec. at 27. !EPA acknowledges that 35 fll. 
Adm. Code 811.325(e) allows !EPA to determine that remediation is not necessary in 
certain circumstances. Rec. at 27. For example, remediation is not necessary when 
groundwater is contaminated by another source and corrective action by the landfill 
would provide no significant reduction in risk to actual or potential receptors. 35 Ill. 
Adm. Code 811.325(e)(l). Comment on whether SCL believes the concerns raised in its 
petition could have been addressed under Section 811.325(e) and whether SCL views 
Section 811.325(e) as applicable to its situation. 

Response 
As discussed in the response to Board comments No.26 and 27, the applicant believes that 
35 lAC 811 .325(e) and (f) are very applicable to the site since the previous history of coal 
strip mining has rendered the groundwater non-potable. However, 35 lAC 811.325(e) and (f) 
are currently rendered ineffective at balancing environmental and economic benefits of 
additional corrective action since these regulations do not specify what risk based standards 
should be considered in determining the potential environmental and human health benefits. 
Absent these standards, the I EPA applies non-degradation or background levels as the 
appropriate level for corrective action. Based on the Agency's application of a non
degradation standard as a remedial trigger, 35 lAC 811 .325(e) and (f) do not provide the 
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balanced consideration of risk to benefits that appears to have been contemplated by the 
regulation. 

The petitioner does not believe that the concerns raised in the petition can be resolved by the 
relief seemingly provided under 35 lAC 811.325(e) and (f). As stated by I EPA Rec at 27 

" the regulations do not provide a means to determine what constitutes a "significant reduction 
in risk to actual or potential receptors. " As such, due to the non-degradation requirements of 
Ill Adm. Code Part 811.319(a)(1)(4)(A), the Illinois EPA has consistently and appropriately 
applied the most conservative non-degradation interpretation (i.e., restoration of background 
groundwater quality) as the relevant groundwater standard Current regulatory guidance 
requires that the Illinois EPA utilize background groundwater quality determined pursuant to 
35 Ill Admin. Code Part 811.320 as the trigger concentration to assess the need for corrective 
action ... " 

The petitioner believes that appropriate public health and environmental safety based risk 
standards such as the Illinois Class I Groundwater Standards referenced at 35 lAC 620.410 
are required to define concentrations that provide a significant reduction in risk to actual and 
potential receptors . Because the Class I standards are the same or in some cases are more 
stringent than the Federal Safe Drinking Water Act 40 CFR 141 maximum contaminant levels 
(MCLs) they have already been deemed protective of public health. 

The petitioner believes that without the introduction of these GPS or similar risk based values 
and the elimination the requirement that statistical analyses be conducted for parameters that 
are not representative of landfill impact at the site (i.e., sulfate, TDS, iron, manganese zinc, 
etc) that the corrective action requirements would likely be expanded far beyond the current 
source control measures and would likely include groundwater impacts resulting from 
previous coal strip mining activities. Such an expansion of the corrective action 
requirements would bring no significant benefit to public health or the environment and could 
result in cross-media impacts that increase the potential risks to human health and the 
environment. Use of the proposed GPS values in combination with MAPC values within the 
zone of attenuation, should allow the continuation of the source control measures (i.e., landfill 
gas extraction and leachate extraction system improvements) that have been demonstrated 
to reduce landfill related impacts (i.e., cis 1,2 -dichloroethene). Most importantly, the 
petitioner believes that no receptors are being affected by the facility since landfill related 
groundwater impacts are shown to dissipate before reaching the landfills zone of attenuation. 

32. Comment on whether the following language reflects SCL's request for an adjusted 
standard as to the regulatory provisions identified. In commenting on this language, 
assume that the phrase "adjusted groundwater quality standard" is a numerical 
standard set forth in the format of Question 20. 

a. In lieu of 35 Ill. Adm. Code 811.319(b)(3), SCL must comply with the following: 
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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 8II.319(d). 

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 35Ill. Adm. Code 81 1.319(b)(4), SCL must comply with thefollowing: 

Response 

If the analysis of the assessment monitoring data shows that the concentration 
of one or more constituents is attribufable 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). 

This proposed wording conflicts with 35 lAC 811.320(a)(1 ). Pursuant to 35 lAC 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 lAC 811.325(e) and (f). 

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

lf 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 ofSection 
811.317, the.following requirements apply: 
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Response 
The petitioner suggests that the term "adjusted groundwater quality standards" be replaced 
with "groundwater protection standards" for the reasons stated in the response to (b). 

Response 

1) SCL must utilize any ne·w il?formation developed siuce the initial assessment 
and inj(;rmation.fi·om the detection aud assessment monitoring programs and 
such information may be used for the recalibration of the GCT model; and 

The proposed language in (1) is acceptable. 

Response 

2) SCL must submit the groundwater impact assessment and any proposed 
remedial action plans determined necessary pursuant to Section 
811 . 319( d) to the Agency within 180 days after the start of the assessment 
monitoring program. 

The proposed language in (2) is acceptable to the petitioner. 

d. In lieu of 35/ll. Adm. Code 811.319(d)(l)(B), SCL must comply with the 
following: 

Response 

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) 
of this Section. 

The petitioner accepts the proposed language in (d) since the statement would apply at or 
beyond the landfills zone of attenuation. Suggest deletion of "of this Section". 

e. In lieu of 35 Ill. Adm. Code 811.319(d)(3)(B), SCL must comply with the 
following: 

Response 

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 di.sposal facility in accordance with Section 811.319(b)(3). 

The petitioner accepts the proposed language in (e) since the statement would apply at or 
beyond the landfills zone of attenuation. 
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f In lieu of 35 ill. Adm. Code 811.319(d)(5)(A), SCL must comply with the 
following: 

Response 

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 o.fSection 811.320 or adjusted groundwater quality standards at or 
beyond the zone of attenuation, over a period of four consecutive quarters no 
longer exist. 

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). 

A£/.iusted Standard Conditions 

33. While the petition is brought under Section 28.1 of the Act authorizing the Board to 
grant an adjusted standard, the requested relief is styled as a site-spec{fic rule. Pet. 
App. B. The petition essentially seeks alternate lists of parameters for groundwater 
monitoring purposes as well as alternate groundwater quality standard<; 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 o.f 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 red lined (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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Appendix A 

Proposed Assessment Monitoring Parameter and Class l Groundwater based GPS Values 

Saline County Landfill 

Harrisburg, Illinois 

351AC 620.410 Class I 
40CFR 141 MCL 

P01rameter 1 Standard 
Su"ested Methods lSW Groundwater lug/L 

(ugjl) 
846, 3,. Edltlon3) unless otherwise 

Indicated) 

Oicarbonilte A lk~l i n ity EPA 5.10 

Chloride'"img/L) 250 200mg/l 

Cyanide, total (mg/l) 0.2 9010A 0 .2 mg/L 

Flcoddc frn r,/l ) ~ rngL 

Nitrate (as N) (mg/L) 10mgl 

Perchlorate 314 4.9 

pH 9040C 

Phenols !total phenolics) 420.4 100 
Sulfide (mg/l) 376.1 

Sulfate" (mRfl ) 400 mg/L 

ros· (mg/ll 2540C 1200 mg/L 

Metals (Total) 

Ant imon~· & 5C!QC 6 

Arsenlc lO 60JOC 10 

Barium 2000 5010C 2000 

Beryllium 4 6010C 4 

Boron 6010C 2000 

CJdmtum , 50~0C s 
Chiomium . 100 6010C 100 

.:o~i.l!t GO !DC 10()0 

Co~ per f.O !Ot 55U 
Iron• 60JOC sooo 
Lead 

15 (target level) 
601CC 

7.5 

Manganese• 6010C 150 
Potassium GOlOC 

i\! id:e-1 60 ! CC :oo 
~ r: !cn ium so GCH)C 1)0 

S ll\'~r 50!0( S(J 

Sodium 601CC 
l'lml!i ;;m 2 UC•l \1( l 

Tin 6010C 

V01nadium 6010C 49 

line • 6010C 5000 

Mercury 2 7470A 2 

Pesliddes/PCBs 

Aldrin 8081A 

alpha·BHC 
8081A 0.11 

Beta·BHC 
8081A 

delta·BHC 
8081A 

gamma.BHC; Undane 
0.2 808lf, 0.2 

Chlordane ' 
z 60S lA 2 

4,4· 000 
8081A 

4,4·00£ 

8081A 

4,4·001 
8081A 

Dieldrin 8081A 

Endosulfan I 8081A 

Endosullan II 8081A 

Attachment A GPS levels Assessment Constituents.xlsx 
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Appendix A 

Proposed Assessment Monitoring Parameter and Class I Groundwater based GPS Values 
Saline County Landfill 

Harrisburg, Illinois 

indicated) 

Parameter 1 

35 lAC 6Z0.410 Class I 
40CfR 141 MCL Su;u;ested Methoos (SW Groundwater (ug/L 

Standard 846, l" EditionS) unle« othorwise 
(ug/t) 

8081A 

tndrio SOSlA 

tndrin aldeh·;de 80S1A 

H~ptachlor 0,4 ROS1A 0,4 

H~ptachlor epox;de ().2 BOS1A 0,2 

Methoxwhior 
40 80S1A 40 

To;aphene 11 3 SD81A --
Polychlorinated biphenyl>; PCB1; 
Arodun:; 

0.5 SOSl 05 

Herhlcides 
Dalapon 832!A 100--

Oicamba S321A -~-2,4·0; 2A·Dkhlo:ophenoxy<icetk 

.E""·Buiyl-4.6· 
70 S321A 70 

B32!A 

S311A 
Silvex; 2,4,5-1P. so 113211< s-o 

Pentachlorophenol 8321A 1 

Pidnr"'lm S32!A 500 
2,4,5~1; 2,4,5 

8321A 
Trkh{oraphenoxyutetlc cdd 

Carl:K>furans 
Carb0furan EPA53l 40 
A!dicarb Ef'A531 
£mlothal! Method 548 
Endothall EPA54S 100 
Volatiles $2008 

Acetone- Slf;Ofl G3llq_ 
~~itr;lt~; Methyl cvanlde B200E 

Acrme!n 8200B ··-Acr;.4onitril<a 82006 

Allyl chloride 32606 
Benz en€~ s I 82608 --
Bromohenzem: 

Bromochloromethar.e; 
31006 

Chlorobromomethane 

Dibromochiorcmethanfr 
W (tot,sl trihn-h:~-

82601! 
metnan~sj 

6romt:;(orm; Tribromomethan+~ 
so (tottl:! tnhalo· 

82008 
methanesi 

n·Butylbenzenr~ 

st.><:-Buty!bcnze:n~ 

lt<>ct-R<<tvlhM,M< 

CJrbon disulfide 8260E 700 
Carbon tetr-achl<>tidD 82606 s 
Chl{)robenz~oe 100 82606 
Chloroethane; E~hyl chloride 82608 

Chloroform; Trichloromethane 

~ 
82608 70 

Chlmc--pretH., 8250!1 

Chiorodibtomomr~thuw 82608 

2.-Chlorot-oil..J~ne 
c . -----

Attachment A GPS levels Assessment Constituents.x!sx 
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AppendiK A 
Proposed Assessment Monitoring Parameter and Class I Groundwater based GPS Values 

Saline County landfill 
Harrisburg, Illinois 

35 lAC 620.410 Class I 
40CFR 141 MCL 

Suggested M ethods (SW Groundwater (ug}l 
Par;~met~r l Standard 

846, ;" Edi tian3) unless otherwise 
(ug/l) 

indicated) 

t-Chloroto!uene 

Dibromomethane 

o·Dichlorobenz.~ne; 1.2 
600 82608 600 

Dichlorobenzene 

m-Oichlorob(mzene; 1.3-· 
82606 

Dichlorobenzene 
p·Oich!oroben1er.e; 1.4-

. 75 82608 750 
Dichlorobenzene 
trans-:1,4-Dichforo-2-bu:e.ne 82608 

Oichlorodifluoromethane; CFC·12 
82608 1400 

l,l~Di chloroethane; Ethyldldenc 
8260B 1400 

chloride 

1.2-Dichloroethane; Ethylene 
5 8260B 5 

dichloride 

l.l·Dichloroethylene; 1,1-
7 82608 7 

Dichloroethene; Vinylidene chloride 

cis-1.2-Dlchloroethvlene cis-1,2· 
70 8260B 70 

Oichloroethene 
trans-1.2-Dichloroethvlcnc trans-1.2 

100 82608 !00 
Dichloroethene 
1,2~0ich l oroprop(loe; Propylene 

5 82600 5 
dichloride 
1,3·0ichloropropane; Trimethylene: 

82606 
d ich lor id~ 

Z,2~Dichloropropanc; 
82608 

l>opropylidene chloride 

l,lADichloropropenc 82608 

cis-1,.3-Dichloropropenc 82606 

tr .:tns-1 ,3~Dichloroproper,e 82608 

Ethylbenzene 700 8260B 700
1 

Ethyl methacrylate 
82608 

Hcxachlorobutadlt!ne 
82GOB 

2 Hexanone; Methyl butyl ketone 
82608 

Isobutyl alcohol 8260B 

lsopropylbem.ene 700 

p· lsopropylto!uene 
-~--

Mcthacrylonltrllc · 82600 

Methyl bromide; 8romomethane 
82606 

MethVI-ter·bUtyiether (MTSE) 70 

Methyl chloride; Chloromethane: 82608 

Methyl ethyl ketone; MEK 2-

Butar.onc 
82608 

Methyllodlde;loriomethane 82608 

Methyl methacrylate 
82608 

4-Methyl-2-pentanone; Methyl 
82608 

isobutyl k~~tnn~ 
Methylene bromide; 

82608 
Dibromomethanr. 
Methylene chlor!df:; 

5 8260B s 
Oichlorornf!thtme 
Naphthalene 82600 140 

Prol}ionitrll ~; Ethyl cyanide 82608 

r.·Propylbenzene 
Styrene 100 82606 100 

1~1. 1 ,2ATctrachloroethane 82608 

l.l,2,2·Tetrachloroethane 82608 

Tetrachloroethylene; 
Tetrachloroethane; 5 82606 5 
Perchloroethylcne 
T!!trahydro,uran 

Toluene 1000 8l60B !000 

1.2,3~Trichlorobtmzenc 

l,2,4·Trichlorobenzene 70 8260B 70 

Attachment A GPS level~ Asses~mr.nt Constlt.uents.xlsx 
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Appendix A 
Proposed Assessment Monitoring Parameter and Class l Groundwater based G?S Values 

Saline County landfill 
Harrisburg, Illinois 

35 lAC 620.410 Class I 
40CfR 141 MCl 

Sugg.,rted Metllods{SW Groondwatet (ug/l 
Parameter 1 Standard 

!l46, l'' Edltlon3) unless otherwise 
(ug/l) 

indicated) 

l,1 1 l~T rkhloroeHsane; 
200 R260B zoo 

Methykh!oroform 

1,:L2 ·Trfchloroetharw 
• 

8260G -~·--Trichloroethylene; Trkhloro-ethene 
82606 

lrich~oroflooromethane; CfC-11 82608 2100 
1;2,3~Trich!oropropan.z Sl<i()B 

1.2. 1herwm.;.~ 

· rnm~thvtheMent! 
.acetate SZGOB 

chloride; Chloroethem! SZ60B ·--
e {lm~l ' 10,000 82600 tOO:lO 

8011 

opro-pane; 
0.2 8011 0.2 

l~2~o;nrmnoeth;me; Ethylene-
0.05 sou 0.05 

Cs) 

Acenaphthene 8271)( 41.0 

(.4cenaphthylene S27C£ 

~rene: 2-AAf 

S270C --snoc 
Si7GC 

!Anthracene 8270C ZlOO 

iiiii 8270C 0.13 

enoc 0.18 
. 8270( 0,17 ··-Benzojghi}peJylefle: 817t£ 

aenl.ola}pyn:me 0.2 S270CSIM 0.2 

Benwlcacld S270C 18.()00 

Bemyl alcohol snoc 
:~'~.v)m£>th:ane B270C 
--~------ r----·· e:thJJr; 

8270C 

2*Chlonr-l ,mcthyi<ethyl) ether.: 
OichiorMiisopropyl elher: DCIP, 8270(: 
note5 

2:-·ethylhmryi} phthalate 
6 827()( 6 

omophenyl phenyf ethftr snoc 
hafate; 8enzyl l:HJtyi 

8270C 

; 8Bn<>.arnine, 4· 
8270C 

SZ70C 

· ~1 .. Chloro"3" 
8270C 

nt svoc 
2-Chloropllk,nol !l270C 

4·Chi<>rophenyl phenyl ether S270C 

Chrysenc 827()( 12 
m~Cmsol;3-rrHHhyiphenn! 8270C 

o·Cresoi; 2:-me:thyiphenoi s27r£ 350 

p,Crewl;4-methy!pheno~ 8270C 

Oiallate 8270C 
Oibentl<l~hJanthracene 8270C 0,;1 

Olbe-nzafuran 8270C 
tH·n-butyl phthalate 8210C 700 --
3,3-·Dk:hlorobemidintt S27()C 

2.,4-·0khlorophenof S270C 

2,5--0khloropht":no! 8270C 

8270C : Slh'lO 

o;methOOite: 
S270C 

Attachment;.\ GPS levels. Assessment Conshtuents.x!sx-
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Appendix A 

Proposed Assessment Monitoring Parameter and Class I Groundwater based GPS Values 

Saline County landfi ll 

- Harrisburg, Il linois 

35 lAC 620.410 Class I 
40CFR 141 MCL 

Suggested M ethods (SW Groundwater (ug/l 
Parameter .t Standard 

846, 3"' Edltion3) unless other\v!se 
{ug/L) 

Indicated) 

P·(Dimcthylamino)azobcnzene 
8270C 

7,12-Dimethylben:(a)anthracene 8270C 

3,3' -Dimcthylben:id ir.e 
8270C 

2,4·0imethylphcno!; m-Xylenol 8270C 

Dimethyl phthalate 
8270C 

m··Dinitrobenzenc BZ7CC 

~.G·Oi nitro -o-c re~Oii 4,6 Olnitro-2-
8270C 

methylphenol 
2,4-Dinitrophc.-nol 6270C 

:t:,4-0inltrotoluene Bl70C 0.31 

2,6·01nitrotoluene 8270C 0.31 

Oi·n-octy! phthal.1t.e 
8270C 

1,4-Dioxane B270C 7.7 

Diphenylamine S270C 
Ethyl methanesulfonate 8270C 

F;)mphur 8270C 

f luoranthenc 8270C l80 
Fluorene 8270C 280 
Hex3chlorobenzene ' 8270C 

Hexachlorocyclopcntadiene 
50 8270C sa 

Hexachloroethane 8270C 

Hexachloropropene 8270C 

lndeno (1,2,3 cdl pyrene 8270C 0.43 

lsodrln S270C 

lsophorone 8270C 

lsosafrole 8270C 

K~pone 8270C 

Methapyrllr.ne 
8270C 

3·Methvkho!anthrene 
8270C 

Methyl mcthanesulfonate 8270C 
2-Methy ln4lphthalen~ 8270C 28 

1.4-Naphthoqulnone 8270C 

1-Nilphthylamine 8270C 

2-Naphthylamir.e 8270C 

o·Nitroaniline; 2·Nitroanlline 8270C 
m¥Nitroanlllnei 3·Nitroanllc 8270C 

p·Nitroar:ilinei 4-Nitroflnll inc 8270C 

Nitrobcmtcne 8210C 
o-Nitrophonol; 2-Nitrophenol 8270C 

p-Nitrophenol; 4·Nltrophenol 8270C 

N-Nitrosodi-n-butylamine 8270C 

N-Nitrosodicthylaminr. 8270C 

N-Nitrosodimcthylamine 8270C 

N-Nitrosodiphenylamlne 8270C 
N -Nitrosodipropylctmin~; N¥N it'ro~u¥ 

N-di propylamine~ Oi-n-propylni 8270( 
trosaminc 

N-Nitrosome1hvlethalarnirte 8270C 

N·Ni~rosopiperid !ne 8270C 

N-NitrosopvrroliCino 8270C 

S··Nitro ·o·tolu!dinc: 8270C 

Pr.ntach!orobenzene 8270C 

Att~chment A G?S levels Assessment Constituents.xlsx 
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AppendiKA 
Proposed Assessment Monitoring Parameter and Class I Groundwater based GPS Values 

Saline County landfill 

Harrisburg, Illinois 

3S lAC 620.410 Class I 
40CFR 141 MCL Suggeste d Methods {SW Groundw ater (ug/l 

Parameter"· Standard 
846, 3" Edit lon3) unless otherwise 

(ug/L) 
Ind icated) 

Pentachtoronltrobenzene 8270C 
Phenacet in 8270C 

Phenant hrene 8270C 

Phenol 8270C 100 

p·PhcnylenediMnine 8270C 

Pronamlde 
8270C 

PyrenC! 8270C 210 

Safrole 8270C 

1.2.4,S·Tctrachlorobenzene 8270C 

2,3,4,6·Tctrachlorophcnol 8270C 

O,O·Oiethyl 0·2·pyrazlnyl 
phosphorothioate; Thionazin 8270C 

O·To!uldine 8270C 
2A.S· Trichlorophenol 8270C 
2,4,6 ··Trithlorophcnol 8270C 
O,O,O·Triethyl phosphorothioate 

8270C 

svm·Trln ltrobemene 8270C 

SVOC 8270 Pest icides 
Alachlor 2 

Atrazine 3 

Oisulfoton 8270C 

Methyl parathion; Parat hion methyl 
8270C 

PM .athion 
8270C 

Phorate 
827DC 

Simazine 4 

Note'S 

Cc:.:UJ :l.er.•.! !.hown :n rtd Jt·: currt:nt~{ requ rtJ !.:t<: .,~~ ~:.J;"))>.t.: .:l !O ;. r. Ce e!r•J ~r ••:1JUstt-d J t<lr.!ldrd ~ti. 1 !10n . 

Constltut.• nt ~ shown in blue are currently not required but are propo~ed 10 be added per .1dju.sted il t <~ nd;ud pel ;tion. 

• R ind•c.,tc1. con1.1itucnts th.1 t are propo~ed to be C1tet'l'lpted from the requfremen t<; of 3S lAC 811 .319(01) (~)(A)(ii and i\') · 

i .e .• ~ubject to S monitoring rouind trend .lnJ iysis but exempt frorn wmparisons to AGO.S or ~.AP6. 

"· lndic:;tei ytell located w !thin ZOA that is subject to only the 8 Rnund trer:d anui'(Sis. 

11 R ind1ca tes that Sourd o:~dju~ted groundwil!l.!r qu~iity .s t.:Jndards are proposed for this constituent . 

1. The t (>£u!atory requirement!; pcrt<)in only to the list of substances; the right hand colurnm, (Methods and PQL). are giv 

2. Common names are those w idely us.ed !n government r€:guli'lticns, scientific public.ltlons. and commerce; synonyms i! 

3. Suggested Method1. refer to unalytical procedure number.1. u~ed in US EPA Report SW· 

846 'Test Methods for Evaluating Solid Waste', lhird Edition (;;,s updated by Updiltes i, II. 

4. Practic.1l Ou:mtil.ltion Umits (PQ.ls ) ou P. the lowt"!it concentr::ttions of .1na!ytes in ground w<l le rs th.lt can be reliably 

determined withm specrOcd limiu of precision ;:md ;:~ccuracy b•; the indic.:Jtt>d method~ under mutlne liiborutory 

oper<Jting cond itiO Rio. ihe PQL.s listed are generally sta ted to one significant figure. PQL.s <lrc based on S ml samples for 

volatile orgJoia ar.d l l ~mples f01 s.cmi·Vol<lti!c orgJni~. CAUTION: The PQI. ~lut"S in many cases arc bast>d only on J 

RCnerJI cstrmiHC for the method omd not on 3 detE!tminatlon for indi..,idual compounds; PQls arc not n part of !he 

regulatio n. ChMg~s in GrOt;r:dwatcr St.lnd:mh bnsed oo i"QU ~h.1ll be i1ppfOvied by I(PA in a Permit Modifiuticn 

Applieoition. 

5. Thi~ ~ubst.,nce i$, often c-~ lt~d Bis(2·chloroiscpropyl) c th~r. the name Chem ic-,.11 Abstr.lcts Service .lpp lie~ lo it:: noncommcrdal 

is.omer, Propane, 2.2 '~oxybis fl·c-h!oro {CAS RN 395}3·32-9}. 

6. Chlord.1ne: This entry lndud~~ alph il·chlordane (CAS RN SJ OJ -71-9), bet iHhlcrdunc (CAS A.N 5103-74·2), gumma· 

ch!ord.me {CAS RN SS66·34·7). ~nd cor.st1tuemsof chlordane {CAS RN 57·74·9 3nd CAS RN 12789-03 ·6). PQL 'ihown is 

7. Polychlorinaled biphl'nyls (CAS nN l3.36-36-3}; this category cont;;ains congener chemlcil:ls, induding ccnstitucnu of Arodor 1016 

I CAS RN l2674-11R2). ArccJor 12211CAS RN 11104·28-2), ArocJor 1232 (CAS RN 11Hl·l6-S}, Arodor 1242 (CAS RN 53469'·21·9}, 

8. To.-:3phcnc: 1hl<i entry indudes coogener chernica!<; contJincd in t·echnic~ l tox:lphenc (CAS RN 800l-3S·2i, i.e ., chlorin 

9. Xylene {tot-al}: TI1 is entry includes o-xylene fC.AS RN 96-47-6). m·.xyienc {CAS RN 108 ·38·3~. P·ltylene (U\S RN 100·42R 
3), and unspecified xytenes (dirnethvlbenzencs} (CAS R.N 1330·20..7). PQU for method 8021 ate 0.2 f&r o xylene i'lnd 0.1 

rot m-or p-xy!cne. The PQl for m ·X'flene is 2.0 mg/L by method S020 or 8260. 

Attachment A GPS levels A!>se.ssment Cons tituents.xlsx 
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Attachment B 

Board Adjusted Groundwater Standard Regulatory Justification 



AppendixB 
35 lAC 811.320(b)(4) Justification of the Proposed Board 

Adjusted Groundwater Standard 

0000:843 

The proposed request to implement Board Adjusted Groundwater Quality Standard for dissolved 
ammonia, total and dissolved chloride and total and dissolved chromium is justified on the basis 
of implementability and environmental considerations. The rule of general applicability cannot 
be implemented due to site specific considerations (i.e., presence of acid mine drainage which 
results in large fluctuations in the pH ofthe. groundwater .(i.e., 3 pH units) and the presence of 
regionruly documented upwelling of saline formation brines. The site specific and regional 
groundwater quality factors also constrain the ability to develop representative interwell 
background standards (background developed from pooled upgradient monitoring data). This 
limitation arises from the close proximity of the landfill to the southeastern or upgradient high 
wall, the general absence of saturated lacustrine deposits upgradient of the landfill ~d from the 
inherent difficulty locating background monitoring wells in fractures capable of characterizing 
the upward movement of formation brines. 

Due to these limitations, it is not possible to develop background values which are representative 
of the lacustrine, minespoil and shale monitoring units. Attempts to utilize the down gradient 

. data, both from down gradient Unit 1 Landfill wells and from more distal Unit 2 wells have been 
denied due to the potential for impacts derived from the existing landfill. 

The proposed Board adjusted groundwater qualitY standards are also warranted based on 
environmental considerations. As previously mentioned, the masking influence of the acid mine 
drainage results in significant ASD analysis and evaluations which slow down the 
implementation of assessment monitoring and corrective action. Collection and treatment of the 
acid mine drainage water may also result in cross-media impacts when the water is sent to the El 
Dorado Publically Owned Treatment Works (POTW). Acidic drainage water containing 
elevated concentrations of heavy metals and sulfate are not easily treated, potentially resulting in 
the treatment effluent passing these constituents into the receiving stream. The proposed 
parameter list revision and proposed board adjusted groundwater standards will help enable the 
corrective action to be focused in areas which present clear evidence of landfill release impacts 
rather than expanding the area to include appreciable volumes of water derived from the strip 
mined areas which have not been influenced by the landfill. 

The adjusted standard petition requests that pursuant to 35 lAC 811.320(a)(l)(B) the Board 
approve groundwater quality standards for the following constituents: dissolved ammonia, total 
and dissolved chloride and total and dissolved chromium. In order for this request to receive 
consideration, 35 lAC 811.320(b) requires that the petitioner provide the statutorily required 
demonstration of the justification for the adjusted standard. The regulations identify two tiers of 
demonstration which may be required depending on the resource value of the groundwater. 
While the proposed adjusted standard seeks to implement Groundwater Protection 
Standards(GPS) based on the highest possible level of groundwater usage potential (i.e., Class I 
Groundwater), it is clear that the previous coal strip mining at the site have degraded the 
groundwater such that the demonstration requirements listed in 35 lAC 811.320(b)(4) are most 

C:\Users\owner.owner-THINK\Desktop\0/d Dara\C __ \Doc:uments and Sertings\CS Geologic LLC\My Documenrs\Projects\SCL. 
Ad} Std Finai\PCB CommentsVJ.ppend B justijication.docx 



appropriate. These requirements are restated below in italics along with the petitioners 
demonstration. 

4) For groundwater which contains naturally occurring constituents which do not meet the 
standards of35 Ill. 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; 

Demonstration 
Neither the lacustrine, minespoil nor the hydraulically connected bedrock are utilized as a source 
of potable water supply. Figure 5 of the petition (pet. p. 112) depicts the location of private 
water supply wells located in the vicinity of the landfill. The water well construction records for 
each of these wells is presented in Appendix C (pet pp. 324 ~366). As shown by the water 
supply well drilling record locations shown on Figure 5, the closest potable well (Record 21) is 
located approximately 0.5 miles upgradient (southeast) of the landfill. This well was drilled to a 
depth of 185 feet and cased well into the bedrock such that it is not hydraulically connected to 
the shallow minespoil deposits that the landfill is constructed upon. Furthermore, this well was 
installed in 1900 and indicated poor water quality (i.e., "mineral deposits in tea kettle") and thus 
may no longer be in service. 

The drilling record No. 11 which is shown approximately 0.5 miles downgradient of the existing 
landfill area was abandoned and was never completed as a potable water supply well (Refer to 
Appendix C pet. p. 338). Similarly, Well No. 10 (pet. p. 337) located approximately 4700 ft. 
northwest (downgradient) of the existing landfill does not appear to have been completed as a 
potable water supply since no pump was installed in the well or pitless adaptor. The well was 
cased 100 foot into the bedrock and therefore, is not completed in the minespoil or shallow 
bedrock upon which the landfill has been constructed. As such, given the degraded nature of 
the strip mine groundwater quality and the lack of any potable wells completed in the same 
hydrostratigraphic units in the vicinity of the site, the proposed Board adjusted groundwater 
quality standards for total and dissolved chloride background (200 mg!L) and total and dissolved 
chromium (100 ug/L) will not adversely affect any drinking water sources since the proposed 
standards are based on Class I potable groundwater standards (refer to 35 lAC 620.410). 
Similarly, as previously mentioned the requested dissolved ammonia standard of 15 mg/L would 
not adversely affect any drinking water sources since the proposed ammonia standard is based on 
the lllinois General Use Water Standard (refer to refer to 35 lAC 302.212). Dissolved ammonia 
concentrations are correlated to strip mine acidic drainage conditions. Even if ammonia derived 
from the landfill did enter the groundwater, it is relatively immobile under acidic conditions and 
would be anticipated to be absorbed to soils and/or form relatively immobile salts. As such, 
ammonia would not be anticipated to mib'Tate significantly in the strip mine environment. 

B) The change in standards wf/l not interfere with, or become injurious to, any 
present or potential beneficial uses for such waters; 
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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 site. Because these 
mine activities existed prior to the landfill, the site groundwater is classified as Class IV or 
"Other Groundwater" pursuant to 35 lAC 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 in35 IAC 620.410. 
Similarly, the dissolved ammonia standard of 15 mg/L is based on the General Use Water 
Standard (refer to 35 lAC 302.212) which is deemed protective ofhuman 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/or 
aquatic life in area streams. 

Demonstration 

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 costs likely to be incurred in meeting the standards; and 

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 ran1ification 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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Demonstration 

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; 

iv) The total dissolved solids content of the groundwater is more than 3, 000 
mg/l and that water will not be used to serve a public water supply 
system; or 

v) The total dissolved solids content of the groundwater exceeds 10,000 
mgll. 

Sections (i), (ii) and (iii) (stated above) are not deemed relevant to the petition since the 
petitioner does not question the availability of the groundwater, at least within the saturated 
minespoil deposits. Rather, the petitioner has demonstrated in Petition Appendices A and I, that 
the groundwater is so heavily degraded by previous coal strip mine operations that the 
considerations listed in sections (iii), (iv) and (v) greatly limit any potential use of the 
groundwater. These considerations are discussed in additional detail in the following paragraph. 

As shown by the SCL permit presented in Appendix G, the permitted interwell Total Dissolved 
Solid (TDS) background concentration within the minespoil unit is 8,579 mg/L (pet p. 528). The 
intrawell TDS background concentrations in the minespoil unit are often greater than the 
interwell background concentration and in some cases range in excess of24,000 mg/L (i.e., well 
G20S pet p. 544). Similarly, the shale bedrock intrawell TDS background levels range up to 
10,800 mg/L at well G 19D (refer to pet. p 548). Eight of the 11 shale monitoring wells have 
intrawell TDS background concentrations which exceed the 3,000 mg/L referenced above in 
criterion (iv). Furthermore, every one of the minespoil monitoring wells has a sulfate 
concentration which greatly exceeds the Class I Groundwater Standard of 400 mg!L. Similarly, 
the upper portion of the bedrock is hydraulically connected to the minespoil Wlit such that 10 of 
the 11 bedrock monitoring wells also exceed the sulfate Class I Groundwater Standard. Sulfate 
at elevated concentrations acts as a laxative. Due to the elevated sulfate and heavy metal 
concentrations, it is highly unlikely that the water from either the minespoil or the hydraulically 
interconnected bedrock will ever be utilized as a public water supply system. Even if such future 
use could occur, the requested dissolved and total chloride adjusted standard of 200 mg/L, 
dissolved and total chromium (100 ug/L) or the dissolved ammonia standard of 15 mg/L would 
in no way impair such a use. 
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Attachment C 

Proposed Detection Monitoring Constituent GPS Values 



Parameter 

35 lAC 620.410 

Clos<IGW 
(mg/L) An;afys is Procram 

Appendix C 
Proposed Detection Monitoring List G 1 Constituents 

Saline Co. Landfill 

Proposed Groundwt~tcr 

ProtectJon Stoand.lrd 
(mg/l) 

Harrisburg. IL 

Rat ionale/Comments 

Exempt rrom MAPC Pa,.amNcr ~ubject to ;u;!d drainage temporal aod spa tial concentration v.uiatlons ;and is thl'rt!fore exempted 

JPH 1 IJJ lAC 811.JJ9ra)(4HAHiJ j Comparisor\s from MAPC and AGQS cornpatisons --· · 

Specific l.onductu nce 

dissolved ammonia 

d;ssolved arsenic: 0.01 

total bariurn 

diSl.Oivcd boron 

JJ lAC ..Vi l .JI?fa}(JHAJ(il 

Jj lAC S//.J/9(Q}{;j(A/(II 
JJ lAC 1!//.J/?ia)(IJ(A)(h! 

35 lAC ,,I/ . J/9(a){l)f.~ lfli 
Jj W .'8/J .31V(a)(J){A)(ill 
JS I.{C 8/ l . JI ~{ai (JJ{A}II•J 

JJ lAC HI/ Jl9(a}(IJ/Aj{iJ 
JS lAC M J . J! 9(UJ(~)(.{/(Iij 

J.~ lA C.~ II . ;lt?rn){JJ(AJ(h'J 

35 /AC SJ / .• H9(a1(-l)(.~loj 

JJ IAC 81/.3/9(a){IJ(A){iti 
3$ !A.C Rl J. JJ9(i1)( -I}(AJtil') 

Exempt from MAPC 

Comparisons 

Exempt from MAPC 
Comoarisons 

Refer to Permit Attachments 1 

Parameter subject to acid drainage temporal and spatial conc('ntrarion VJri:atlons. Consti tuent nof lnct-.Jdcd 

in 35 lAC 811 .319fal(ZI{A) t .herefor~ ~c!justed .1tilnd<Jrd is not requited ror thi1 c.onst i tu(.>nt . 

l,ro,XlScd Doard Adjus!ed Groundwater SlandJrd bused on 35 lAC 301.2 12 Gcncml Use \Vater 
Quality Standard ciTe<:dvc bcyound ZOA. 

and 2 rot intcrwell &. intrJW<!ll ~ ~~general thl't'Xistlng pcrmlttcd MA?C:; urc grcJtcr thil n Cltm I Std. Therefor€', GPS values are generally 

MAPCS based on MAPCs. Mooitorinp, data ur or beyond t he ZOA will be compared to pcrmlttM AGQS val us. 

Greater o { 1.0 mg/l or ~·tAPCs 

listt.'d in Permit AtWchrncnu liThe GPS val uPs arc bJse-d on the higher or the MAPC~ and the dilu 1 Groundwater Standard, Monitori ng 

and 2. d3t.l ~tor bC'(Ofld the 20A will he compared to pcrrnltted AGQS VSJius:. 
Greater of 2' .0 mg/l o~ ""1APCs 

lbtl.'d In Pt>rm;t Attacfunents l iTh(> GPS va lues <Jre based on the hichcr of the MAP~ and r h~ Cl;.:~ss I Groundwater St3ndard. Moni toriog 

and 2. data at or bc.,.ond tl"l e ZOA will bt.o compared to permitted AGQ.S va!us. 

Jj lAC 8 li.Jl9{o){.J}(.'CI(d E:tempt frorn MA?C SubJ~t to trend analy..e:s Inside ofZOA J nd comparisons to proposed Board adjusted £tOundwatcrSt<:~ndard 
ldislolvcd chloride j 200 .15/AC 81/.JI9(a)(4J(A)(•\') COmparisons --1""''-'o"-r..::b::;evo="d::..:.:.l h:.:o•.::ZC~JA:::· ______________ _____________ -f 

dinolvl>d chromium 0.1 

cyanide total 0.2 

d i~sol.,ed ll'.:Jd 0.0075 

diss:ol\ltd ma,qnP.siurn 

dissolvt!d mercury 0.002 

diuolved nit rate 10 

dlssolvt.•d .sulfate 400 

Total b!s~o!ved Solids 1200 

di~mlvr.-d zinc 

JS H C 8//. JI9(aJ(~)/AIII/ 
3J lAC SJ I .JIY(a){-IJ(AI{''I 
.u l.~c 81/ JI91''1(1)(A)tn~ 

J.S lA C 8 1 J.JI ?{tl){.f)(tfl{ll 
.lJ lAC 811.519,n)(4J(A)I"I 
J.$ /AC 81 J .• f!.Q(a}(-I}(A j(ll') 

O.J 

0 .2 
Grc3ter of 0.0075 mg/l or 

Subject to comparisons to ttu~ proposed GPS ot 0.:1 mpjl. inside the ZOA and to thP. proposed Board adjusted 

fttOondwatcr ~tandard of 0.1 m.rfl at or beyond the ZOA. 

Subje<t to comp.uisons to the p1opo~d GPSof 0.2 mr)llnside the 7.0A and to Pi!rml t Atrilchmeo t 1 <Jnd 2 

AGQS Villues at or bloyond the ZOt, , 

Jj lAC HI l •• l/9(11}(1}1AI{II 
.15 HC 811.319m}(-4){A)(i0 
3.5 fA.C 8! I . . H9(u)(.fj(.4)!l\"} 

MAPU listed In Permit IThC? GPS vah•cs are based on the hlghN or the MAPCs and the Cl.ls:s 1 Groundwatf.'r St."tn~_ard. Moni toring 
,\tt<Jchment!. 1 and 1.. dJta at or beyond the lOA w ill be CO!Il l>arcd to permitte<:i AGQS valus. ' 

f:xcmpt from MAPC Par<~mctcr .subject to acid drainage temporal and sp3tiaJ concentrat ion variation.; Jnd Is there fore exemptr.-rl 

·-4JJ lA C .u I .J l SJrnJ(.J}(A)ItJ I Comparhons from M~~C and AGQS conw<Jtlsons 
JJ /,-tC IJJJ.JJO(aitiJ(Aioi ure~ter 01 v.uui mSJLor 
Jj lAC HII.J/9(o){:UAJ{riJ MAPCi l;sted in Permit TtJe GPS v;,lucs are ba~d on the higher or the MAPCs and thl' Class 1 GroundwatN Standard. Monitoring 

U J..f.C: 81 I JJIJm){.J)fAJtl v) AttJchmenu l and 2. data at or beyond the ZOAwill be compJf(>d to permitted AGQS \lalu~. 

.H lAC' 81 1 .• 1/9(oJ(4UAi(iJ Grl'3tcr of 10.0 mr.iLor 

J5 l AC 81/.JI 'i(n}(.JJ(A)(iil MAPC~ J{o;.tcd in Permit 
JJM.CSii.H 9(a)r-l)r:t Jrn'i AHachrnents 1 and 2. 

~ Exempt from MAPC 

J.5 JA('8/J 3 / IJ(,J}/../){AI(t) 

3J lAC .'O/.J/9((J}{.JJIAJM 

JJ lA(' t'<II .JI 9tn)(I)(AJ(iJ 

Compar isons 

Exempt from Mt\PC 
CompJ ri~ons 

Exempt I rom MAPC 

Comparisom 

G?) H1 b" l);He-co., M4PC. 

co"t('ct :JJI<t, ldkulatc 

!5/·H ,"if/3/'lff:/I .JJ•-ft/•1 I OJC<.l:'OU"\d,lfl();.l'Opo\P[JPS 

~~-.. ··----
The GPS values art' b~~cd on the hlcher of th~ M,wcs and the Clil~\ I GroundwiJll'r Standard. Mcmito1in.c 
data at or beyond th~ lOA will be compared to permitte-d AGQS valus. 

Parameter subjec t to acid drainar.e temporal Jnd ~patial concent r~ tion variations and Is therefore cxcmpterl 

from MAPC und AGQS compallsons 

Pa;anlctC( subject to acid drilinage temporal and SP<~Iia\ concc!'ltra tion Y:lri<Uions and is t/'lereforc c•emptcd 

from MAPC and AGQS compath or'ls 
Parameter subJC<t to 3cid drainage temporal Md spatial cont(.'ntration vari3tions and 1~ th(;fP.fO~;·;;;empted 
fro:n MA;.tC and AGQS comp3tlsons 
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Rl'fN to Perr.·n ;~tl .t Lfl· n~'llt\ I I 
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~-~~£_?~~SIU~--
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Unitt 

Background' 

Concentration Mine Spoil Unit 
(ug{L) MAPC(ug/L) 

Acetone 10 10.4 

Acrylonitrile so 52 

Benzene 1 1.04 

Bromobenzene 1 1.04 

Bromochioromethane 1 1.04 

Bromodlchloromethane 1 1.04 

Bromoform; Trlbromomethane 1 1.04 
n-Butylbenzene 1 1.04 

sec-Butylbenzene 1 1.04 

tert·Butylbenzene 1 1.04 

Carbon disulfide 1 1.04 

Carbon tetrachloride 1 1.04 

Chlorobenzene 1 1.04 

Chloroethane 2 2.08 

Chloroform; Trichloromethane 1 1.04 

o-Chlorotoiuene 1 1.04 

p-Chlorotoluene 1 1.04 

Dibromochloromethane 1 1.04 

l,Z·Dibromo-3·chloropropane 0.05 0.052 

1,2-Dichlorobenzene 1 1.04 

1,3-Dichlorobenzene 1 1.04 

1,4-0ichlorobenzene l 1.04 

trans-1,4·Dichioro·2-butene 1 1.04 

Dichlorodifluoromethane 2 2.08 

1,1-Dlchloroethane 1 1.04 

1,2-Dichloroethane 1 3.04 

1,1-Dichloroethylene 1 1.04 

cis-1,2-Dichloroethylene 1 1.04 

trans-1,2-Dicioroethylene 1 1.04 

1,2-Dichloropropane 1 1.04 

1,3-Dichloropropane 1 1.04 

2,Z·Dichloropropane 1 1.04 

1,1·Dichloropropene 1 1.04 

1,3-Dichioropropene 1 1.04 

cis-1,3-Dichloropropene 1 1.04 

trans-1,3-Dichloropropene 1 1.04 

Ethylbenzene 1 1.04 

Hexachlorobutadiene 10 10.4 

2-Hexanone; Methyl butyl ketone 5 5.2 

rsopropylbenzene 1 1.04 

p-lso~ropyltoiue~!!__ 1 1.04 

AppendixC 
Proposed Detection Monitoring Ust G2 Constituents 

Saline Co. Landfill 
Harrisburg, IL 

Proposed Proposed 
40CFR141 35 lAC 620.410 Groundwater Groundwater 
Maximum Class I Protection Protection 

Contaminant Groundwater Standard Standard 
level Standard 

Shale Unit 
Spoil Unit Shale Unit 

MAPC(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) Basis For GPS Values 
10 6300 6,300 ug/L 6,300 ug/L· Class I Groundwater Standard 
50 52 ug/L so ug/L Unit1 MAPC 
1 s.oo 5.00 s.o ug/L 5.0 ug/L Class I Groundwater Standard 
1 1.04 ug/L 1.0 ug/L Unit 1 MAPC 
1 1.04 ug/L 1.0 ug/L Unit1MAPC I 

1 1.04 Li7i. 1.0 ug/L Unit 1 MAPC 

1 1.04 ug{L 1.0 ugjl Unit 1 MAPC 
1 1.04 ug/L 1.0 ug/L Unit1 MAPC 
1 1.04ug/L 1.0 ug/L Unit1 MAPC 

1 1.04 ug/L 1.0 ug/L Unit 1MAPC 
1 700 700 ug/L 700 ug/L a ass I Groundwater Standard 

1 5.00 5.00 5.0 ug/L S.Oug/L a ass I Groundwater Standard 
1 1.04 ug/L 1.0 ug/L Unit 1 MAPC 
2 2.08 ug/L 2.0 ug/L Unit1 MAPC 

1 1.04 ug/L l .Oug/L Unit1 MAPC 

1 1.04 ug/L 1.0 ug/L Unit1 MAPC 

1 1.04 ug/L 1.0 ug/L UnitlMAPC 

1 1.04 ug/L 1.0 ug/L Unit1MAPC 

0.05 0.2 0.2 u~/L 0.2 ug/L aass I Groundwater Standard 

1 600 600 600 ug/L 600 ug/L Class I Groundwater Standard 

1 1.041.1~/L 1.0 ug/L Unit1 MAPC 

1 75 75 75.0 ug/L 7S.Oug/L Class I Groundwater Standard 

1 1.04 ug/L 1.0 ug/L Unit1 MAPC 

2 1400 1,400 ug/L 1,400 ug/L Class I Groundwater Standard 

1 1400 1,400 ug/L 1,400 ug/L Ciass i Groundwater Standard 

1 5.00 5.00 5.0 u~/L S.Oug/L a ass I Groundwater Standard 

1 7.00 7.00 7.0 ug/L 7.0 ug/L Class I Groundwater Standard 

1 70 70 70.0 ug/L 70.0 ug/L Oass I Groundwater Standard 

1 100 100 100.0 ug/L 100.0 ug/L Oass I Groundwater Standard 

1 5.00 5.00 5.0 ug/L 5.0 ug/L Class I Groundwater Standard 

1 1.04 ug/L 1.0 ug/L Unit1 MAPC 

1 1.04 ug/L 1.0 ug/L Unit1MAPC 

1 1.04 ug/l 1.0 ug/L . Unit1MAPC 

1 1.04 ug/L 1.0 ug/L Unltl MAPC 

1 1.04 ug/L 1.0 ug/L Unit 1 MAPC 

1 1.04 ug/l 1.0 ug/L Unit1 MAPC 

1 700 700 700 ug/L 700 ug/L Class I Groundwater Standard 

10 10.4 ug/L 10.0ug/L Unit1 MAPC 

5 5.2 ug/L 5.0 ug/L Unitl MAPC 

1 70 70 ug/L 70 ug/L a ass I Groundwater Standard 

1 1.04 ug/l 1.0 ug/L Unlt1MAPC 
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Unltl 

Background• 

Concentration Mine Spoil Unit 

(lig/L) MAPC (ug/L) 

Methyl bromide; Bromomethane 2 2.08 

Methyl chloride; Chloromethane 2 2.08 

Methylene bromide; Olbromomethane 1 1.04 

Dlchloromethane 5 23.75 

Methyl ethyl ketone 5 5.2 

Methyl Iodide; lodomethane 1 1.04 

4-Methyl-2-pentanone 5 5.2 

Naphthalene 10 10.5 
Oil and Grease (hexane soluble) 8 8.32 
n-Propylbenzene 1 1.04 

Styrene 1 1.04 

1,1,1,2.-Tetrachloroethane 1 1.04 

1,1,2,2-Tetrachloroethane 1 1.04 

Tetrachloroethylene 1 1.04 

Tetrahydrofuran 20 21 

Toluene 1 3.04 

Total Phenolics 10 10 

1,2,3-Trlchlorobenzene 1 1.04 

1,2,4-Trlchlorbenzene 1 1.04 

1,1,1·Trfchloroethane 1 1.04 

1,1,2-Trlchloroethane 1 1.04 

Trichloroethylene 1 1.04 

Trichlorofluoromethane 1 1.04 

1,2,3-Trichloropropane 1 1.04 

1,2,4-Trlmethylbenzene 1 1.04 

1,3,5-Trimethylbenzene 1 1.04 

Vinyl acetate 5 5.2 

Vinyl chloride 2 2.08 

Xylenes 3 3.12 

Notes 

Appendix C 
Proposed Detection Monitoring List G2 Constituents 

Saline Co. Landfill 
Harrisburg, IL 

Proposed Proposed 
40 CFR 141 35 lAC 620.410 Groundwater Groundwater 

Maxin~um Class I Protection Protection 

Contaminant Groundwater Standard Standard 

level Standard Spoil Unit Shale Unit 
Shale Unit 

MAPC(ug/L) (ug/L) (ug/L) (Ug/L) (ug/L) 
2 2.08 ug/L 2.0ug/L 
2 2.08 ug/L 2.0 ug/L 
1 1.04 ug/L 1.0 ug/L 
5 5 5 5.0 ug/L 5.0 ug/L 

5 5.2 ug/L 5.0 ug/L 
1 1.04ug/L 1.0ug/L 

5 5.2 ug/L 5.0 ug/L 
10 140 140.0ug/L 140.0 ug/L 
2 8.32 mg/L 2mg/L 
1 1.04 ug/L 1.0 ug/L 
1 100 100 100.0 ug/L 100.0 ug/L 
1 1.04 ug/L 1.0 ug/L 
1 1.04 ug/L l.Oug/L 
1" 5.00 5.00 5.0ug/L 5.0 ug/L 

20 21.0 ug/L 20.0ug/L 
1 1,000 1000 1,000 ug/L 1,000 ug/l 

10 10.0 ue/L 10.0 ug/L 

1 1.04 ug/L 1.0 ug/L 

1 70 70 70.0 ug/L 70.0 ug/L 

1 200 200 zoo ug/L 200ug/L 
1 5.00 5.00 5.0 ug/L 5.0 ug/L 
1 5.00 5.00 5.0 ug/L S.Oug/L 
1 2100 2,100 ug/L 2,100 ug/L 
1 1.04 ug/L 1.0 ug/L 
1 1.04 ug/L 1.0 ug/L 
l 1.04 ug/l 1.0 ug/L 
5 5.2 ug/L 5.0ug/L 
2 2.00 2.00 2.0 ug/L 2.0 ug/L 
2 10,000 10,000 10,000 ug/L 10,000 ug/L 

1) Groundwater Protection Standards (GPS) represent trigger levels for for corrective action program (Refer to 40 CFR 258.55 for description of GPS). 

2) GPS values are applicable within the landfill zone of attenuation (ZOA). Background concentrations shall be met at or beyond the zone of attenuation. 

Basis For GPS Values 

Unitl MAPC 

Unitl MAPC 

Unit 1 MAPC 

Class I Groundwater Standard 

Unit1 MAPC 

Unitl MAPC 

Unit1 MAPC 

Class I Groundwater Standard 

Unlt1 MAPC 

Unit1 MAPC 

Class I Groundwater Standard 

Unit 1 MAPC 
Unlt1MAPC 

Class I Groundwater Standard 

Unit 1 MAPC 

dass I Groundwater Standard 
Unit 1 MAPC 

Unlt1MAPC 

dass I Groundwater Standard 

dass I Groundwater Standard 

Class I Groundwater Standard 

Class I Groundwater Standard 

Class l Groundwater Standard 

Unit1 MAPC 

Unit1 MAPC 

Unltl MAPC 

Unit 1 MAPC 

Class I Groundwater Standard 
dass I Groundwater Standard 

3) Minespoil MAPCs which are greater than the GPS values shall remain effective within the ZOA. These MAPCs shall form the relavent corrective action trigger for these constituents. 

I 

I 

I 

--
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Attachment E 

Proposed List G2 Constituent PQL (Unit 1 v. Unit 2) Comparison 



Unltl 

Background" 
Concentration 

(ug/L) 

Acetone 10 
Acrylonitrile so 
Benzene 1 
Bromobenzene 1 
Bromochloromethane 1 

Bromodichloromethane 1 
Bromoform; Trlbromomethane 1 
n-Butylbenzene 1 
sec-Butylbenzene 1 
tert-Butylbenzene 1 
Carbon disulfide 1 

Carbon tetrachloride 1 
Chlorobenzene 1 
Chloroethane 2. 
Chloroform; Trichloromethane 1 
o-Chlorotoluene 1 

p-Chlorotoluene 1 
Dibromochloromethane 1 
1,2-Dibromo-3-chloropropane 0.05 
1,2-Dichlorobenzene 1 
1,3·Dichlorobenzene 1 
1,4-Dichlorobenzl!ne 1 
trans-1,4-Dichloro·2·butene 1 
Dichlorodifluoromethane 2 
l ,l·Dichloroethane 1 

1,2·Dichloroethane 1 

1,1·Dichloroethvlene 1 
cis-1,2-Dichloroethylene 1 
trans-1,2·Dicloroethylene 1 
1,2-Dichloropropane 1 

1,3-Dithloropropane 1 
2,2-Dlchloropropane 1 
l,l·Dichloropropene 1 
1,3-Dichloropropene 1 
cls-1,3·Dlchloropropene 1 
trans-1,3·Dichloropropene 1 
Ethylbenzene 1 
Hexachiorobutadlene 10 
2-HI!xanone; Methyl butyl ketone 5 
lsopropylben~ne 1 

p-lsopropyltcluene 1 

Appendix F 
Proposed Detection Monitoring List G2 Constituents with PQL value Comparison 

Saline Co. Landfill 
Harrisburg, il 

Proposed Proposed 
40CFR 141 35 lAC 620.410 'Groundwater Groundwater 
Maximum Class i Protection Protection 

Unlt2° 
Contaminant Groundwater Standard Standard 

Background" level Standard Spall Unit Shale Unit 
Concentration Mine Spoil Unit Shale Unit 

(ug/L) MAPC (ug/L) MAPC (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) 
10 Hi.4 10 6300 6,300ug/l 6,300 ug/l 
50 52 so 52 ug/L 50 ug/L 
5 1.04 1 5.00 5.00 s.o ug/L S.O ug/l 
5 1.04 1 1.04 ug/L 1.0 ug/l 

s 1.04 1 1.04ug/L 1.0 ug/l 
5 1.04 1 1.04 ug/l 1.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/L 
5 1.04 1 1.04 ug/l 1.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/L 
s 1.04 1 700 700 ug/L 700 ug/L 
5 1.04 1 s.oo s.oo 5.0 ug/L 5.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/l 
5 2.08 2 2.08 ug/L 2.0 ug/L 
s 1.04 1 1.04 ug/l . 1.0 ug/L 
s 1.04 1 1.04 ug/l 1.0 ug/l 
5 1.04 1 1.04 ug/l 1.0 ug/L 
5 1.04 1 1.04 ug/l 1.0 ug/l 

0.2 O.OS2 0.05 0.2 0.2. ug/l 0.2. ug/L 
10 1.04 1 600 600 600 ug/l 600 ug/L 
10 1.04 1 1.04 ug/l 1.0 ug/l 
10 1.04 1 75 75 7S.O ug/L 75.0 ug/L 
5 1.04 1 1.04ug/L 1.0 ug/L 
5 2.08 2 1400 1,400 ug/L 1,400 ug/L 
s 1.04 1 1400 1,400 ug/L 1,400 ug/l 
s 3.04 1 5.00 5.00 5.0 ug/l 5.0 ug/L 
5 1.04 1 7.00 7.00 7.0 ug/L 7.0 ug/l 
5 1.04 1 70 70 70.0ug/L 70.0ug/L 
5 1.04 1 100 100 100.0 ug/l 100.0 ug/l 
5 1.04 1 5.00 5.00 S.Oug/l 5.0 ug/L 
5 1.04 1 1.04 ug/l 1.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/l 
5 1.04 1 1.04 ug/L 1.0 ug/l 

5 1.04 1 1.04 ug/L 1.0 ug/l 
5 1.04 1 1.04 ug/L 1.0 ug/L 
5 1.04 1 700 700 700 ug/l 700 ug/l 
10 10.4 10 10.4 ug/L 10.0ug/l 
10 5.2 s 5.2 ug/L 5.0 ug/L 
5 1.04 1 70 70 ug/L 70 ug/L 
s 1.04 1 1.04 ug/l 1.0 ug/L 

F:\work- new\SCL Adj Std Finai\Board Responses\Attachment C GPS levels list G2 Constituents.xlsx 

Basis For GPS Values 
aass I Groundwater Standard 
Unit1MAPC 

Class I Groundwater Standard 
Unit 1 MAPC 
Unlt1MAPC 
Unit 1 MAPC 

Unit 1 MAPC 
Unlt1 MAPC 
Unit1MAPC 
Unit 1 MAPC 
Class I Groundwater Standard 
Class I Groundwater Standard 
Unit1 MAPC 
Unit1 MAPC 
Unit1MAPC 
Unit1 MAPC 
Unlt1 MAPC 
Unit 1 MAPC 
Class I Groundwater Standard 
Class I Groundwater Standard 
Unlt1 MAPC 

Class I Groundwater Standard 
Unlt1 MAPC 
Class I Groundwater Standard 
Class I Groundwater Standard 
Class I Groundwater Standard 
Class I Groundwater Standard 
Oass I Groundwater Standard 
Class I Groundwater Standard 
dass I Groundwater Standard 
Unit1 MAPC 
Unit1MAPC 
Unit 1 MAPC 
Unit 1 MAPC 
.Unit 1 MAPC 

Unlt·1 MAPC . 
Class I Groundwater Standard 
Unit 1 MAPC 
Unit 1 MAPC 
Class I Groundwater Standard 
Unit 1MAPC 
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Unlt1 

Background• 

Concentration 
(ug/L) 

Methyl bromide; Bromomethane 2 
Methyl chloride; Chloromethane 2 

Methylene bromide; Dlbromomethane 1 
Dlchloromethane 5 
Methyl ethyl ketone 5 
Methyl Iodide; lodomethane 1 

4-Methyl·2-pentanone 5 

Naphthalene 10 
Oil and Grease (hexane soluble) 8 
n·Propylben2ene 1 
Styrene · 1 

1,1,1,2-Tetrachloroethane 1 
1,1,2,2-Tetrachloroethane 1 
Tetrachloroethylene 1 

Tetrahydrofuran 20 

Toluene 1 

Total Phenolics 10 

1,2,3-Trlchlorobenzene 1 

1,2,4-Trlchlorbenzene 1 

1,1,1-Trlchloroethane 1 

1,1,2-Trlchloroethane 1 

Trichloroethylene 1 
Trlchlorofluoromethane 1 
1,2,3-Trichloropropane 1 

1,2,4-Trlmethylbenzene 1 

1,3,5·Trimethylbenzene 1 

Vinyl acetate 5 
Vinyl chloride 2 

Xylenes 3 

Notes 

Appendix F 
Proposed Detection Monitoring List G2 Constituents with PQL value Comparison 

Saline Co. Landfill 
Harrisburg, IL 

Proposed Proposed 
40CfR 141 35 lAC 620.410 Groundwater Groundwater 

Unlt2• 
Maximum Class I Protection Protection 

Contaminant Groundwater Standard Standard 
Background• level Standard Spall Unit Shale Unit 

Concentration Mine Spall Unit Shale Unit 

(ug/Ll MAPC (ug/L) MAPC(ug/L) (ug/L) (ug/l) (ug/l) (ug/L) 
5 2.08 2. 2..08 ug/L 2..0 ug/L 
5 2.08 2 2.08 ug/L 2.0 ug/L 
5 1.04 1 1.04 ug/L 1.0 ug/L 
5 23.75 5 5 5 5.0 ug/L 5.0 ug/L 
10 5.2 5 5.2 ug/L 5.0 ug/L 
10 1.04 1 1.04 ug/L 1.0 ug/L 
10 5.2 5 5.2 ug/L 5.0 ug/L 
10 10.5 10 140 140.0ug/L 140.0ug/L 
8 8.32 2 8.32 mg/L 2 mg/l 
5 1.04 1 1.04 ug/L 1.0 ug/L 

s 1.04 1 100 100 100.0 ug/l 100.0 ug/l 
5 1.04 1 1.04 ug/L 1.0 ug/L 

5 1.04 1 1.04ug/L 1.0 ug/L 
5 1.04 1 5.00 5.00 5.0 ug/L 5.0 ug/L 
5 21 20 21.0ug/L 20.0 ug/l 

5 3.04 1 1,000 1000 1,000 ug/L 1,000 ug/l 
10 10 10 10.0 ug/l 10.0 ug/L 

5 1.04 1 1.041Jgjl 1.0 ug/l 

5 1.04 1 70 70 7D.Oug/L 70.0 ug/L 

5 1.04 1 200 200 200 ug/l 200 ug/L 

5 1.04 1 5.00 5.00 5.0 ug/L 5.0 ug/L 

5 1.04 1 5.00 5.00 5.0 ug/L 5.0 ug/l 

5 1.04 1 2.100 2,100ug/L 2,100 ug/L 

5 1.04 1 1.04 ug/L 1.0 ug/L 

5 1.04 1 1.04 ug/L 1.0 ug/L 

5 1.04 1 1.04 ug/L 1.0 ug/L 

10 5.2 5 5.2 ug/l 5.0 ug/l 

2 2.08 2 2.00 2.00 2.0 ug/L 2.0 ug/L 

5 3.12 2 10,000 10,000 10,000 ug/l 10,000 ug/L 
~----

l) Groundwater Protection Standards (GPS) represent trigger levels for for corrective action program {Refer to 40 CFR 258.55 for description of GPS). 

Basis For GPS Values 
Unit 1 MAPC 

Unlt1 MAPC 

Unit 1 MAPC 
Class I Groundwater Standard 

Unit 1 MAPC 
Unit 1 MAPC 

Unlt1 MAPC 
Class I Groundwater Standard 

Unit1 MAPC 

Unit1 MAPC 

Oass I Groundwater Standard 

Unit 1MAPC 

Unlt1 MAPC 
a ass I Groundwater Standard 

Unit! MAPC 

Class I Groundwater Standard 

UnltlMAPC 
Unlt1MAPC 

Class I Groundwater Standard 
Class I Groundwater Standard 

Class I Groundwater Standard 
Class I Groundwater Standard 
Class I Groundwater Standard 

Unit 1 MAPC 

Unit 1 MAPC 
Unitl MAPC 

Unit! MAPC 
Oass I Groundwater Standard 
Oass I Groundwater Standard 

2) GPS values are Applicable within the landfill zone of attenuation (ZOA). Background concentrations are equivalent to applicable Groundwater Quality Standards which shall be met at or beyond the ZOA. 

3) Mlnespoil MAPes which are greater than the GPS values shall remain effective within the ZOA. lhese MAPCs shall form the relavent corrective action trigger for these constituents. 

F:\work • new\SCL Adj Std Finai\Board Responses\Attachment C GPS levels List G2 Constituents.xlsx 
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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 rainwater as the leaching solution with pH adjusted to cover a range from 2.0 to 12.0_ No Cr(Vl) was 
detected in tlle leachate at low pH ( <. 2.5). This may be attributed to adsorption of Cr(VI) omo rhe soli surface and 1 or reduction of 
Cr(VI) to Cr(III) by organic matter andjor by ferrous 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 mgjg) is readily leachable. The major chromium fonn in Cr-soil was identified as chromite using 
X-ray diffraction analysis (XRD). The forms of leachable chromium cannot be identified. It can only be hypothesized 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. Removal 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:(Vl) present in the solution. Cr(Ill) leaching behavior was also 
inv~stigated as a function of pH. Cr(III) was found in solution at pH < 5. The amount of Cr(III) leached was controlled by the 
solubility of Cr(III) precipitates, the extent of Cr(VI) reduction, and the magnitude of Cr(Ill) adsorption onto the soil surface. No 
Cr(III) was detected between pH 4.5 and 12 which can be attnbuted to the presence of insolubie precipitates such as Cr(OH)s{s) 
nnd CrxFc1 _~(0H)3(s) nnd the adsorption of Cr(III) species onto the aoil particle surfncc. 

Keywords: 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
ganic 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 (EUis et al., 1984). 

Chromium ore processing residue (COPR) has 
been used as the construction or landfill material 
in several countries, including England, Japan, 
West Gennany1 and the United States (McKee, 
1988). In the United States, major chromium pro
ducing regions are Maryland, New Jersey, Ohio 

0048-9697/94/$07.00 © 1994 Elsevier Science BV. All rights reserved. 
SSDI 0048·9697(94)4125-8 
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and New York (Public Health Service, 1953). 
Between 1905 and 1976, there wel'e three chro
mate-processing facilities in Hudson County, NJ. 
During this time period, approximately 2.75 mil
lion tons of processing waste containing 2-5% 
chromium was generated (Hsieh et aL, 1988; ESE, 
1989). Over 400 industrial and residential 
chromium contaminated sites in Hudson County 
and other areas of northeastern New Jersey have 
been identified (MEMT, 1990). Since a portion of 
the chromium is in the hexavalent form, which is 
a known lung carcinogen, and also a toxin via 
dermal and oral exposure (ESE, 1989), there has 
been great public concern over potential exposure 
of workers and residents in these areas to dust, 
dirt and contaminated water. The enormous 
volume of contaminated soil and the extent of 
urban development in these areas make excava
tion an impractical means for reduction of expo
sure. Although substantial research has been con
ducted pertaining to chromium beltavior in soils, 
some of this information may not be applicable to 
the specific sites, since the contaminated material 
is actually soil derived from weathered chromium 
processing waste. The material is highly alkaline 
and contains high levels of carbonates and other 
sall:s nul Hormally found iu soils of the northeast
ern United States. 

Chromium (Ct) is a transition metal that exists 
primarily as Cr(lll) and Cr(VI) in the environ
ment (Udy, 1956). Cr(III) is less toxic than Cr(VI) 
and is relatively immobile in the aqueous environ
ment due to its strong adsorption onto soils 
(Amacher and Baker, 1982). Because of its inabil
ity to cross cell membranes, it is not readily 
bioavaiJabte ancl is a reiM.ively in::~ctive genotoxic 
agent. In contrast, Cr(VI) is relatively mobile . 
since it is only weakly adsorbed to soils under 
natural conditions. Cr(VI) compounds are irri
tants due to their high solubility and diffusivity in 
tissue which allow them to cross biological mem~ 
branes easily (MEMT, 1990; Finkel, 1983). Unlike 
Cr(IU), which is a Lewis acid and can form in
soluble chromiwn hydroxide (Cr(OH)3), Cr(VO is 
a Lewis base that exists in aqueous solution as an 
anion. The current limit for soluble Cr in drinking 
water is 0.05 mgjl (10" 6 M) (US EPA, 1984). 

Adsorption and desorption reactions play a sig-

nificant role in controlling the aqueous .roncen
tration of Cr species in soils, and therefor~ their 
mobility. Chromate can. be adsorbed by soil ;col
loids such as ferric oxide, aluminum oxide, kaolin
ite, !!nil montmorillonite (Griffin et at.. 1977; 
MacNaughton, 1977; Honeyman, 1984; Zachara 
et al., 1987, 1988; Rai et al., 1989). Hsieh et al. 
(1988) have studied Cr(VI) adsorption onto soil 
particles at low pH. Mayer and Schick (1981) have 
shown that Cr(VI) can be removed from the 
sediment/water interface by a two-step reaction 
scheme; reduction followed by adsorption on 
kaolinite or alumina oxide sutfaces. Zachara et 
al. (1988) indicated that the Cr(VI) adsorption 
edge onto kaolinite is at about pH 7.3. T11ey 
proposed a pHzpc of 7.3 for the kaolinite edge 
surface which is about the same value as reported 
by Rand and Melton (1977) and Wieland (1988). 
MacNaughton (1977) has found that adsorption 
of Cr(VI) from aqueous solution onto Al20 3 is 
pH~dependent and has also suggested that a 
strong coulombic attraction takes place between 
the Al20 3 surface and the anionic Cr(VI) species. 
As tbe pH increases above 4.0, Cr(VI) au~u1pLiuu 
decreases reaching approximately zero at pH 
between 8.0 and 9.0, which is near the pHzpc of 
A120 3• Zachara ct al. (1987) havo reported that 
amorphous Fe2.03 • H 10 or ferrihydrate, which is 
a common surface coating of subsoil particles, has 
a particularly high Cr(VI) adsorption capacity. 
Adsorption of Cro;- onto Fe20 3 • H 20 .de
creases as the pH increases. Apparently, the ad
sorption of chromate under acidic conditions can 
be attributed to the favorable electrostatic inter
action. The extent of anionic chromate adsOlp
tion increase_._ as pH decreases due to a much 
more favorable electrostatic interaction. A sur
face complexation model has been successfully 
used to describe Cr(Vl) ion adsorption onto some 
solid surfaces. Davis and Leckie (1979) have re
ported that ere;- ion adsorption onto amor
phous iron O"-'}'hydroxide can be described by a 
sutface complexation model. It has been sug
gested that ero;- adsorbs onto soil colloids as 
an outer-sphere compJex (Zachara et al., 1988). 
Generally, outeNphere complexes only adsorb 
weakly onto the soil particle surface. Thus, the 
Cro;- ion is not held onto soil particles strongly. 
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Intuitively, Crof- can be readily leached from 
the soil surface. Zachara et al. (1988) have re
ported that chromate binding is reversible with 
respect to pH and is inhibited by the presence of 
so;- 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 
chromium in 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 character
istk..s of Cr(III) onto hydrous solids are similar to 
those of divalent metals (James and Healy; 1972; 
Griffin ct al., 1977). The adsorption chara<.:tcris
tics of cationic metals adsorption onto various 
type of solids have been extensively studied 
(Huung und Elliott, 1981; Huang and Blunken 
ship, 1984; Huang et al., 1986; Elliott and Huang, 
1986; Huang and Coracioglu, 1987; Huang and 
Rhoads, 1989; Huang and Ha:o, 1989; Weng and 
Huang, 1990; Huang et al., 1990). Dzombak and 
Morel (1990) have also reported that the charac· 
t.eristics of C.r(ITf) adsorption onto hydrous ferric 
oxide is the same as that of divalent metal ions 
such as Pb(U), Cu(II), Cd(II), Zn(II), Ni(ll), and 
Ca(II); the amount of metals adsorbed increases 
with increasing solution pH. Recently, Charlet 
and Manceau (1992) have shown that the sorption 
of Cr(lii) by hydrous Fe oxides involves adsorp
tion, surface precipitation, and coprecipitation 
phenomena. They also reported that the adsorp
tion of a Cr{III) ion onto goethite or hydrous 
ferric oxide occurs via the formation of strong 
inner-sphere surface compJexes. 

Redox reactions are also important processes 
that attect the aqueous speciation ot Cr in soils. 
The oxidation of Cr(Ill) to Cr(Vl) by Mn-oxides 
is thermodynamically possible in soils (Bartlett 
and James, 1979; Amacher and Baker, 1982; 
Fendorf and Zasoski, 1992). The Cr(III) oxidation 
by o-.Mn02) however, can be inhibited at pH 
vulu~ grcalot llmu 4 uut: to tht:: formation of 
Cr(OH)3 precipitate on the surface of 8-Mn02 
(Fendorf et al., 1992). Reduction of Cr(VI) to 
Cr(lll) with subsequent precipitation of the ad-

sorbed Cr(III) species may occur 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
tion of Cr(VD to Cr(III) by activated carbon 
occurs only under acidic conditions. It has been 
reported that Cr(VI) can be rapidly reduced to 
Cr(III) by both Fe(II) andjor organic matter 
under acidic conditions (Bartlett and Kimble, 
1976; Amacher and Baker, 1982; Eaty 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. Eary and Rai (1989) have reported that 
Cr(VI) can be reduced to Cr(III) by Fe(II) ions 
from dissolution of the Fe(II) 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(H) is released to solution by dissolution or 
surface redox reactions, Second, the released 
Fe(II) is rapidly oxidized to Fe(III) by reaction 
with Cr(Vr) in the aqueous phase. The remaining 
Fe(III) aqueous spedes can spontaneously be re
duced back to Fe(II) by a coupled-cation electron 
transfer reaction at the biotite-water interface, 
but not at the hematite-water iriterface; the Fe(II) 
produced from this reaction is then free to react 
again with the Cr(VO, resulting in additional 
chromate reduction. 

In order to 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 
northeastem New Jersey. The Cr·soil was charac~ 
terized for important physicochemical properties. 
Scanning electron microscopy X-ray energy dis
persion analysis (S.E.M.-EDAX) and X-ray 
diffraction analysis (XRO) were used to identify 
its chemical constituents and major soil phases. In 
onl~r to establish a tulal Cr ~xlral;tion prucedurc 
for Cr-soil, various wet extraction methods were 
performed and compared. The mobility of both 
C!(III) ami Cr(VI) a:s wdl a:s uthe1 uwlals wert 
determined in leaching C:h'IJCriments using simu
lated rainwater with a pH value adjusted to the 
range of 2.0-12.0. 
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2. Materials and methods 

2.1. Chemicals and soil samples 
All chemicals used were ACS (American 

Chemical Society) certified grade and obtained 
from Fisher Scientific Company, .Springfield, NJ 
or Aldrich Chemical Company, Milwaukee, WI. 
Samples of soil derived from a chromite ore pro
cessing waste (Cr-soil samples) site were collected 
from the Liberty State Park, Hudson County, NJ 
(Fig. 1). Composite Cr-soil samples were taken to 

Turnpike 

a depth of approximately 6 em at three different 
locations. · 

· 2.2. Characterization of Cr-soil samples 
The particle size distribution of the Cr-soil 

samples was analyzed by sieve analysis (ASTM 
standard sieves). The specific surface area of the 
Cr-soil samples was determined by the BET N2 
gas adsorption method using a model QS-7 Quan
tasorb surface area analyzer (Quantachrom Co., 
Greenvale, NY). The electrophoretic mobility of 

Liberty 

Hudson River 

SCALE IN FEET 

0 700 1400 2100 2700 

Fig. 1. Mnp of the Cr soil sampling loClltion. 
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Cr-soil particles was determined by a zeta-meter 
(Lazer Zee Meter, Model 500, Pen Kern Inc., 
Bedford Hills, NY). 

The soil pH was measured in water suspensions 
and in 10-2 M caet2 solutions at a 1:1 soiljsolu
tion volume ratio with a pH meter (Model 3500 
digital pH meter, Beckman, Irvine, CA). The 
procedures followed those of ASTM method D 
4972-89 (ASTM, 1990b), a standard test method 
for soil pH. 

The soil 01gauic matter wnt~nt wa:s tlt:
termined by combustion (Nelson and Sommers, 
1982). CNoil samples were heated at 400oC in a 
furnace for 4 b (Model 1300, Thcrmolync Co., 
Dubuque, 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 
scanning electron microscope ·::md Phillips ED.AX 
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 inineral phases 
in the soil was performed by XRD analysis. Total 
metal concentration in the soils were determi
nated by wet extraction analysis. In order to com
pare the Cr(VI) extraction efficiency, three wet 
extraction methods were used. For method I, soil 
samples were predigested in a 250-ml Teflon 
beaker with cone. HN03 followed by the addition 
of a 25-ml solution of cone. H 2S04, H004, and 
HF at volume ratio of 1:2:5 for 6 h at 60-80"C 
{Reisenauer, 1982). For method n, soil samples 
were combusted at 400°C for 4 h, then a 1:1 
volume ratio of concentrated HCljHF was added 
to the samples in a 250-ml Te.fion beaker. The 
samplt:.::~ wen~ ilit!n digested for another 6 h at 
60-80°C (Perkin-Elmer, 1982). In method ill, the 
soil samples were combusted in a furnace (400°C) 
for 4 h, then a 1:3 volume ratio of cone. 
HN03jHCI was added to the samples in a 250-ml 
Teflon beaker and digested for 6 h at 60-BO"C 
(Dellino and Enderson, 1978). 

2.3. Analytical methods 
Most metals in the aqueous leachates wete 

determined with an atomic absorption spec
trophotometer (AA) (Perkin-Elmer, Model Zee
man 5000, Norwalk, Cf) following procedures 
described in standard methods (APHA, 1985). 
Fe(II), Fe(IH), Cr(Vl), and Cr(III) were analyzed 
by the colorimetric method. Two methods were 
used· to determine total Fe and Cr in the extrac
tion solution: atomic absorption spectrophotome
try and colorimetry. Fe(n) 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(III) was de
tcmuncd from the dlffcn::ncc betwe~n lhe lutal 
Fe and Fe(II). Cr(VI) was analyzed by the red
dish-purple 1,5-diphenylcarbhydrazide chromate 
complex :in an acidic medium at 540 nm (ASTM, 
1990a). Total Cr was determined by oxidizing the 
Cr(ll) to Cr(Vl) with potassium permanganate 
then determining the total Cr as Cr(VI) (Huang 
and Bowers, 1978). Cr(III) 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 1·eference methods 9f the National 
Bureau of Standards (Koch, 1986). The average 
values for rainwater from Lewes, DE and 
Brookhaven, I\'Y 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 +, Mg2+, Ca2+, and 
Cl-). 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 l.:m.ld1 rt::aclor 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 I'rocc:s:s Products Division, Akron, 
OH) and sieved to less than 180 fLill (ASTM No. 
80). Th.is particle size category allows us to obtain 
uniform physicnl-chemical properties of soilparti-
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Table 1 
Chemical composition (p.equiv.jl) of rainwater aud simulated rainwater 

Composition Lewes, DE• Brookhaven, NY" NBSb 
SRM2694 

Average' 
1978-1987 1973-1983 

Average Precipitation 104.8 
(cmjyear) 
H+ 47.1) 
pH 4.32 
NHt 14.0 
eaz+ 6.0 
Na ... 54.2 
Mg2+d . 12.3 
K+ 1.8 
so;- 51.0 
Cl- 64.5 
N03 2.1.1 

116.3 

427 
4.37 

10.3 
4.6 

J1.3 

43.4 
35.9 
18.6 

6.2 
0.5 
8.7 
1.0 
1.3 

56.2 
13.2 
8.1 

110.5 

453 
4.34 

12.1 
5.3 

42.7 
12.3 
1.8 

48.5• 
5U.~ 

20.9 

"Unpublished data from Dr Tom Church, College of Marine Studies, University of Delaware, Newark, DE 19716. 
"Kocn (1986). 
0Avcrage of • and b and used for the preparation of simulated rainwater. 
dChurch et al. (1982). 
•we add _l.2 p.equiv.;J sol- in order to balance the electroncutrality. 

cles for the experimental work. Various amounts 
of Cr-soil (ranging from 1 to 10 gjl) and 100 ml 
of simulared rainwater were added to a series of 
plastic bottles. The pH value of the samples was 
adjusted as necessary with strong acid (1 N 
H 2S04) or strong base (1 N NaOH). The samples 
were shaken on a reciprocating shaker (Eberbach 
Co., Ann Arbor, Ml) at 150 excursions per min 
for 24 h. The equilibrium pH wo.s then recorded 

· and aliquots of the suspt:nsions were taken and 
filtered with 0.45~p.m membrane filter (Supor-450, 
25 mm, Gelman Sciences Co., Ann Arbor, MI). 
Tbe concentration of the metals in the super~ 
natant were determined as described above. 

Tal>le 2 
Analysis of Cr-soil chemical clements(%) by EDAX 

3. Results and discussion 

3.1. Characrerization of the Cr-soil samples 
Results from ASTM standard sieve analyses 

showed that the Cr-soil samples consist predomi
nately of sand-sized particles with <1 small per
centage of silt~sized particles. Results from 
SEM-EDAX analyses indicate that Cr is indeed 
one of the major components in the Cr·soil with 
- 5% in the soil mass. Other elements such as 
Ca, Fe, Al, Si, Mg, K, and Ti were also observed 
by SEM-EDA..X analysis (Table 2). Specifically, 
these soil samples contain, on the average, 39% 
Ca and 33% Fe. Results from SEM-EDAX analy~ 

Element CNoilsnmplc I Cr-soil sample II Cr.-~oil •umplc III 

(T) {M) (B) (T) (M) (B) (1} (M) (B) 

Mg 4.42 2.69 1.43 1.25 0.83 1.63 2.70 1.86 1.27 
AI 3.76 5.56 5.42 18.13 3.51 8.80 3.40 4.03 4.23 
Si 1.32 2.11 16.93 52.30 4.27 18.30 1.57 4.57 5.39 
K 1.54 7.71 0.93 2.68 0.50 0.79 0.80 
('.:~ S4J7 ~1 .7'i 25.1R 5.28 :IR.nn 27..47 t\1.96 4456 41.M 
Ti 0.90 1.4i 2.89 1.24 1.64 0.71 1.07 1.24 
Cr 4.36 4.42 4.09 2.28 6.65 5.48 3.53 5.64 5.62 
Fe 35.34 32.58 33.79 10.17 43.92 39.00 25.63 37.47 39.56 

Based on the ASTM sieve analysis, approximately 30% by weight of total soil particles has a particle size > 4.75 mm (T), 40% of 
size fraction between 4.75 mm and 0.6 mm (M), 30% of size fraction < 0.6 mm (B). 
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sis also showed that the chemical composition 
does not vary with particle size. Cr appears to be 
distributed uniformly in all particle size fractions. 
Moreover, rt>.<mlts from XRD Bnl'llysis indicate 
that chromite, FeO · Cr20 3, 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% 
Cr20 3 (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 d~'J)osal, the following chromate salts such 
as calcium chromate (CaCr04, 3Ca0Cr04), cal· 
cium chromate chromite complex (CaCr04 • 

Cr20 3), calcium aluminochromate (3Ca0 · 
Al 20 3CaCr04), tribasic calcium chromate 
(Ca 3(Cr04 ) 2 ), and basic ferric chromate 
(Fe(OH)Cr04) may be present (Public Health 
Service, 1953; Breeze, 1972; Gem,mell, 1973; 
Ganey and Warner, 1976). However, tbese au
thors provided no XRD data in their reports. 
These salts were produced during the chromite 
m~;; rual;Liug pn;ct:sst:s at Lempcratun::~ of 
1800-2200"F in which lime andjor soda ash were 
added (Public Health Service, 1953). Through 
decades of weathering, it is expected that these 

80 
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·;; 
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chromium salts may have undergone some chemi
cal changes. 

Generally, the amounts of metals extracted by 
methods T and n are greater 'than those of method 
III (Table 3). The amount of total Cr in soil 
extracted by method I or II 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 HN03 and HC1, 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 fonn in the Cr-soil is predominantly chromite 
according to the result of XRD analysis. Compar
ing method I and method II, method I tends to 
extract more Cr from the Cr-soH. We therefore 
suggest that extraction method I, using HN03, 

H 2S04, HC104, and Hl:1, be used to estimate the 
total Cr in Cr-soil. Results also showed that the 
total Cr and Fe· obt$ed from M analyses are 
the same as those obtained from the colorimerric 
methods. In general, the Cr-soil contains about 
2.5% Cr, 5.4% Ca, and 22% Fe by weight. Other 
major clements induut: Mg and AI. The chemical 
composition of these three Cr-soil samples is gen
erally indistinguishable. For example, the Ca con
tents of these three Cr-soil samples arc 46 g/kg 

Compounds Symbols 
Chromite Fe(Cr,Alh04 Cr 
Iron Oxide y-Fe203 IO 
Magoeslohromite Mg,Fe(Cr,Alh04 MCr 
Quartz Si02 Qu 
Calcium Carbonate CaC03 cc 
Troilite FeS T 

75 

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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Table 3 
Comparison of various wet extraction methods for preparing Cr-soil samples 

Element {gjkg) Cr-soil sample I Cr-soil sample II Cr-soil sample III 
Extraction method Extraction method Extraction method 

I li III n Ill r II III 

Cr 25.54 23.38 5.45 24.22 2122 6.23 33.29 27.42 6.62 
cr• Z6.90 ZZ.99 5.82 27.37 21.74 6.37 33.47 21.!.39 6.00 
Fe 222.20 240.50 103.30 182.60 188.70 111.90 210.10 232.90 117.00 
Feb 232.00 253.50 127.20 17UO 185.50 127.20 216.00 241.50 · 125.30 
Mg 60.35 59.72 29.55 5.9.78 49.17 28.33 73.24 53.17 27.44 
Ca 45.86 46.46 46.21 53.10 53.70 53.79 61.55 63.36 62.76 
AI 43.83 50.18 23.55 51.47 48.60 29.46 47.97 39.15 12.42 
Na 4.98 3.47 0.96 3.10 2.74 1.19 2.30 2.21 1.46 
•K 4.17 4'i0 inn 5.01 6.89 0.40 4.17 2.59 0.42 
Mn 1.49 1.69 0.90 1.49 1.60 1.07 1.72 1.88 1.11 
Zn 0.88 0.86 0.62 2.06 1.00 0.70 1.08 1.01 0.73 
Ni 0.97 0.87 0.56 1.07 0.80 0.63 1.17 . 1.02 0.68 
PIJ 0.57 0.42 0.34 1.04 1.32 0.63 0.84 0.70 0.51 
Cu 0.18 0.16 0.17 0.21 0.22 0.15 0.21 0.17 o:24 
Cd 0.05 0.05 <0.01 0.08 0.08 0.01 0.07 0.07 0.01 

.Method 1: Samples wore predigested with concentrated HNO;, then digested with a 1:2:5 volume ratio of concentraud 
H 2S04/HCI04jHF (Reisenauer, 1982); Method II: Samples were combusted in a furnace (4oo•c), then digested with a 1:1 volume 
ratio of concentrated HCljHF(Perkin-Elmer, 1982). Method III: Samples were combusted in a furnace (4oo•c), then digc.\1:ed with 
a 1:3 volume ratio of concentrated HN03/HCI (Delfino and Enderson, 1978). AU metals were analyzed by atomic adsotption 
spectropllotometiy except as noted below. 

•sy oxidization with K 2Mn04 and spectrophotometry. 
bBy Hach ferroVer iron reagent and spectrophotometry. 

for sample 1, 53 gjkg for sample II, and 62 gjkg 
for sample III. Trace amount of metals such as 
N~ K. Mn, Zn, Ni, Pb, Cu. and Cd were also 
detected using wet extraction analyses. Results of 
wet chemical extraction, especially Cr, Fe, Mg, 
and AI agree with those from surface spectros
copic analysis (Table 2). The result of total Cr 
content in the Cr-soil from wet extraction analy-

Table 4 
· Physical-chemical properties of the Cr-soil samples 

Pn1pcHic:;· c~-~oil 

sample I 

Organic matter 8.56 
(%by Wl.) 

pHzpc 6.8 
Specific surface area 21.8 

(mz;g) 
SoilpH.in 8.51 

distilled water 
Soil pH in w-z 8.27 
MCaCI~ 

ses is higher than that of ESE (1989) wl;lich gives 
v~ues ranging from 26 to 6600 mgjkg for the 
same contaminated site at the sampling depths of 
3, 6, and 9 ft. Apparently, different sampling 
depths and locations, as well as analytical method 
employed can yield different values. According to 
ESE (1989), surface soils collected from other 
sites in Hudson County, New Jersey exhibit total 

Cr-soil Cr-soil 
sample H sample Ill 

9.29 8.92 

6.8 6.8 
19.9 31.1 

8.52 8.11 

8.25 8.00 
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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(VI) to 
Cr(UI) under acidic conditions (Bartlett and Kim
ble, 1976).The specific surface area of the Cr-soil 
ranges from 20 to 30 m2/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 sample I. The higher the 
ionic strength is, the lower the zeta potentiaL 
This is caused by electrical double layer compres
sion. TI1t pH at which zero zeta potem:ial occurs 
is defined as the pHzpc• A pHZJ"' of 6.8 was 
obtained for all three Cr-soil samples. The posi
tively charged nature of the soil is .indicative of a 
multicomponent solid lll.b.iure (Elliott and Sparks, 
1981). In this study, an iron content of about 22% 
by weight (Table 3) was observed for the Cr-soil 
samples. Iron, presumably in the oxide form, can 
exhibit a marked effect on P~c· since the Fe
oxides generally have pHzpc values in the neutral 
pH range. For example, pH2pc values for y-Fe20 3, 

Fe30 4, amorphous Fe(OH)3 , and y-FeOOH are 
6.7, 6.5, 8.5-8.8, and 5.9-6.7, respectively (Park, 

. 
....,. -30 

so 
2 

Cr-soil.- NaCl04 
0 !O·lM 
0 !0·2 M 
b. IO·IM 

L......-1..~. •--'-~--~__.__j _ _.__._~ .... ~.J . ............__j_ 

4 6 8 10 
pH 

12 

Fig. 3. Electromobility measurement of Cr-soil as a function 
of pH at various ionic strengths (electrolyte, NaCl04 ). &-peri
mental conditions: soiljwatcr com:entration: 0.5 gjl; 25"C. 

1965; Stumm and Morgan, 1981). It is speculated 
that the neutral p.H~pc ~alue of Cr-soil particles ~s 
attributable to the high Iron content of the Cr-sml. 

3.2. Leaching experiments 
Results from leaching experiments show that 

pH plays a significant role in the leaching of 
metals from the CNoil (Figs. 4, 6a). At pH < 
2.5, the amount of Cr(VI) leached is below the 
detection limit CO.Ol mgjl) (Fig. 6a). Between pH 
...... 2.5 and 4.5, the amount of Cr(VI) leached 
sharply increases, reaching a maximum 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(VI) is found at pH 
< 2.5, which may be attributed to the adsorption 
of Cr(VI) onto the soil and reduction of Cr(VI) to 
Cr(III) by Fe(II) andjor the organic matter. TI1e 
Cr(Ul) could then be coprecipitated with non
crystalline Fe oxyhydroxide (Rai et al., 1989). 
Under acidic conditions, the soil surface is char
acterized by a positive charge (i.e. a pHzpc of 6.8 
for Cr-soil). Electrostatic interaction.<; favor an
ionic chromate species adsorption when solution 
pH .is less than pHzpc; devtw:st<tlil: ~.:bwmalt: ad
sorption onto Cr-soil is not favorable at a high 
solution pH. 

l 

~ 
.§, 0.& 

'R 1 0.6 

~ 0.4 

0.2 

0 .~ample I (oo "'l!"llit maltef) 
Cl S=pJo l£ {nu ~Ql~Tliv f'n:tltl:r) 

6 Sample m (no organic nmth:r) 

0 ~~~~~~~~~~~-~~~ 
0 2 4 6 8 10 12 14 

pH 

Fig. 4. Cr(VI) leached as a function of pH. The Cr-soil 
samples were heated in tile furnace for 4 h to remove the 
organic matter content. Experimental conditions: 24-h reac
tion time; soiljwater ratio: 5 g/1; 25°C. 



0000867 
80 C. H. Weng et aL I Sci. Total Em~ron. 154 (1994) 71 - 86 

70 

? 60 

50 f 
_f.«ill!} 40 ~ 

Fe(ll) $ 

0 Umn:atcd 

0 Tz<atcd (No orzamo matt<:t) 

30 i 
20 <01> 

10 ())ttl 
\ 

0~~~-~~~~~~~~~ 
0 2 4 6 8 W U M 

pH 
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ples. 

TI1e effect of soil organic carbon on Cr(V 1) 
leaching from the Cr-soil was studied by heating 
soil samples in a furnace to remove the organic 
matter from the soil. 111e amounts of Cr(VI) 
leached from the treated soils (no organic matter, 
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Fig. 4) is about five times as high as that from the 
untreated soils (Fig. 6a). It appears that organic 
matter plays an important role in. affecting the . 
Cr(VI) leaching. Soil organic matter can reduce 
Cr(VI) to Cr(lli) over a wide range of pH (Bart
lett and Kimble, 1976). In fact, there is a similar 
trend observed of Cr(VI) leaching between treated 
and untreated Cr-soil samples (Fig. 6a). B.etween 
pH 2.5 and 4.5, the amount of ~r(VI) .leached 
increases with increasing pH, while between pH 
4.5 and 11, the amount of Cr(Vf) leached remains 
constant. Different amounts of Cr(VI) leached 
from the untreated Cr-soil samples may. be. at
tributed to the difterent organic matter content 
of the three soil samples. In contrast, no major 
difference in the amount of Cr(VI) leached was 
observed among the three treated Cr-suil : sc1fn
ples. Removal of organic matter from the three 
soil samples did not change the leaching .beha'(ior 
of Cr(III), Ft:(III) or Fc(II) from that shqwn -, in 
Fig. 6b,d,e. The presence of Fe(II) found, in the 
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Fig. 6. Metallt:.aelu;;u <1~ 11 fuuo.:tio.u of pH. Ds:perim<.--n.t'.U conditions: 24-h rcnction time; soiljwater ratio: 5 s/1; :25"C. (a) C1'(VI), 
(b) Cr(III), (c) Al(III), (d) Fe(lii), (e) Fe(II), (f) Mn(II), (g) Ca(ll), and (h) Mg(II). 

leachate for both the treated and untreated sam
ples indicates that all of the Fe(II) in the soil did 
not become oxidized to Fe(ll) during the heating 
process. As shown in Fig. 5, the .ratio of 
Fe(ll) /Fe(UI) leached from both treated and un
treated samples follows an identical relationship. 
Therefore, we conclude that organic .matter pl;~ys 
an inlportant role in Cr(VI) leaching but not 
Cr(III) leaching behavior. 

The leaching behavior of Cr(III) from the Cr
soil is similar to that of Al, Fe, and . Mn (Fig. 
6b-f). Generally, 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(ill) was detected at pH > 
4.5 except 10.0 < pH < 12.0 when a small 
amount of Cr(ID) was observed. This can be 
attributed to the presence of chromium hydrox
ide, Cr(OH)3 and/or other precipitates such as 

Cr xFc1 _.,(0H)3 in the Cr-soil (Cranstone and 
Murray, 1978; Sass and Rai, 1987; Eary and Rai, 
1988, 1989, 1991). The results of Cr(Vl) and 
Cr(ill) leaching experiments agree weU with those 
of Bartlett and Kimble (1976) and Hsieh et al. 
(1988). Imai a.nd Gloyna (1990) have reported 
that the removal of Cr(VI) and Cr(III) by acti
vated sludge strictly depends on solution pH. They 
found that as pH increases from 4 to 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 
Cr(III) and Cr(VI) removal. 

The leaching of Ca(II) and Mg(ll) from CNoil 
samples as a function of pH was also studied (Fig. 
6g,h). The release of these Mo metals, leached in 
appreciable amounts below pH 9.0, indicates that 
the Cr-soil is a highly alkaline soil. It is interest
ing to note that the amount of Ca(U) leached 
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during the leaching experiment is closely related 
to the total calcium content of the Cr-soil sam
ples from wet extraction analysis. The maximum 
values of Ca(II) leached from the leaching experi
ment (Fig. 6g) are 44, 47 and 58 mg/g for samples 
I, II and III, respectively "compared to that of 

· total Ca of 46, 53 and 62 mgjg for samples I, II 
·and Ill, respectively from wet extraction analyses 
(method I) (Table 3). Based on these above re
sults and the XRD analysis, it is speculated that 
the Ca is leached from the solid CaC03 phase in 
the Cr-soil. 

Fig. 6d,e show the amount of Fe(III) and Fe(II), 
respectively, leached from the Cr-soil. At·pH < 
3.5, the amount of Fc(III) leached is appreciable. 
At pH > 3.5, no Fe(Ill) was detected. The same 
leaching pattern was found for Fe(II). except that · 
the amount of Fe(II) leached is less than that of 
Fe(III) leached. The small amount of Fe(II) 
observed may be attributed to redox reactions. It 
is possible tl;l.at a portion of Cr(V 1) in solution is 
reduced to Cr(ill) at pH < 6.5 by Fe2+ ion 
during the leaching experiment. The source of 
Fe2 

' · may be hydrolysis of ferruginous silicate 
materials in acidic solutions (Eary and Rai, 1989). 
The reduction of Fe(III) silicates or Fe(III) oxides 
by organic acid cau lilso l.n"ing Fc(II) into solution 
(Hering and Stumm, 1990). The high organic mat
ter content ("" 9%) and total Fe ( ~ 22%) in the 
Cr-soil samples mnkcs it difficult to determine the 
predominant species contributing to the potential 
reduction of Cr(Vl) to Cr(lll). However, in acidic 
'aqueous solutions, the overall reduction reaction 
of Cr(VI) by Fe(II) can be described as: 

Cr(VI) + Fe(Il) ~ Cr(III) + Fe(III) (1) 

where 

[Cr(VI)] = [HCrO,i"J + [ CrOJ- ] + [ Cr20~ - ). 

[Fe(II)] = [Fe 2+] + [Fe( OH) + J, 
[Cr(III)] = [CrH] + [Cr(OH)~· +[(CrOHf+ ], 

and 

Fc(III)] = [Fe3+] 1- [Fe( OH);] + [Fe( OH)2+]. 

Depending on solution pH, total Cr and Fe con
tent, the composition of the solution, and experi-

mental conditions, the Cr and Fe &-pedes will 
vary. Since Fe3+ and Cr3+ have the same charge 
and similar ionic radii - 0.64 A for Fe3 + and 
0.63 A for Cr3+, respectively (Lide, 1991) they are 
exchange~ble between the solid phHSf:".o; formerl hy 
these two ions. Sass and .Rai (1987) have reported 
that when both Cr(III) and Fe(lll) are present in 
acidic solutions. a resulting hydroxide precipitate, 
Cr"'Fe1 _iOH)is) will occur under slightly acidic 
to alkaline solution conditions depending on their 
concentration. They have proposed the following 
reaction mechanism: 

xCr(III) + (1 - x)Fe(III) + 3H20 

= CrxFe1_r(OHh(s) + 3H+ (2) 

where x can vary between 0 to 1. The Cr hydrox
ide solids, Cr(OHMs) and Cr:cFe1_iOHMs) can 
precipitate rapidly under slightly acidic to slightly 
alkaline solution by the following relationship: 

log [Cr(OHi+] = - 2pH + 4.18 + 0.28(1 - x)
2 

-1.79(1-x)3 +log x (3) 

The equation was generated from a series of 
solubility data and can be used to predict the 
aqueous Cr(III) concentration between :solution 
pH 2-6. Sass and Rai (1987) have reported an x 
value of less than 0.69. 

Fig. 7 shows the solubility diagrrun for 
Cr(OHMs) and Cr .. Fe1 _/0HXs) (Table 5). In 
this study, we have discovered a brown precipitate 
under acidic conditions. Precipitates of the same 
brown color were also reported by Eary and Rai 
(1988) in their study of chromate reduction with 
ferrnus ion. Rl'lsed on the experimental procedure 
used in this study, it is not possible to identify the . 
brown precipitate as Cr(OH) 3(s) or 
Cr"Fe1 _.,(0H)is). However, based on the experi- · 
mental results (Fig. 7), the concentration of Cr(III) 
in the leachate appears to be controlled by a 
solubility process rather than an adsorption/de
sorption reaction, since the experimental points 
fall near the theoretical solubility lines. The mole 
fraction of Cr(OHMam) in the precip.itate, x, 
appears to be in the range of.O.Ol-0.69 according 
to Equation (5) (Sass and Rai, 1987). The x value 
is not a constant, rather it is a function of the 
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chemical • composition of the solution and the 
aging time of the precipitate. The value of x was 
found to vary . from 0.01 to 0.69 because of the 
heterogeneous nature of the leaching system and 
the short aging time (24-h reaction time)_ In a 
similar study, Eary and Rai (1988) have reported 
a FejCr ratio near 3.0 and concluded that the x 
value is 0.25, giving the Cr-Fe precipitate a solu
tion composition of Cr0.25Fe0.75(0H)3• In their 
study of chromate reduction by subsurface soils 
under acidic conditions, Eary and Rai (1991) re
ported that the x value is significantly less than 
0.25. 

Fig. 6f shows the leaching of Mn(II) from Cr
soil. No Mn(Il) is detected at pH > 6.5. The 
amount of leached Mn(II) was small compared to 
the other metals. However, the possibility of oxi
dation of Cr(III) to Cr(VI) by manganese oxides 
should not be ignored. 

4. Conclusions 

Soil derived from chromite ore processing waste 
is a highly alkaline material containing a large 
amount of calcium, presumably in the form of 
CaC03• Total chromium in the material is about 
2.5% by weight, and about 1% of this is in the 
form of hexavalent chromium that is readily 
leachable at pH between 4 and 12. The bulk of 

Table 5 

-2 

~ 
~ -6 
C6 

j -8 

-10 

Drinking wa.tcr standard Cr(OHJ,• 

pH 

0 S•mple l, CrtlllJ 
0 Slllllple 11, Cr(fll) 
A Sl11ljlle DI, Cr(lll) 

Fig. 7. Data fitting for the solubility of Cr,Fe1_iOH)3(s). 
Thin Jin<!S ri>present Cr,Fel __ (OH)3(s) at different values of 
x (mole fraction of C..l(OH)3). Bold lines represent Cr(OHMs). 

the remammg chromium may. contain slightly 
soluble trivalent chromiutn .. By XRD analysis, the 
major Cr form was identified as chromite and 
calcium chromate salts were not identified. 
Leaching of chromium and all of the other metals 
with synthetic rainwater is highly pH sensitive. 
Organic matter plays a significant role .in aftect;ing 
the amount of Cr(VI) leached. The amount of 
trivalent and hexavalent chromium leached may 
be controlled by the dissolution of chromate salts 
and attenuated by various redox, precipitation 
and adsorption/desorption reactions. It was also 

Equilibrium constants [log K] for CI(VI) and Cr(III) hydrolysis reactions 
----- --··-----·· 
Equilibria 

Ct{OH}~(s) + 3H+ = 
Cr5++3H20 

Cr(o:tl)3(s) + 2H<· = 

Cr(OH)2.,. + 2H2 0 
CI(OHM~) +H ... = Cr(OH)2 -r H 20 
Cr(OH)3(s) = Cr(OH)~ 
Cr(OH)3(s) + H 20 = 

Cr(OH).j + H+ 
H2Cr0iaq) = HCr04 + H.;. 
HCrO.j = Cro~- + H+ 
2HCrO.j= Cr20~-+ H 20 

<1Ul9 

6.00 

< -0.44 
< -6.84 

-18.20 

0.33 
-6.58 

1.59 

---- ··········-------·······-·-· 
I=lxlo-z Mb 
Log K 

..-:::9.76 

5.96 

<. -0.44 
< -6.84 

-18.25 

l=OW 
LogK 

0.20 
-651 

1.53 

"Used for this study. Activity coeJlicients, 'Y, for l = 25 X 10- 2 M urc calculated from Davies equation (Stumm and Morgan, 
mu · 

bSource from Rai et al., 1987. 
cSource from Martell and Smith, 1976. 
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noted that the amount of Cr leached depends on 
the eruaction procedure.. Gene.rally, acid dige_~;

tion using HN03 and HCl cannot leach all Cr 
from the soil. HF appears to be the most effective 
extraction for Cr-leaching. 
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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 
Ill. Adm. Code 814.104 or a permit for a new unit pursuant to 35 
Ill. Adm. Code 8 I 3.1 04. 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 

!! 



877 

to 35 III. Adm. Code 814, Subpart D, that the concentration of any 
constituent has exceeded the applicable standard at the compliance 
boundary as defined in 35 III. Adm. Code 814.402(b)(3). 

B) Beginning fifteen years after closure of the unit, or five years after 
all other potential sources of discharge no longer constitute a threat 
to groundwater, as defined in subsection (a)(l )(A), the monitoring 
frequency may change on a well by well basis to an annual 
schedule if either of the following conditions exist. However, 
monitoring shall return to a quarterly schedule at any well where a 
statistically significant increase is determined to have occurred in 
accordance with Section 811.320( e), in the concentration of any 
constituent with respect to the previous sample. 

i) All constituents monitored within the zone of attenuation 
have returned to a concentration less than or equal to ten 
percent of the maximum allowable predicted concentration; 
or 

ii) All constituents monitored within the zone of attenuation 
are less than or equal to their maximum allowable predicted 
concentration for eight consecutive quarters. 

C) Monitoring shall be continued for a minimum period of: 30 years 
after closure at MSWLF units, except as otherwise provided by 
subsections (a)(l )(D) and (a)(l )(E); five years after closure at 
landfills, other than MSWLF units, which are used exclusively for 
disposing waste generated at the site; or 15 years after closure at all 
other landfills regulated under this Part. Monitoring, beyond the 
minimum period, may be discontinued under the following 
conditions: 

i) No statistically significant increase is detected in the 
concentration of any constituent above that measured and 
recorded during the immediately preceding scheduled 
sampling for three consecutive years, after changing to an 
annual monitoring frequency; or 

ii) Immediately after contaminated leachate is no longer 
generated by the unit. 

D) The Agency may reduce the groundwater monitoring period at a 
MSWLF unit upon a demonstration by the owner or operator that 
the reduced period is sufficient to protect human health and 
environment. 
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E) . An owner or operator of a MSWLF unit shall petition the Board 
for an adjusted standard in accordance with Section 811.303, ifthe 
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 ); 

ii) Leachate collection (Section 811.309); 

iii) Gas monitoring (Section 811.31 0); and 

iv) Groundwater monitoring (Section 811.319). 

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

2) Criteria for Choosing Constituents to be Monitored 

A) 

The operator shall monitor each 'n'ell for constituents that will 
provide a means for detecting groundwater contamination. 
Constituents shall be chosen for monitoring if they meet the 
following requirements: 

In lieu of 35 Ill. Adm . . Code 811.319(a)(2)(A). The operator shall 
monitor each well for constituents that will provide a means for detecting 
groundwater contamination as well as parameters capable of 
characterizin£ the acid mine drainage impacts . Detection monitorin12: 
constituents utilized for statistical analysis shal l be chosen for monitoring 
ifthev 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) Is contained within the follo·.ving list of constituents: 

Ammonia Nitrogen (dissolved) 
Arsenic (dissolved) 
Boron (dissolved) 
Cadmium (dissoiYed) 
Chloride (dissolved) 
Chromium (dissolved) 
Cyanide (total) 
Lead (dissolved) 
Magnesium (dissolved) 



Mefftt~ 
Nitrate (dissolvedj 
&tt-l-fate (dissolvedj 
+EJtal Dissolved Solids (T~ 
Zinc (dissolvedj 
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In lieu of 35 Ill. Adm . Code 811.319(a)(2)(A)(ii) , the operator 
SGb-must monitor for the following list of constituents: 

Ammoni(!- Nitrogen (dissolved)"# 
Arsenic (dissolved) 
Barium (total) 
Bicarbonate Alkalinity (disso lved) 
Boron (disso lved) 
Chloride (dissolved)"# 
Chromium (dissolved)# 
Cyanide (total) 
Lead (dissolved) 
Magnesium (dissolved)* 
Mercury (dissolved) 
Nitrate (dissolved) 
Potassium (total) 
Sodium . (total) 
Sulfate (dissolved)* 
Total Dissolved Solids (fDS)* 
Zinc (dissolved)* 
pH* 

iii) This is the minimum list for MSWLFs. 

iv) Any facility accepting more than 50% by volume non
municipal waste must determine additional indicator 

· parameters based upon leachate characteristic and waste 
content. 

v) The monitoring of the constituents designated in 35 IAC 
81 1.319(a)( l )(A)(i i) by "*" shall be conducted in order to 
characterize potential acid mine drainage effects on the 
groundwater quality. The "*" designated constituents) 
shall be subject to 35 lAC 811.319(a)( 4)(A)(i) -the 8 
consecutive monitoring event trend analyses but exempt 
from 35 lAC 811.319(a)(4)(A)(ii) and (iv)- the statistically 
based comparisons to maximum allowable predicted 
concentrations (MAPCs) within the zone of attenuation and 



the Applicab le Groundwater Quality Standard (AGQS) 
beyond the zone of attenuation . 

880 

vi) The constituents designated in 35 lAC 811.319(a)( 1 )(A)(ii) 
by 'W' shall be subject to 35 lAC 811.319(a)( 4)(A)(i) 8 
consecutive monitoring event trend analyses but exempt 
from 35 lAC 81 1.319(a)(4)(A)(ii) - the statistically based 
comparisons to maximum al lowable pred icted 
concentrations (MAPCs) at wells located within the zone of 
attenuation . 

vii) Constituents designated in 35 lAC 811 .319(a)(1 )(A)(ii) by 
"#" have Board adjusted groundwater quality standards. 
The applicable groundwater quality standard for dissolved 
ammonia ( 15 mg/L). dissolved chloride (200 mg/L) and 
dissolved chromium (1 00 ug/L) are the effective applicable 
groundwater quali ty standard at or beyond the landfill's 
zone of attenuation . 

B) One or more indicator constituents, representative of the transport 
processes of constituents in the leachate, may be chosen for 
monitoring in place of the constituents it represents. The use of 
such indicator constituents must be included in an Agency 
approved permit. 

3) 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: 

A) 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: 

Acetone 
Acrylonitrile 
Benzene 
Bromo benzene 



Bromochloromethane 
Bromodichloromethane 
Bromoform; Tribromomethane 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chi oro benzene 
Chloroethane 
Chloroform; Trichloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
Dibromochloromethane 
I ,2-Dibromo-3-chloropropane 
I ,2-Dibromoethane 
I ,2-Dichlorobenzene 
I ,3-Dichlorobenzene 
I ,4-Dichlorobenzene 
trans- I ,4-Dichloro-2-butene 
Dichlorodifluoromethane 
I, I-Dichloroethane 
I ,2-Dichloroethane 
I, I-Dichloroethylene 
cis-1 ,2-Dichloroethylene 

· trans- I ,2-Dicloroethylene 
I ,2-Dichloropropane 
I ,3-Dichloropropane 
2,2-Dichloropropane 
I, I-Dichloropropene 
I ,3-Dichloropropene 
cis- I ,3-Dichloropropene 
trans- I ,3-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
2-Hexanone; Methyl butyl ketone 
Isopropyl benzene 
p-Isopropyltoluene 
Methyl bromide; Bromomethane 
Methyl chloride; Chloromethane 
Methylene bromide; Dibromomethane 
Dichloromethane 
Methyl ethyl ketone 
Methyl iodide; Iodomethane 
4-Methyl-2-pentanone 
Naphthalene 
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Oil and Grease (hexane soluble) 
n-Propylbenzene 
Styrene 
1,1, 1,2-Tetrachloroethane 
I, I ,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 
I ,2,3-Trichloropropane 
1 ,2,4-Trimethylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
Xylenes 
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B) At least once every two years, the operator shall monitor each well 
in accordance with subsection (a)(3)(A). 

C) 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 ofthis 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)(l) and (a)(2) shows a 

f; 



progressive increase over eight consecutive monitoring 
events; 

ii) The concentration of any non-exempted 35 lAC 
8 I 1 .3 1 9(a)(2)(A)(ii) constituent or any 35 IAC · 
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81 1.319(a)(3) organic constituent exceeds the greater of the 
maximum allowable predicted concentration or the 
groundwater protection standard developed pursuant to 
Section 81 1 .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 
ground'vvater standard of Section 811.320Wffi 

B) The confirmation procedures shall include the following: 

i) The operator shall verify any observed increase by taking 
additional samples within 90 days after the initial sampling 
event and ensure that the samples and sampling protocol 
used will detect any statistically significant increase in the 
concentration of the suspect constituent in accordance with 
Section 811.320( e), so as to confirm the observed increase. 
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. If the facility is permitted by the 



Agency, the notification must be filed for review as a 
significant permit modification pursuant to 35 Ill. Adm. 
Code 813.Subpart B. 
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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 petmit 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 infonnation 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 detennining the source, nature and extent of the contamination, 
which may consist of, but need not be limited to: 

2) 

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

B) More frequent sampling of any sun·ounding wells; and 
C) 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) ofthis 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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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 III. 
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. 

3) If the analysis of the assessment monitoring data sho'NS that the 
concentration of one or more constituents, monitored at or beyond the 
zone of attenuation is above the applicable groundwater qua lity standards 
of Section 8! 1.320 and is attributable to the solid 'Naste 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 should waste continue to be accepted at the facility shall 
implement t:fle-remedial action in accordance \Vith subsection (d). 

In lieu of 35 Ill. Adm. Code 811 .319(b)(3), the operator must comply 
with the following: 

If the analysis of the assessment monitoring data shows that the 
concentration of one or more constituents, monitored at or bevond 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 81l.319(d) . 

4) 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 (a)(3)(c) within the zone of attenuation, then 
the operator shall conduct a groundwater impact assessment in accordance 
with the requirements of subsection (c). 

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 
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CFR ?58.Appendi)t II , incorporated by reference at 35 lll. /\dm . 
Code 810.104 , and constituents from 35 Ill. Adm. Code 620.410. 

In lieu of 35 I II. Adm. Code 811 .319(b)(5)(A) the petitioner proposes the 
following language: 

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 I is ted in 40 
CFR 258.Appendix II. incorporated by reference at 35 Ill. Adm. 
Code 810.104. and constituents from 35 Ill. Adm. Code 620.410. 

i) Additionally. in order to aid in discerning leachate from 
acid mine drainage related concentration increases. the 
following constituents shall undergo assessment monitoring 
in accordance with the monitoring frequency described in 
subparagraph (0). 

Iron (dissolved and total)* 
Manganese (dissolved and total)* 
Bicarbonate Alkalinity (total) 
Potassium (total) 
Sodium (total) 
Zinc (total)''' 
Chloride (tota l)"# 
Chromium (total)/\# 
Sulfate (total)* 
TDS* 
pH* 

i i) The monito ring of the constituents designated above by "*" 
shall be conducted in order to characterize potential acid mine 
drainaae effects on the groundwater quality. The acid mine 
drainage indicator constituents listed in in 35 lAC 
811 .319(b )(5)(A )(i) "*" designated constituents) shall be 
exempt from the 35 lAC 811.319(b)(3) applicable 
groundwater quality standard comparisons at·monitoring 
points located at oi· beyond the landfill's zone of attenuation: 

iii) Constituents designated in 35 lAC 811 .319(b)(5)(A)(i) · with either 
"*" or 'W' shall be exempt from the 35 lAC 811 .319(b)( 4) 
maximum allowable predicted concentration and GPS analyses at 
monitoring points located within the landfill ' s groundwater zone of 
attenuation. 
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iv) Constituents designated in 35 lAC 811 .319(b)(5)(A)(i) by either a 

"*" or ''A'' shall undergo the temporal trend analyses in accordance 
with the requirements of 35 lAC 811.319(b)(6). 

v) Constituents designated in 35 lAC 811 .3 19(b)(5)(A)(i) by "#" 
have Board adj usted groundwater quality standards. The 
applicable gro undwater quality standard for dissolved ammonia 
(15 mg/L). dissolved and total chloride (200 mg/L) and dissolved 
and total chromium (J 00 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) 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 

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

BOARD NOTE: Subsection (b)(5)(8) is derived from 40 CFR 
258.55(d)(l) (1992). 

C) 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 
al so 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 ace~ 
subsection (b)(5)(A), the owner or operator must monitor for the 
detected const ituents listed in 4 0 CFR 258.Appendi)< II and 35 Ill. 

· I basis during the assessment 
monitoring. The operator must monitor all the constituents listed 
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in 40 CFR 258._AppendiJ( II and 35 Ill. Adm. Code 620.410 on an 
annual basis during assessment monito ring. 

Within 90 days after the initial monitoring in accordance with 
subsection (b)(5)(A) of this Section. the owner or operator must 
mon itor for the detected constituents listed in appendix II to 40 CFR 
258. incorporated bv reference in 3511 I. Adm. Code 8 10.104. and 
351 11. Adm. Code 620.410 on a semiannual basis during the 
assessment monitoring. The operator must mon itor all the 
constituents listed in appendix 1l 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) 
Copper (total) 
N ickel (total) 
Silver (total) 
Se l enium (total) 
Thallium (total) 

BOARD NOTE: Subsection (b)(5)(0) is derived from 40 CFR 
258.55(d)(2) (1992). 

E) The owner or operator may request the Agency to delete any of the 
40 CFR 258.Appendix II and 35 Ill. Adm. Code 620.410 
constituents by demonstrating to the Agency that the deleted 
constituents are not reasonably expected to be in or derived from 
the waste QI__contained in the leachate at concentrations which 
could be discerned from the background groundwater quality. 
Based on this analysis the follow ing constituents are deleted from 
the Assessment monitoring list at the SCL facility : 

Antimony (total) 
Cadmiu m (total) 
Cobalt (total) 
Copper (total) 
Nickel (total) 
Silver (total) 
Selenium (total) 
Thallium (total) 
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BOARD NOTE: Subsection (b)(5)(E) is derived from 40 CFR 258.55(b) 
(1992). 

F) 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)(l)(i) through (iii) (1992). 

G) If the concentrations of all adjusted standard modified 4 0 CFR 
258.Appendix II and 35 Ill. Adm. Code 620.410 constituents are 
shown to be at or below background values, using the statistical 
procedures in Section 8 I 1.320(e), for two consecutive sampling 
events, the owner or operator shall notify the Agency of this 
fi-nding and may stop monitoring the modified list of 40 CFR 
258.Appendix II and 35 Ill. Adm. Code 620.4 I 0 constituents . 

In lieu of35 HI. Adm. Code 811.319(b)(5)(G), the 
operatorSG:b-must comply with the following: 

If the concentrations of all constituents in appendix II to 40 
CFR 258, incorporated by reference in 35 Ill. 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(e) 
(1992). 



6) The concentration of any inorganic constituent monitored in 
accordance with subsections (b)(S)(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: 
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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 dav follovving the receipt of 
confirmation monitoring resu lts. 

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 \\1riting of any 
contirmed increase. The notification must demonstrate a 
source other than the fac ility and provide the rationale used in 
such a determination. The notification must be submitted to 
the Agency no later than ISO 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)(8)(ii) and (iii) of this Section cannot be made. and the 
exceedance is attributab le to the solid waste disposa l 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 
.(Q1 

c) Assessment ofPotential Ground'tvater Impact. An operator required to conduct a 
groundwater impact assessment in accordance ·.vith subsection (b)(4) shall assess 
the potential impacts outside the zone of attenuation that may result from 
confirmed 'increases above the maximum allo·Nable predicted concentration 
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 follo\ving shall apply: · 

c. In lieu of 35 Ill. Adm. Code 81 1.319(c). the operator must comply with the 
following: 

lf required to conduct a groundwater impact assessment in accordance 
with this adjusted standard. the operator must assess the potential impacts 
outside the zone of attenuation that may result from confirmed increases 
above the maximum allowable predicted concentration or groundwater 
protection standards-within the zone of attenuation. attributable to the 
facility, in order to determine ifthere is need for remedial action. In 
addition to the requirements of Section 811.317. the following 
requirements apply: 
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I) The operator shall utilize any new information developed since the initial 
assessment and information from the detection and assessment monitoring 
programs and such information may be used for the recalibration of the 
GCT model; and 

l) The operator must utilize any new information developed since the 
initial assessment and information from the detection and 
assessment monitoring programs and such information may be used 
for the recalibration of the GCT model: and 

2) The operator shall submit the groundwater impact assessment and any 
proposed remedial action plans determined necessary pursuant to 
subsection (d) to the Agency '<Vithin 180 days after the start of the 
assessment monitoring program. 

2) The operator must submit the groundwater impact assessment and 
any proposed remedial action plans determined necessary pursuant 
to Section 81 1.319(d) to the Agency within t 80 days after the stmt 
of the assessment monitoring program. 

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) 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: 
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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 is determined to be attributable to the 
solid waste disposal facility in accordance w ith subsection (b) of 
this Section. 

In lieu of35lll.Adm. Code 811.319(d)(l)(B). the 
operator must comply with the followin2: : 

Any confirmed increase above the appl icable groundwater 
quality standards of Section 81 1.320 or the adjusted 
groundwater quality standards is determined to be 
attributable to the solid waste disposal facility in accordance 
with Section 81 I .319(b)of this Section_,_ 

2) 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; 

3) 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 groundv,'ater quality 
standard of Section 811.320 is attributable to the solid waste 
disposal facility in accordance with subsection (b)(3) ofthis 
Section; or 

lnlieu of35111. Adm. Code 811.319(d)(3)(B). the 
operator must comply with the following : 

Establishing that a violation of an applicable groundwater 
quality standard of Section 81 1.320 or an adjusted 
groundwater quality standard is attr ibutable 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. 
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4) The remedial action program shall consist of one or a combination of one 
of more ofthe following solutions: 

A) Retrofit additional groundwater protective measures within the 
unit; 

B) Construct an additional hydraulic barrier, such as a cutoff wall or 
slurry wall system 

C) Pump and treat the contaminated groundwater; or 

D) Any other equivalent technique which will prevent further 
contamination of groundwater. 

5) Termination ofthe Remedial Action Program 

A) The remedial action program shall continue in accordance with the 
"j3ffiH unti l monitoring shows that the concentrations of-al-l
monitored constituents are be low the maximum allowable 
1*8dicted concentration vvithin the zone of attenuation, below the 
applicable groundwater quality standards of Section 811.320 at or 
beyond the zone of attemrat:ffln, over a period of four censecutive 
quarters no longer e)(ist. 

In lieu of 35 111. Adm. Code 8 11 .319(d)(5)(A), the operator 
must comply with the following: 

A) The remed ial action program must continue iri accordance with the 
plan until monitoring shows that the concentrations of all monitored 
constituents are below the greater of the maximum al lowable 
predicted concentrations or the groundwater protection standards 
within the zone of attenuation and below the appl icable • 
groundwater quality standards of Section 811.320 or the Board 
adjusted groundwater quality standards at or beyond the zone of 
attenuation, over a period of four consecutive monitoring events. 

B) The operator shall submit to the Agency all information collected 
under subsection (d)(5)(A). If the facility is permitted then the 
operator shall submit this information as a significant modification 
ofthe permit. 

(Source: Amended at 31 Ill. Reg. 16172, effective November 27, 2007) 
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Section 811.320 Groundwater Quality Standards 

a) Applicable Groundwater Quality Standards 

I) Groundwater quality shall be maintained at each constituent ' s background 
concentration, at or beyond the zone of attenuation. The applicable 
groundwater quality standard established for any constituent shal l be: 

A) The background concentration: or 

B) The Board established standard adjusted by the Board in 
accordance with the justification procedure of subsection (b). 

2) Any statistically significant increase above an applicable groundwater 
quality standard established pursuant to subsection (a)(!) that is 
attributable to the facility and V·lhich occurs at or beyond the zone of 
attenuation within I 00 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) "Background concentration" means that concentration of a 
constituent that is established as the background in accordance 
with subsection (d): and 

B) "Board establ ished standard" is the concentration of a constituent 
adopted bv the Board as a groundwater quality standard adopted by 
the Board pursuant to Section 14.4 of the Act or Section 8 of the 
Illinois Groundwater Protection Act. 

i) Pursuant to 35 Ill. Adm. Code 811.320(a)(l)(B), the 
operator must meet the fol lowing Board estab lished 
groundwater quality standards at and bevond the zone of 
attenuation : 

Ammonia (dissolved) 15 mg/L 
Chloride (dissolved and total) 200 mg/L 
Chromium (dissolved and total) 100 ug/L 

C) "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 bv 35 lAC 811.324. 
Pursuant to the requirements of 40 CFR 258.55(h), the 
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groundwater protecti on standards may be (I) For constituents for 
which a maximum contaminant level (MCL) has been promulgated 
under section 1412 ofthe Safe Drinking Water Act (codified) 
under 40 CFR patt 141 . the MCL for that constituent; (2) For 
constituents for which MCLs have not been promulgated, the 
Maximum Allowable Pred icted Concentration (MAPC) for the 
constituent established in accordance with 35 IAC 811.318(c); or 
(3) For constituents for which the MAPC is higher than the MCL 
or health based levels identified under §258.55(i)( I), the MAPC 
shal l be the effective GPS . (4) The Di rector of an approved State 
may establish an alternative groundwater protection standard for 
constituents for which MCLs have not been established. (5) The 
~roundwater standards promulgated under 35 lAC 620.410 or 
general use water standards promulgated under 35 lAC 302.212 
may be utilized as health based standards in instances where the 
state standard is more stringent than the federal JVICLs, or in 
instances where no MCL has been promulgated. 

b) Justification for Adjusted Groundwater Quality Standards 

1) An operator may petition the Board for an adjusted groundwater quality 
standard in accordance with the procedures specified in Section 28.1 of the 
Act and 35 Ill. Adm. Code 1 04.400.Subpart D. 

2) For groundwater which contains naturally occurring constituents which 
meet the applicable requirements of 35 Ill. Adm. Code 620.410, 620.420, 
620.430, or 620.440 the Board will specify adjusted groundwater quality 
standards no greater than those of 35 Ill. Adm. Code 620.410, 620.420, 
620.430 or 620.440, respectively, upon a demonstration by the operator 
that: 

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

B) The change in standards is necessary for economic or social 
. development, by providing information including, but not limited 
to, the impacts ofthe standards on the regional economy, social 
dis benefits 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 

C) All technically feasible and economically reasonable methods are 
being used to prevent the degradation of the groundwater quality. 
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3) 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/1 

Arsenic 
Barium 
Benzene 
Cadmium 
Carbon tetrachloride 
Chromium (hexavalent) 
2,4-Dichlorophenoxy acetic acid 
1 A-Dichlorobenzene 
1 ,2-Dichloroethane 
1,1 -Dichloroethylene 
Endrin 
Fluoride 
Lindane 
Lead 
Mercury 
Methoxychlor 
Nitrate 
Selenium 
Silver 
Toxaphene 
1,1,1-Trichloromethane 
Trichloroethylene 
2,4,5-Trichlorophenoxy acetic acid 
Vinyl Chloride 

0.05 
1.0 
0.005 
0.01 
0.005 
0.05 
0.1 
0.075 
0.005 
0.007 
0.0002 
4 
0.004 
0.05 
0.002 
0.1 
10 
0.01 
0.05 
0.005 
0.2 
0.005 
0.01 
0.002 

4) For groundwater which contains naturally occurring constituents which do 
not meet the standards of 35 III. 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; 

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 

J / !.5 
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disbenefits such as Joss 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; 

iv) The total dissolved solids content of the groundwater is 
more than 3,000 mg/1 and that water will not be used to 
serve a public water supply system; or 

v) The total dissolved solids content of the groundwater 
exceeds I 0,000 mg/1. 

c) Determination of the Zone of Attenuation 

I) The zone of attenuation, within which concentrations of constituents in 
leachate discharged from the unit may exceed the applicable groundwater 
quality standard of this Section, is a volume bounded by a vertical plane at 
the property boundary or I 00 feet from the edge of the unit, whichever is 
Jess, extending from the ground surface to the bottom of the uppermost 
aquifer and excluding the volume occupied by the waste: 

2) Zones of attenuation shall not extend to the annual high water mark of 
navigable surface waters. 

3) Overlapping zones of attenuation from units within a single facility may 
be combined into a single zone for the purposes of establishing a 
monitoring network. 

d) Establishment of Background Concentrations 

I) The initial monitoring to determine background concentrations shall 
commence during the hydrogeological assessment required by Section 
8Il.3I5. The background concentrations for those parameters identified 
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in Sections 8ll.315(e)(l)(G) and 8ll.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. 

2) 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 (e), 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. 

3) 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. 

4) 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 

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

5) 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. 

6) 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. 

e) Statistical Analysis of Groundwater Monitoring Data 

I) Statistical tests shall be used to analyze groundwater monitoring data. 
One or more of the normal theory statistical tests shall be chosen first for 
analyzing the data set or transformations of the data set. Where such 
normal theory tests are demonstrated to be inappropriate, tests listed in 
subsection ( e )(i) shall be used. The level of significance (Type I error 
level) shall be no less than 0.01, for individual well comparisons, and no 
less than 0.05, for multiple well comparisons. The statistical analysis shall 
include, but not be limited to, the accounting of data below the detection 
limit of the analytical method used, the establishment of background 
concentrations and the determination of whether statistically significant 
changes have occurred in: 

A) The concentration of any chemical constituent with respect to the 
background concentration or maximum allowable predicted 
concentration; and · 

B) The established background concentration of any chemical 
constituents over time. 

2) The statistical test or tests used shall be based upon the sampling and 
collection protocol of Sections 811.318 and 811.319. 

3) Monitored data that are below the level of detection shall be reported as 
not detected (NO). The level of detection for each constituent shall be the 
practical quantitation limit (PQL), and shall be the lowest concentration 
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that is protective of human health and the environment, and can be 
achieved within specified limits of precision and accuracy during routine 
laboratory operating conditions. In no case, shall the PQL be established 
above the level that the Board has established for a groundwater quality 
standard under the Illinois Groundwater Protection Act [ 415 ILCS 55]. 
The following procedures shall be used to analyze such data, unless an 
alternative procedure in accordance with subsection (e)(4), is shown to be 
applicable: 

A) 

B) 

C) 

Where the percentage of nondetects in the data base used is less 
than 15 percent, the operator shall replace NDs with the PQL 
divided by two, then proceed with the use of one or more of the 
Normal Theory statistical tests; 

Where the percentage of nondetects in the data base used is 
between 15 and 50 percent, and the data are normally distributed, 
the operator shall use Cohen ' s or Aitchison's adjustment to the 
sample mean and standard deviation, followed by an applicable 
statistical procedure; 

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 ). 

Non parametric 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) The owner or operator shall initiate an assessment of corrective action measures 
within 14 days ofthe 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 estab lished standard outside the 
zone of attenuation. or the hi~her of the maximum all owable 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. 

901 

b) 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). 

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

d) The assessment shall include an analysis of the effectiveness of various potential 
corrective action measures in meeting all of the requirements and objectives ofthe 
remedy, as described under Section 811.325, addressing at least the following: 

1) 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; 

3) The costs of remedy implementation; and 

4) The institutional requirements, such as State or local permit requirements 
or other environmental or public health requirements that may 
substantially affect implementation of the remedies. 

e) The owner or operator must discuss the results of the corrective action measures 
assessment prior to the selection of a remedy in a public meeting with interested 
and affected parties. Prior to the public meeting, the owner or operator of the 
MSWLF unit shall submit to the Agency a report describing the results of the 
corrective action measures assessment. 

BOARD NOTE: Requirements of this Section are derived from 40 CFR 258.56 
(1992). 

(Source: Added in R93-1 0 at 18 Ill. Reg. 1308, effective January 13, 1994) 

Section 811.325 Selection of remedy for MSWLF Units 

a) Within 90 days of the completion ofthe corrective action measures assessment 
conducted under Section 811.324, the owner or operator of a MSWLF unit shall: 

1) Select a remedy based on the assessment results that, at a minimum, meets 
the requirements of subsection (b); and 
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2) Submit to the Agency an application for a significant modification to the 
landfill permit describing the selected remedy and how it meets the 
standards set forth in subsection (b). 

b) Remedies selected under this Section must meet the following requirements: 

1) They must be protective ofhuman health and the environment; 

2) They must attain the groundwater=quality standard or Board adjusted 
groundwater standards outside the zone of attenuation and the higher of 
the maximum allowable predicted concentration or the groundwater 
protection standard prescribed at Section 811.320(a)(3)(C). within the 
zone of attenuation; 

3) They must control the sources of release so as to reduce or eliminate, to 
the maximum extent practicable, further releases of constituents detected 
under the assessment monitoring into the environment that may pose a 
threat to human health or the environment; and 

4) They must comply with standards for management of wastes as specified 
in Section 811.326(d). 

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

1) 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; 
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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) The extent to which containment practices will reduce further 
releases; and 

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

3) The ease or difficulty of implementing potential remedies based on 
consideration of the following types of factors: 

A) The degree of difficulty associated with constructing the 
technology; 

B) The expected operational reliability of the technologies; 

C) The need to coordinate with and obtain necessary approvals and 
permits from other agencies; 

D) The availability of necessary equipment and specialists; and 

E) The available capacity and location of needed treatment, storage, 
and disposal services. 

4) The practicable capability of the owner or operator to implement the 
remedies, including a consideration of the technical and economic 
capability. 

5) The degree to which community concerns are addressed by potential 
remedies. 

d) Schedule for implementing remedial action. 

I) The owner or operator shall specify as part of the selected remedy a 
schedule(s) for initiating and completing remedial activities. Such a 
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schedule must require the initiation of remedial activities within a 
reasonable period of time, taking into consideration the factors set forth in 
subsections ( d)(3)(A) through ( d)(3)(H). 

2) The Agency shall specify the time period for initiating remedial action in 
the facility's permit. 

3) The owner or operator shall consider the following factors in determining 
the schedule of remedial activities: 

A) The extent and nature of contamination; 

B) The practical capabilities of remedial technologies in achieving 
compliance with the applicable groundwater quality standards or 
the Board established standards at or beyond the zone of 
attenuation and the greater of the groundwater protection quality 
standards established under Section 811.320(a)(3)(C) or the 
max imum allowable predicted concentrations inside of the zone of 
attenuation and other objectives of the remedy; 

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

D) 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; 

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

F) Any resource value of the aquifer including: 

i) Any current and future uses; 

ii) The proximity and withdrawal rate of users; 

iii) 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; 

F: \la:rtrk- ll~';: :SCl. At.(j Std Fina/ jBriard l~esponses 1Bnard RespoJ:s:: ___ .. 1djuslcd Shi /"'rtjpo.-.\~d revist.·rl i 1 ____ 2./ ____ i 5 ' ''ord:ng.dtiC 
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vi) The ground-water removal and treatment costs; 

vii) The cost and availability of alternative water supplies; 

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

H) 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 · 

2) The constituents are present in groundwater that: 

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

B) Is not hydraulically connected with waters to which the hazardous 
constituents are migrating or are likely to migrate in concentrations 
that would exceed the groundwater quality standards established 
under Section 811.320; or 

3) The remediation of the release is technically impracticable; or • 

4) The remediation results in unacceptable cross-media impacts. 

f) A determination by the Agency pursuant to subsection (e) shall not affect the 
Agency's authority to require the owner or operator to undertake source control 
measures or other measures that may be necessary to eliminate or minimize 
further releases to the groundwater, to prevent exposure to the groundwater, or to 
remediate the groundwater to concentrations that are technically practicable and 
which reduce threats to human health or the environment. 

BOARD NOTE: The requirements of this Section are derived from 40 CFR 
258.57 (1992). 

(Source: Added in R93-1 0 at 18 Ill. Reg. 1308, effective January 13, 1994) 



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) It must establish and implement a corrective action groundwater 
monitoring program that fulfills the following requirements: 
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A) At a minimum, the program must meet the requirements of an 
assessment monitoring program pursuant to Section 81 1.319(b ); 

B) The program must indicate the effectiveness of the remedy; and 

C) 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 81 1.325. 

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) The time required to develop and implement a final remedy; 

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

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

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

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

F) 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 

)J 
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G) Any other situations that may pose threats to human health and the 
environment. 

b) If an owner or operator determines, based on information developed after 
implementation of the remedy has begun or other information, that compliance 
with requirements of Section 811.325(b) are not being achieved through the 
remedy selected, the owner or operator must fulfill the following requirements: 

1) It must implement other methods or techniques that could practicably 
achieve compliance with the requirements, unless the owner or operator 
makes the determination pursuant to subsection (c) ofthis Section. 

2) It must submit to the Agency, prior to implementing any alternative 
methods pursuant to subsection (b)(l) of this Section, an application for a 
significant modification to the permit describing the alternative methods 
or techniques and how they meet the standards of Section 811.325(b ). 

c) If the owner or operator determines that compliance with the requirements of 
Section 811.325(b) cannot be practically achieved with any currently available 
methods, the owner or operator must fulfill the following requirements: 

1) It must obtain the certification of a qualified groundwater scientist or a 
determination by the Agency that compliance with requirements pursuant 
to Section 811.325(b) cannot be practically achieved with any currently 
available methods. 

2) It must implement alternative measures to control exposure of humans or 
the environment to residual contamination, as necessary to adequately 
protect human health and the environment. 

3) It must implement alternative measures for control of the sources of 
contamination, or for removal or decontamination of equipment, units, 
devices, or structures that fulfill the following requirements: 

A) The measures are technically practicable; and 

B) The measures are consistent with the overall objective of the 
remedy. 

4) It must submit to the Agency, prior to implementing the alternative 
measures in accordance with subsection (c) ofthis Section, an application 
for a significant modification to the permit justifying the alternative 
measures. 

5) For purposes of this Section, a "qualified groundwater scientist" is a 
scientist or an engineer who has received a baccalaureate or postgraduate 
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degree in the natural sciences or engineering and has sufficient training 
and experience in groundwater hydrology and related fields as may be 
demonstrated by state registration, professional certifications, or 
completion of accredited university programs that enable that individual to 
make sound professional judgments regarding groundwater monitoring, 
contaminant fate and transport, and corrective action. 

d) All solid wastes that are managed pursuant to pursuant to Section 811.325 or 
subsection (a)(3) of this Section must be managed by the owner or operator in a 
manner that fulfills the following requirements: 

1) It adequately protects human health and the environment; and 

2) It complies with applicable requirements of Part 811. 

e) Remedies s_elected pursuant to Section 811.325 must be considered complete 
when the following requirements are fulfilled: 

1) The owner or operator complies with the groundwater quality standards 
established pursuant to Section 811.320 at all points within the plume of 
contamination that lie beyond the zone of attenuation established pursuant 
to Section 811.320; 

2) Compliance with the maximum allowable predicted concentrations and the 
groundwater protection quality standards established pursuant to Section 
811.320(a)(3)(C) has been achieved at wells located within the zone of 
attenuation. Compliance with this requirement shall include a ey 
demonstrationRg that concentrations of the constituents monitored under 
the assessment monitoring program pursuant to Section 811.319(b) have 
not exceeded the greater of the maximum allowable predicted 
concentrations or the groundwater protection quality standards for a period 
of three consecutive years using the statistical procedures and performance 
standards in Section 811.320(e). The Agency may specify an alternative 
time period during which the owner or operator must demonstrate 
compliance with the groundwater quality standard(s). The Agency must 
specify such an alternative time period by considering the following 
factors: 

A) The extent and concentration of the releases; 

B) The behavior characteristics of the hazardous constituents in the 
groundwater; 

C) The accuracy of monitoring or modeling techniques, including any 
seasonal, meteorological, or other environmental variabilities that 
may affect the accuracy; and 
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D) The characteristics of the groundwater; and 

3) All actions required to complete the remedy have been satisfied. · 

f) Within 14 days after the completion of the remedy, the owner or operator must 
submit to the Agency an application for a significant modification of the permit 
including a certification that the remedy has been completed in compliance with 
the requirements of subsection (e) of this Section. The certification must be 
signed by the owner or operator and by a qualified groundwater scientist. 

g) Upon Agency review and approval of the certification that the corrective action 
has been completed, in accordance with subsection (e) of this Section, the Agency 
must release the owner or operator from the financial assurance requirements for 
corrective action pursuant to Subpart G of this Part. 

BOARD NOTE: Requirements of this Section are derived from 40 CFR 258.58 (2005). 

(Source: Amended at 31 Ill. Reg. 1435, effective December 20, 2006 
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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 811.31 8( 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 of30 years after closure, except 
as otherwise provided by subsection (a)(l)(C) ofthis 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 
Ill. Adm. Code 814.104 or a permit for a new unit pursuant to 35 
Ill. 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 8l3.304(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 

.; j5 
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to 35 Ill. Adm. Code 814, Subpart D, that the concentration of any 
constituent has exceeded the applicable standard at the compliance 
boundary as defined in 35 Ill. Adm. Code 814.402(b)(3). 

B) Beginning fifteen years after closure of the unit, or five years after 
all other potential sources of discharge no longer constitute a threat 
to groundwater, as defined in subsection (a)(1 )(A), the monitoring 
frequency may change on a well by well basis to an annual 
schedule if either ofthe following conditions exist. However, 
monitoring shall return to a quarterly schedule at any well where a 
statistically significant-increase is determined to have occurred in 
accordance with Section 811.320( e), in the concentration of any 
constituent with respect to the previous sample. 

i) All constituents monitored within the zone of attenuation 
have returned to a concentration less than or equal to ten 
percent of the maximum allowable predicted concentration; 
or 

ii) All constituents monitored within the zone of attenuation 
are less than or equal to their maximum allowable predicted 
concentration for eight consecutive quarters. 

C) Monitoring shall be continued for a minimum period of: 30 years 
after closure at MSWLF units, except as otherwise provided by 
subsections (a)(l )(D) and (a)(l )(E); five years after closure at 
landfills, other than MSWLF units, which are used exclusively for 
disposing waste generated at the site; or 15 years after closure at all 
other landfills regulated under this Part. Monitoring, beyond the 
minimum period, may be discontinued under the following 
conditions: 

i) No statistically significant increase is detected in the 
concentration of any constituent above that measured and 
recorded during the immediately preceding scheduled 
sampling for three consecutive years, after changing to an 
annual monitoring frequency; or 

ii) Immediately after contaminated leachate is no longer 
generated by the unit. 

D) The Agency may reduce the groundwater monitoring period at a 
MSWLF unit upon a demonstration by the owner or operator that 
the reduced period is sufficient to protect human health and 
environment. 
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E) 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 ); 

ii) Leachate collection (Section 811.309); 

iii) Gas monitoring (Section 811.31 0); and 

iv) Groundwater monitoring (Section 811.319). 

BOARD NOTE: Changes to subsections (a)(1)(A) and (a)(l)(C), and subsections 
(a)(l)(D) and (a)(l)(E) are derived from 40 CFR258.61 (1992). 

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 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 (dissolvedY# 
Arsenic (dissolved) 
Barium (total) 
Bicarbonate Alkalinity (dissolved) 
Boron (dissolved) 
Chloride ( dissolvedY'# 
Chromium (dissolved)# 
Cyanide (total) 
Lead (dissolved) 
Magnesium (dissolved)* 
Mercury (dissolved) 
Nitrate (dissolved) 
Potassium (total) 
Sodium (total) 



Sulfate (dissolved)* 
Total Dissolved Solids (fDS)* 
Zinc (dissolved)* 
pH* 

iii) This is the minimum list for MSWLFs. 

iv) Any facility accepting more than 50% by volume non
municipal waste must determine additional indicator 
parameters based upon leachate characteristic and waste 
content. 
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v) The monitoring of the constituents designated in 35 lAC 
811.319(a)(l )(A)(ii) by"*" shall be conducted in order to 
characterize potential acid mine drainage effects on the 
groundwater quality. The"*" designated constituents) 
shall be subject to 35 lAC 811.319(a)(4)(A)(i) -the 8 
consecutive monitoring event trend analyses but exempt 
from 35 lAC 811.319(a)(4)(A)(ii) and (iv)- the statistically 
based comparisons to maximum allowable predicted 
concentrations (MAPCs) within the zone of attenuation and 
the Applicable Groundwater Quality Standard (AGQS) 
beyond the zone of attenuation. 

vi) The constituents designated in 35 lAC 811.319(a)(l)(A)(ii) 
by""" shall be subject to 35 lAC 811.319(a)(4)(A)(i) 8 
consecutive monitoring event trend analyses but exempt 
from 35 lAC 811.319(a)(4)(A)(ii) - the statistically based 
comparisons to maximum allowable predicted 
concentrations (MAPCs) at wells located within the zone of 
attenuation. 

vii) Constituents designated in 35 lAC 811.319(a)(l )(A)(ii) by 
"#" have Board adjusted groundwater quality standards. 
The applicable groundwater quality standard for dissolved 
ammonia (15 mg/L), dissolved chloride (200 mg/L) and 
dissolved chromium (1 00 ug/L) are the effective applicable 
groundwater quality standard at or beyond the landfill's 
zone of attenuation. 

B) One or more indicator constituents, representative of the transport 
processes of constituents in the leachate, may be chosen for 
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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. 

3) 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 with in 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: 

A) 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: 

Acetone 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform; Tribromomethane 
n-Butylbenzene 
sec-Butyl benzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chi oro benzene 
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 



cis-1 ,2-Dichloroethylene 
trans-1 ,2-Dicloroethylene 
1 ,2-Dichloropropane 
1 ,3-Dichloropropane 
2,2-Dichloropropane 
I, 1-Dichloropropene 
1 ,3-Dichloropropene 
cis-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethyl benzene 
Hexachlorobutadiene 
2-Hexanone; Methyl butyl ketone 
Isopropyl benzene 
p-Isopropyltoluene 
Methyl bromide; Bromomethane 
Methyl chloride; Chloromethane 
Methylene bromide; Dibromomethane 
Dichloromethane 
Methyl ethyl ketone 
Methyl iodide; Iodomethane 
4-Methyl-2-pentanone 
Naphthalene 
Oil and Grease (hexane soluble) 
n-Propylbenzene 
Styrene 
I, I, I ,2-Tetrachloroethane 
I, 1 ,2,2-Tetrachloroethane 
Tetrachloroethylene 
Tetrahydrofuran 
Toluene 
Total Phenolics 
·I ,2,3-Trichlorobenzene 
I ,2,4-Trichlorbenzene 
1,1, 1-Trichloroethane 
I, I ,2-Trichloroethane 
Trichloroethylene 
Trichlorotluoromethane 
I ,2,3-Trichloropropane 
I ,2,4-Trimethylbenzene 
I ,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
Xylenes 
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B) At least once every two years, the operator shall monitor each well 
in accordance with subsection (a)(3)(A). 
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C) 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 ofMonitored 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: 

B) 

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

ii) The concentration of any non-exempted 35 lAC 
811.319(a)(2)(A)(ii) constituent or any 35 lAC 
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 8ll.320(a)(l ). 

The confirmation procedures shall include the following: 

.J 
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i) The operator shall verify any observed increase by taking 
additional samples within 90 days after the initial sampling 
event and ensure that the samples and sampling protocol 
used will detect any statistically significant increase in the 
concentration of the suspect constituent in accordance with 
Section 811.320( e), so as to c·onfirm the observed increase. 
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, s.ampling 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. If the facility is permitted by the 
Agency, 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, assessment monitoring is required in accordance 
with subsection (b) ofthis 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: 
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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. ln 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 
C) 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 
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. 

3) 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 e,rroundwater 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). 

4) 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 lAC 811.320 (a)(3)(c) within the zone of attenuation, then 
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the operator shall conduct a groundwater impact assessment in accordance 
with the requirements of subsection (c). 

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) ofthis Section), the constituents listed in 40 
CFR 258.Appendix II, incorporated by reference at 35 Ill. Adm. 
Code 810.104, and constituents from 35 Ill. Adm. Code 620.410. 

i) Additionally, in order to aid in discerning leachate from 
acid mine drainage related concentration increases, the 
following constituents shall undergo assessment monitoring 
in accordance with the monitoring frequency described in 
subparagraph (D). 

Iron (dissolved and total)* 
Manganese (dissolved and total)* 
Bicarbonate Alkalinity (to~al) 
Potassium (total) 
Sodium (total) 
Zinc (total)* 
Chloride (total)l'# 
Chromium (total)l'# 
Sulfate (total)* 
TDS* 
H* p 

ii) The monitoring of the constituents designated above by"*" 
shall be conducted in order to characterize potential acid mine 
drainage effects on the groundwater quality. The acid mine 
drainage indicator constituents listed in in 35 lAC 
811.319(b)(5)(A)(i) "*"designated constituents) shall be 
exempt from the 35 lAC 811.319(b)(3) applicable 
groundwater quality standard comparisons at monitoring 
points located at or beyond the landfill's zone of attenuation; 

iii) Constituents designated in 35 lAC 811.319(b )(5)(A)(i) with either 

"*"or""" shall be exempt from the 35 lAC 811.319(b)(4) 
maximum allowable predicted concentration_and GPS analyses at 
monitoring points located within the landfill's groundwater zone of 

attenuation. 
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iv) Constituents designated in 35 lAC 811.319(b )(5)(A)(i) by either a 
"*"or""" shall undergo the temporal trend analyses in accordance 
with the requirements of 35 lAC 811.319(b )(6). 

v) Constituents designated in 35 lAC 81 I .3 I 9(b)(5)(A)(i) 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 (I 00 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) 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 

ii) 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)(l) (1992). 

C) The owner or operator shall establish background concentrations 
for any constituents detected pursuant to subsection (b)(5)(A) in 
accordance with Section 81 I .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}(5 )(A) of this Section, the owner or operator must 
monitor for the detected constituents listed in appendix ri to 40 

.; 
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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 II 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) 
Copper (total) 
Nickel (total) 
Silver (total) 
Se I enium (total) 
Thallium (total) 

BOARD NOTE: Subsection (b )(5)(0) is derived from 40 CFR 
258.55(d)(2) (1992). 

E) The owner or operator may request the Agency to delete any of the 
40 CFR 258.Appendix II and 35 Ill. Adm. Code 620.410 
constituents by demonstrating to the Agency that the deleted 
constituents are not reasonably expected to be in or derived from 
the waste or contained in the leachate at concentrations which 
could be discerned from the background groundwater quality. 
Based on this analysis the following constituents are deleted from 
the Assessment monitoring list at the SCL facility: 

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

BOARD NOTE: Subsection (b)(5)(E) is derived from 40 CFR 258.55(b) 
(1992). 
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F) 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 )(I )(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). 

G) lf the concentrations of all constituents in appendix II to 40 CFR 
258, incorporated by reference in 35 IlL 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(e) 
(1992). 

6) 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: 

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 receipt of 

confirmation monitoring results. 

·i 



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 demo.nstration described in subsections 
(a)(4)(B)(ii) and (iii) of this Section cannot be made, and the 
exceedance 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). 
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c) If required to conduct a groundwater impact assessment in accordance with 
this adjusted standard, the operator must assess the potential impacts outside 
the zone of attenuation that may result from confirmed increases above the 
maximum alto·wable predicted concentration or groundwater protection 
standards within the zone of attenuation , attributable to the facility, in order 
to determine ifthere is need for remedial action. In addition to the 
requirements of Section 811.317, the following requirements apply: 

1) The operator must utilize any new information developed since the 
initial assessment and information from the detection and 
assessment monitoring programs and such information may be used 
for the recalibration of the GCT model ; and 

2) The operator must submit the groundwater impact assessment and 
any proposed remedial action plans determined necessary pursuant 
to Section 811 .319( d) to the Agency ~vi thin 180 days after the start 
of the assessment monitoring program. 
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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) 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 81 1.320 or the adjusted 
groundwater quality standards is determined to be attributable 
to the solid waste disposal facility in accordance with Section 
811.319(b). 

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

3) 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. 

4) The remedial action program shall consist of one or a combination of one 
of more ofthe following solutions: 

A) Retrofit additional groundwater protective measures within the 
unit; 
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B) Construct an additional hydraulic barrier, such as a cutoff wall or 
slurry wall system 

C) Pump and treat the contaminated groundwater; or 

D) Any other equivalent technique which will prevent further 
contamination of groundwater. 

5) Termination ofthe Remedial Action Program 

A) The remedial action program must continue in accordance 
with the plan until monitoring shows that the concentrations 
of all monitored constituents are below the greater of the 
maximum allowable predicted concentrations or the · 
groundwater protection standards within the zone of attenuation 
and below the applicable groundwater quality standards of 
Section 811.320 or the Board adjusted groundwater quality 
standards at or beyond the zone of attenuation, over a period of 
four consecutive monitoring events. 

B) The operator shall submit to the Agency all information collected 
under subsection (d)(5)(A). Ifthe facility is permitted then the 
operator shall submit this information as a significant modification 
of the permit. 

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

Section 811.320 Groundwater Quality Standards 

a) Applicable Groundwater Quality Standards 

1) Groundwater quality shall be maintained at each constituent's background 
concentration, at or beyond the zone of attenuation. The applicable 
groundwater quality standa:d established for any constituent shall be: 

A) The background concentration; or 

B) The Board established standard adjusted by the Board in 
accordance with the justification procedure of subsection (b). 

2) Any statistically significant increase above an applicable groundwater 
quality standard established pursuant to subsection (a)(l) that is 
attributable to the facility and which occurs at or beyond the zone of 
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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) "Background concentration" means that concentration of a 
constituent that is established as the background in accordance 
with subsection (d); and 

B) "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 
Illinois Groundwater Protection Act. 

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

Ammonia (dissolved) 
Chloride (dissolved and total) 
Chromium (dissolved and total) 

15 mg/L 
200 mg/L 
100 ug/L 

C) "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 lAC 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 lAC 811.318(c); 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 lAC 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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b) Justification for Adjusted Groundwater Quality Standards 

1) An operator may petition the Board for an adjusted groundwater quality 
standard in accordance with the procedures specified in Section 28.1 of the 
Act and 35 III. Adm. Code 1 04.400.Subpart D. 

2) For groundwater which contains naturally occurring constituents which 
meet the applicable requirements of 35 III. Adm. Code 620.410, 620.420, 
620.430, or 620.440 the Board will specify adjusted groundwater quality 
standards no greater than those of 35 III. Adm. Code 620.410, 620.420, 
620.430 or 620.440, respectively, upon a demonstration by the operator 
that: 

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

B) 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 

C) All technically feasible and economically reasonable methods are 
being used to prevent the degradation of the groundwater quality. 

3) 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/1 

Arsenic 
Barium 
Benzene 
Cadmium 
Carbon tetrachloride 
Chromium (hexavalent) 
2,4-Dichlorophenoxy acetic acid 
1 ,4-Dichlorobenzene 
1 ,2-Dichloroethane 
I, 1-Dichloroethylene 
Endrin 
Fluoride 

0.05 
1.0 
0.005 
0.01 
0.005 
0.05 
0.1 
0.075 
0.005 
0.007 
0.0002 
4 



Lindane 
Lead 
Mercury 
Methoxychlor 
Nitrate 
Selenium 
Silver 
Toxaphene 
1,1,1-Trichloromethane 
Trichloroethylene 
2,4,5-Trichlorophenoxy acetic acid 
Vinyl Chloride 

0.004 
0.05 
0.002 
0.1 
10 
0.01 
0.05 
0.005 
0.2 
0.005 
0.01 
0.002 
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4) For groundwater which contains naturally occurring constituents which do 
not meet the standards of 35 Ill. 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; 

C) The change in standards is necessary for economic or social 
development, by providing information including, but not limited 
to, the impacts ofthe 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; 



iv) The total dissolved solids content of the groundwater is 
more than 3,000 mg/1 and that water will not be used to 
serve a public water supply system; or 

v) The total dissolved solids content of the groundwater 
exceeds 10,000 mg/1. 

c) Determination of the Zone of Attenuation 
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1) The zone of attenuation, within which concentrations of constituents in 
leachate discharged from the unit may exceed the applicable groundwater 
quality standard ofthis Section, is a volume bounded by a vertical plane at 
the property boundary or 1 00 feet from the edge of the unit, whichever is 
less, extending from the ground surface to the bottom of the uppermost 
aquifer and excluding the volume occupied by the waste. 

2) Zones of attenuation shall not extend to the annual high water mark of 
navigable surface waters. 

3) Overlapping zones of attenuation from units within a single facility may 
be combined into a single zone for the purposes of establishing a 
monitoring network. 

d) Establishment of Background Concentrations 

1) The initial monitoring to determine background concentrations shall 
commence during the hydrogeological assessment required by Section 
811.315. The background concentrations for those parameters identified 
in Sections 811.315(e)(l)(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. 

2) 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 (e), 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. 
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3) 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. 

4) 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 detennine 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 

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

5) 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. 

6) 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. 
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e) Statistical Analysis of Groundwater Monitoring Data 

I) Statistical tests shall be used to analyze groundwater monitoring data. 
One or more of the normal theory statistical tests shall be chosen first for 
analyzing the data set or transformations of the data set. Where such 
normal theory tests are demonstrated to be inappropriate, tests listed in 
subsection ( e )(i) shall be used. The level of significance (Type I error 
level) shall be no less than 0.0 I, for individual well comparisons, and no 
less than 0.05, for multiple well comparisons. The statistical analysis shall 
include, but not be limited to, the accounting of data below the detection 
limit of the analytical method used, the establishment of background 
concentrations and the determination of whether statistically significant 
changes have occurred in: 

A) The concentration of any chemical constituent with respect to the 
background concentration or maximum allowable predicted 
concentration; and 

B) The established background concentration of any chemical 
constituents over time. 

2) The statistical test or tests used shall be based upon the sampling and 
collection protocol of Sections 811.318 and 811.319. 

3) Monitored data that are below the level of detection shall be reported as 
not detected (NO). The level of detection for each constituent shall be the 
practical quantitation limit (PQL), and shall be the lowest concentration 
that is protective of human health and the environment, and can be 
achieved within specified limits of precision and accuracy during routine 
laboratory operating conditions. In no case, shall the PQL be established 
above the level that the Board has established for a groundwater quality 
standard under the Illinois Groundwater Protection Act [415 ILCS 55]. 
The following procedures shall be used to analyze such data, unless an 
alternative procedure in accordance with subsection (e)(4), is shown to be 
applicable: 

A) Where the percentage of nondetects in the data base used is less 
than 15 percent, the operator shall replace NOs with the PQL 
divided by two, then proceed with the use of one or more of the 
Normal Theory statistical tests; 

B) Where the percentage of nondetects in the data base used is 
between 15 and 50 percent, and the data are normally distributed, 
the operator shall use Cohen's or Aitchison's adjustment to the 
sample mean and standard deviation, followed by an applicable 
statistical procedure; 

/ 
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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) The owner or operator shall initiate an assessment of corrective action measures 
within 14 days ofthe 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. 

b) 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). 

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

d) 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: 

1) 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; 

Sid !5 
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3) The costs of remedy implementation; and 

4) The institutional requirements, such as State or local permit requirements 
or other environmental or public health requirements that may 
substantially affect implementation ofthe remedies. 

e) The owner or operator must discuss the results of the corrective action measures 
assessment prior to the selection of a remedy in a public meeting with interested 
and affected parties. Prior to the public meeting, the owner or operator of the 
MSWLF unit shall submit to the Agency a report describing the results of the 
corrective action measures assessment. 

BOARD NOTE: Requirements of this Section are derived from 40 CFR 258.56 
(1992). 

(Source: Added in R93-l 0 at 18 Ill. Reg. 1308, effective January 13, 1994) 

Section 811.325 Selection of remedy for MSWLF Units 

a) Within 90 days of the completion of the corrective action measures assessment 
conducted under Section 811.324, the owner or operator of a MSWLF unit shall: 

1) Select a remedy based on the assessment results that, at a minimum, meets 
the requirements of subsection (b); and 

2) Submit to the Agency an application for a significant modification to the 
landfill permit describing the selected remedy and how it meets the 
standards set forth in subsection (b). 

b) Remedies selected under this Section must meet the following requirements: 

I) They must be protective of human health and the environment; 

2) They must attain the groundwater=quality standard or Board adjusted 
groundwater standard outside the zone of attenuation and the higher of the 
maximum allowable predicted concentration or the groundwater 
protection standard prescribed at Section 811.320(a)(3)(C), within the 
zone of attenuation; 

3) They must control the sources of release so as to reduce or eliminate, to 
the maximum extent practicable, further releases of constituents detected 
under the assessment monitoring into the environment that may pose a 
threat to human health or the environment; and 

i"':h l'<irk - ne1r\SCI, !idJ Sui Fi11d!\Board R~SfiO!'I.I'«S'i'lmu<l N.e.\prmse.Adjusted Sid Proposed r~vrsed 1 : .. .. 4) 5 1/0-ri:dlinc li'Ording.doc 
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4) They must comply with standards for management of wastes as specified 
in Section 811.326( d). 

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

1) The long- and short-term effectiveness and protectiveness ofthe 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) 

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

The extent to which treatment technologies may be used. 



3) The ease or difficulty of implementing potential remedies based on 
consideration of the following types of factors: 

A) The degree of difficulty associated with constructing the 
technology; 

B) The expected operational reliability of the technologies; 
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C) The need to coordinate with and obtain necessary approvals and 
permits from other agencies; 

D) The availability of necessary equipment and specialists; and 

E) The available capacity and location of needed treatment, storage, 
and disposal services. 

4) The practicable capability of the owner or operator to implement the 
remedies, including a consideration of the technical and economic 
capability. 

5) The degree to which community concerns are addressed by potential 
remedies. 

d) Schedule for implementing remedial action. 

I) The owner or operator shall specify as part of the selected remedy a 
schedule(s) for initiating and completing remedial activities. Such a 
schedule must require the initiation of remedial activities within a 
reasonable period of time, taking into consideration the factors set forth in 
subsections ( d)(3)(A) through ( d)(3)(H). 

2) The Agency shall specify the time period for initiating remedial action in 
the facility's permit. · 

3) The owner or operator shall consider the following factors in determining 
the schedule of remedial activities: 

A) The extent and nature of contamination; 

B) The practical capabilities of remedial technologies in achieving 
compliance with the applicable groundwater quality standards or 
the Board established standards at or beyond the zone of 
attenuation and the greater of the groundwater protection 
standards established under Section 811.320(a)(3)(C) or the 
maximum allowable predicted concentrations inside ofthe zone of 
attenuation and other objectives of the remedy; 



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

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

F) Any resource value of the aquifer including: 

i) Any current and future uses; 

ii) The proximity and withdrawal rate of users; 

iii) 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 ofthe facility and 
surrounding land; 

vi) The ground-water removal and treatment costs; 

vii) The cost and availability of alternative water supplies; 

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

H) 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: 

I) 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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2) The constituents are present in groundwater that: 

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

B) Is not hydraulically connected with waters to which the hazardous 
constituents are migrating or are likely to migrate in concentrations 
that would exceed the groundwater quality standards established 
under Section 811.320; or 

3)- The remediation of the release is technically impracticable; or 

4) The remediation results in unacceptable cross-media impacts. 

f) A determination by the Agency pursuant to subsection (e) shall not affect the 
Agency's authority to require the owner or operator to undertake source control 
measures or other measures that may be necessary to eliminate or minimize 
further releases to the groundwater, to prevent exposure to the groundwater, or to 
remediate the groundwater to concentrations that are technically practicable and 
which reduce threats to human health or the environment. 

BOARD NOTE: The requirements of this Section are derived from 40 CFR 
258.57 (1992). 

(Source: Added in R93-1 0 at 18 Ill. Reg. 1308, effective January 13, 1994) 

Section 811.326 Implementation ofthe 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) It 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 

C) 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. 
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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) The time required to develop and implement a final remedy; 

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

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

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

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

F) 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 

G) Any other situations that may pose threats to human health and the 
environment. 

b) If an owner or operator determines, based on information developed after 
implementation of the remedy has begun or other information, that compliance 
with requirements of Section 811.325(b) are not being achieved through the 
remedy selected, the owner or operator must fulfill the following requirements: 

1) It must implement other methods or techniques that could practicably 
achieve compliance with the requirements, unless the owner or operator 
makes the determination pursuant to subsection (c) ofthis Section. 

2) It must submit to the Agency, prior to implementing any alternative 
methods pursuant to subsection (b)(l) ofthis Section, an application for a 
significant modification to the permit describing the alternative methods 
or techniques and how they meet the standards of Section 811.325(b ). 

c) If the owner or operator determines that compliance with the requirements of 
Section 811.325(b) cannot be practically achieved with any currently available 
methods, the owner or operator must fulfill the following requirements: 
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I) It must obtain the certification of a qualified groundwater scientist or a 
determination by the Agency that compliance with requirements pursuant 
to Section 811.325(b) cannot be practically achieved with any currently 
available methods. 

2) It must implement alternative measures to control exposure of humans or 
the environment to residual contamination, as necessary to adequately 
protect human health and the environment. 

3) It must implement alternative measures for control of the sources of 
contamination, or for removal or decontamination of equipment, units, 
devices, or structures that fulfill the following requirements: 

A) The measures are technically practicable; and 

B) The measures are consistent with the overall objective of the 
remedy. 

4) It must submit to the Agency, prior to implementing the alternative 
measures in accordance with subsection (c) ofthis Section, an application 
for a significant modification to the permit justifying the alternative 
measures. 

5) For purposes of this Section, a "qualified groundwater scientist" is a 
scientist or an engineer who has received a baccalaureate or postgraduate 
degree in the natural sciences or engineering and has sufficienttraining 
and experience in groundwater hydrology and related fields as may be 
demonstrated by state registration, professional certifications, or 
completion of accredited university programs that enable that individual to 
make sound professional judgments regarding groundwater monitoring, 
contaminant fate and transport, and corrective action. 

d) All solid wastes that are managed pursuant to pursuant to Section 811.325 or 
subsection (a)(3) of this Section must be managed by the owner or operator in a 
manner that fulfills the following requirements: 

1) It adequately protects human health and the environment; and 

2) It complies with applicable requirements of Part 81 1. 

e) Remedies selected pursuant to Section 811.325 must be considered complete 
when the following requirements are fulfilled: 

1) The owner or operator complies with the groundwater quality standards 
established pursuant to Section 811.320 at all points within the plume of 
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contamination that lie beyond the zone of attenuation established pursuant 
to Section 811.320; 

2) Compliance with the maximum allowable predicted concentrations and the 
groundwater protection standards established pursuant to Section 
811.320(a)(3)(C) has been achieved at wells located within the zone of 
attenuation. Compliance with this requirement shall include a 
demonstration that concentrations of the constituents monitored under the 
assessment monitoring program pursuant to Section 811.319(b) have not 
exceeded the greater of the maximum allowable predicted concentrations 
or the groundwater protection standards for .a period of three consecutive 
years using the statistical procedures and performance standards in Section 
811.320(e). The Agency may specify an alternative time period during 
which the owner or operator must demonstrate compliance with the 
groundwater quality standard(s). The Agency must specify such an 
alternative time period by considering the following factors: 

A) The extent and concentration of the releases; 

B) The behavior characteristics of the hazardous constituents in the 
groundwater; 

C) The accuracy of monitoring or modeling techniques, including any 
seasonal, meteorological, or other environmental variabilities that 
may affect the accuracy; and 

D) The characteristics ofthe groundwater; and 

3) All actions required to complete the remedy have been satisfied. 

f) Within 14 days after the completion of the remedy, the owner or operator must 
submit to the Agency an application for a significant modification of the permit 
including a certification that the remedy has been completed in compliance with 
the requirements of subsection (e) of this Section. The certification must be 
signed by the owner or operator and by a qualified groundwater scientist. 

g) Upon Agency review and approval of the certification that the corrective action 
has been completed, in accordance with subsection (e) of this Section, the Agency 
must release the owner or operator from the financial assurance requirements for 
corrective action pursuant to Subpart G of this Part. 

BOARD NOTE: Requirements of this Section are derived from 40 CFR 258.58 (2005). 

(Source: Amended at 31 Ill. Reg. 1435, effective December 20, 2006 


