
June 22, 2020 

 
Ms. Alysa Hopkins 
Indiana Department of Environmental Management 
Office of Land Quality 
Solid Waste Permits Section 
100 N. Senate Ave., IGCN, Rm. 1154 
Indianapolis, IN 46204-2251 
AHopkins@idem.IN.gov 
 
 

RE:  Supplemental Comments on Proposed Closure and Post-Closure Applications for the Ash 

Pond System located at NIPSCO’s Michigan City Generating Station 

 

Dear Ms. Hopkins: 

The undersigned are writing to submit comments on the Closure Application submitted in December 

2018 for the coal ash impoundments at the Michigan City Generating Station (MCGS).  This document 

supplements comments we submitted in December 2019, which are attached in Appendix E.  We 

appreciate the opportunity to weigh in with IDEM regarding coal ash disposal in Indiana, and we request 

that you address the important concerns expressed in this letter.   

The Michigan City Generating Station sits on the shore of Lake Michigan, an area rich in ecological and 

economic significance.  Lake Michigan is the second largest of the Great Lakes by volume and provides 

drinking water to millions of people. It provides habitat for a wide variety of wildlife including 134 

species of fish.1 Indiana’s 47 miles of shoreline on Lake Michigan include the Indiana Dunes State and 

National Parks, which in non-pandemic times host more than 3 million visitors per year and bring more 

than $400 million in economic benefit to northern Indiana.2 The lake and its tributaries also provide 

important commercial and recreational value to local communities, including MCGS’s host community, 

Michigan City. Therefore protection of the Lake and its tributaries, as well as the groundwater that 

discharges into these water bodies, is essential. 

We would like to begin by giving credit where it is due.  NIPSCO is removing coal ash from leaking, 

unlined impoundments, a step that removes a source of groundwater contamination.  The removal is 

also beneficial for Lake Michigan, since these ponds are largely located in the floodplain of the Lake.   

We would also like to express our sincere appreciation for NIPSCO’s extensive outreach to and 

discussion with stakeholders over the last several months.   

                                                                 
1
National Oceanographic and Atmospheric Administration, Lake Michigan Food Web.  

https://www.glerl.noaa.gov/pubs/brochures/foodweb/LMfoodweb.pdf  
2
  Indiana Dunes Tourism (Aug. 7, 2019).Testimony for the Indiana Legislature’s Agriculture and Natural Resources 

Interim Committee. 

mailto:AHopkins@idem.IN.gov
https://www.glerl.noaa.gov/pubs/brochures/foodweb/LMfoodweb.pdf


Coalition Supplemental Comments on MCGS Closure Application  -  2 
 

Although the ash pond excavation is beneficial, we have concerns about the ash pond closure plan that 

we wish to raise in these comments and the attached appendices. 

 

Closure Plan 

NIPSCO filed a closure plan for five unlined coal ash ponds with the Indiana Department of 

Environmental Management (IDEM) on December 20, 2018.3  The plan covers some of NIPSCO’s 

obligations under the federal Coal Combustion Residuals Rule (CCR Rule) as well as under a Resource 

Conservation and Recovery Act (RCRA) Agreed Order4 from 2013.   

Briefly, NIPSCO’s plan is to excavate the coal ash out of the ponds, excavate the underlying liner of blast 

furnace slag, and then excavate an additional one foot of material under each pond.  The excavated 

material, an estimated total of 170,600 cubic yards, will be sold for beneficial use or transported to the 

CCR Rule-compliant landfill at NIPSCO’s Schahfer power plant in Jasper County, Indiana.   After 

excavation, the excavated area will be backfilled, graded to control stormwater runoff, and seeded for 

vegetation.  A portion of the area may be covered with a hard surface to serve as a staging area. 

During the 30-year post-closure period, the plan states that NIPSCO will maintain the backfilled area and 

monitor the groundwater.  The 30-year period can be extended if there is ongoing groundwater 

contamination. 

 

Request to Postpone Excavation 

We are now living in the midst of a pandemic, and studies have shown that higher levels of air pollution 

increase fatalities from COVID-19.5, 6  Excavation, transportation, and landfilling of coal ash can raise 

levels of particulate matter in the air.  Particulate matter is a dangerous air pollutant linked to 

respiratory and cardiovascular health effects and to higher risk of mortality from COVID-19.  That puts 

Michigan City, Jasper County and the communities along the transportation route at higher risk during 

the pandemic.   

We ask that IDEM and NIPSCO postpone the excavation and transportation of NIPSCO’s coal ash from 

the Michigan City Generating Station until after the pandemic has resolved.  The delay should remain 

effective until the U.S. Centers for Disease Control and Prevention (CDC) has determined that the 

dangers posed by the coronavirus to human and animal populations are no longer present for the State 

                                                                 
3
 Wood Environment & Infrastructure Solutions, Inc. (2018). Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application.  VFC #82667597. 
4
 IDEM and NIPSCO Corrective Action Agreed Order (Oct 2, 2013), Cause No. H-13872. 

5
 Wu, X. et al.(2020). Exposure to air pollution and COVID-19 mortality in the United States.  Harvard T.H. Chan 

School of Public Health. 
6
 Conticini, E. et al. (2020). Can atmospheric pollution be considered a co-factor in extremely high levels of SARS-

CoV-2 lethality in Northern Italy? Env Pollution, 261: DOI 10.1016/j.envpol.2020.114465. 
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of Indiana or the Indiana State Department of Health has reported no new cases of COVID-19 in both La 

Porte and Jasper Counties for at least 14 consecutive days. 

 

Request for Establishment of Community Review Committee 

As NIPSCO prepares to close its Michigan City Generating Station, a coalition of residents and 

environmental groups are calling for the establishment of an independent Community Review 

Committee to assess the cleanup and closure process, and to better connect members of the 

community to the planning and implementation of the closure. The following offers an outline of how 

this committee may function as well as its ultimate goals.  

Purpose & Scope of Work:  The Community Review Committee will be created as an ad hoc committee 

for the purpose of providing an organized way for community organizations and individual citizens to 

share their opinions and perspectives, study issues, obtain technical assistance, and develop 

recommendations in a focused group structure. It is not tied to the City of Michigan City nor to any 

official governmental agency or group, but is rather driven by the community itself. The committee shall 

limit its activities to advising and reflecting on matters that are directly tied to the closure of NIPSCO’s 

five coal ash ponds at the Michigan City Generating Station, as well as associated monitoring and 

cleanup activities. Other phases of the plant’s closure will be considered for discussion and review under 

this committee; however, the committee will remain focused on the process of closure and remediation 

and will not serve as a committee to vision or discuss the site’s end use. The committee will remain in 

existence throughout the duration of activities relative to the above, including the proposed 30 year 

post-closure ground water monitoring and any associated remediation activities.  

The Committee shall: 

 Be comprised of individuals with diverse skills and experiences; 

 Create an open, inclusive and accessible space for those who are often less engaged; 

 Provide insight, opinions, and technical expertise on focused issues; 

 Not serve as a centralized decision-making body, but rather a transparent bridge from the 

community to NIPSCO and to IDEM. 

Specific scope of work of the Committee may include the following: 

 Convene regular meetings; 

 Identify and implement projects that enhance the safety and equity of the closure process; 

 Engage in strategic dialogue and participate in robust discussions that will help shape the 

closure process; 

 Connect individual residents to representatives from NIPSCO and from IDEM; 
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 Serve as a liaison group to other forums, such as the Michigan City Council. 

Committee Members:  The Committee will include a designated number of representatives from 

community-based organizations.  We will request that NIPCO send a staff member or members capable 

of knowledgeably providing updates and answering questions about details of the closure and post 

closure process to meetings on a basis as determined by the committee.  Emphasis will be given to those 

often underserved or overlooked during the process of community conversations. The group reserves 

the right to strategically build a committee made up of the best representatives to address the identified 

scope of work.  All meetings are to be open to the public and will provide a designated time for 

individual citizens to ask questions and/or offer opinions. 

In order to facilitate a high level of understanding of the closure and cleanup activities at MCGS, we 

request a grant to cover the services of a Technical Advisor, who will be able to educate and advise the 

committee on the import of monitoring data, as well as the technical aspects of closure and corrective 

action. Such services are essential in order for the committee to play a meaningful role. The committee 

intends to use this greater level of understanding to provide more useful input to IDEM and NIPSCO on 

the closure and cleanup processes and to inform the larger Michigan City community of issues relevant 

to their health, environment and economic well being.  

 

Failure to Address Coal Ash Outside of the Coal Ash Ponds 

The Michigan City Generating Station (MCGS) property contains a very large volume of coal ash outside 

of the current coal ash ponds.  This is because coal ash was used for decades as fill on the property and 

because the property is home to a buried coal ash pond.  We describe the ash in fill here because it 

contributes to our comments below on groundwater issues. Additional information concerning the 

extent of the coal ash fill is described in the appended report by KirK Associates (Appendix D). 

From the time MCGS started generating electricity in 1931 until 1972, fly ash and boiler slag were 

disposed of in an unlined coal ash pond in the far northeast corner of the MCGS property, which is 

bounded by both Lake Michigan and Trail Creek. The RCRA Facility Investigation Report refers to this 

historic ash pond as “SWMU12” and says that it is now covered with gravel, various structures, parking 

lots, and the FGD unit7.  The map of solid waste management units (SWMUs) from the RCRA Facility 

Investigation is included as Figure 1 with a red circle added to mark SWMU12. 

                                                                 
7
 Golder Associates, Inc (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 

32. 
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Figure 1. Site Plan SWMUs and AOCs (solid waste management units and areas of concern)8.  The red 

circle marks the site of the former coal ash pond, SWMU12. 

 

The former ash pond, now called SWMU 12, is visible in the aerial photo below from 1951 (Figure 2) in 

the northeast corner of the property, next to Trail Creek.   

 

                                                                 
8
 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 123. 
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Figure 2. Michigan City Generating Station, 1951 (USGS). 

 

This 1951 photo also shows the sheet pile wall that was added in 19499 and enclosed a portion of Lake 

Michigan and of the shoreline in a roughly triangular area.  From that time until the early 1970s, NIPSCO 

filled in behind the sheet pile wall with coal ash, as related in the RCRA report:  

One purpose of the sheet pile walls was to facilitate the creation of “made land”, which resulted 

from filling behind the structures with CCR [coal combustion residuals or coal ash] produced at 

the generating station.10 

                                                                 
9
 Golder Associates, Inc (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 

20. 
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Figure 3. Michigan City Generating Station, 1961 (USGS). 

Figure 3 is an aerial photo from 1961.  Compared to 1951, the area inside the sheet pile wall is partially 

filled and the dark grey fill directly north of the power plant (red arrow) has the appearance typical of 

coal ash released into an impoundment. The filling behind the sheet pile continued until 1972.  By that 

time the area behind the sheet pile was completely filled and was then treated as “made land”.11 The 

present-day coal ash ponds and other structures were built on this made land.  Figure 4 shows the 

property’s current appearance. 

                                                                                                                                                                                                                 
10

Golder Associates, Inc (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station. p. 9 (pdf 
page 20). 
11

 Golder Associates, Inc (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 

20. 
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Figure 4. MCGS 2020 (Google) showing the area behind the sheet pile completely filled and ash ponds 

built on the filled area. 

The result of filling behind these long sections of sheet pile is a massive collection of coal ash mixed with 

sand.  The fill thickness in the Power Generation Area of the MCGS site 

varies from approximately 6 to 19 ft below ground surface (bgs) in the northern portion of the 

Site near SWMU12 (Sargent & Lundy borings).  The fill materials consist of black ash, cinders, 

and fly ash comingled with sand.12 

The CCR Management Area of MCGS covers the western two-thirds of the property and is also underlain 

by mixed coal ash and sand fill, as stated in the RCRA Facility Investigation Report:  

                                                                 
12

Golder Associates, Inc (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station. pdf page  

21. 
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Fill is present beneath the current ash ponds from approximately ground surface to at least 40 ft. 

bgs near the East Primary Fly Ash Settling Basin (Boring BH-7, Golder 2012) and near the Final 

Pond (BH-8, Golder 2012). The fill material includes a mixture of fly ash, boiler slag, and sand .13 

The total amount of coal ash in the fill is unclear, but must be significant since coal ash was disposed of 

behind the sheet pile walls from 1950 until 1972.  There is evidence suggesting that a high proportion of 

the fill is coal ash.  KirK Engineering gives a detailed assessment of the data on the fill in their comments 

which are attached in Appendix D. 

As detailed in the remainder of this document, the Coalition Comments submitted in December 2019 

(Appendix E), and in the other attached appendices, the coal ash fill sits in the floodplain of Lake 

Michigan creating a spill risk and the sheet pile walls holding it in place are aging.  The fill also 

contributes to groundwater contamination and off-site release of contaminants. A permanent solution 

for the coal ash fill is essential. 

 

Groundwater 

NIPSCO’s groundwater monitoring to date has demonstrated contamination by the coal ash at MCGS.  

Monitoring from 2016 - 2019 shows elevated groundwater concentrations of arsenic, boron, lithium, 

molybdenum, selenium, sulfate, and thallium14 relative to EPA’s Maximum Contaminant Levels or health 

advisories for drinking water, or in the case of selenium, standards for the protection of aquatic life .15   

The presence of coal ash in the fill and the former ash pond (SWMU12) will continue to impact the 

groundwater after removal of the coal ash ponds.  Pursuant to state and federal law, NIPSCO is subject 

to corrective action requirements to remediate the contamination and restore groundwater quality to 

original conditions.16 

 

NIPSCO Must Establish Appropriate Background Groundwater Monitoring Wells and Recalculate 

Groundwater Protection Standards 

It is very important that NIPSCO immediately install background groundwater monitoring wells that 

comply with federal and state requirements. In the Closure Application, NIPSCO listed wells GAMW-05, 

GAMW-12, and GAMW-18 as “background”.  These wells do not meet the requirements of the CCR Rule.  

Pursuant to § 257.91(a)(1), the Rule requires that background wells  

                                                                 
13

Golder Associates, Inc (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station.  p. 10 
(pdf page 21). 
14

 Golder Associates, Annual Groundwater Monitoring and Corrective Action Reports: NIPSCO Michigan City for 
2017, 2018, and 2019. 
15

 IDEM Water Quality Standards.  327 IAC 2, Table 8-1 Surface Water Quality Criteria for Protection of Aquatic Life, 
http://www.in.gov/legislative/iac/T03270/A00020.PDF. 
16

 See 40 C.F.R. § 257.96(a). 
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(1) Accurately represent the quality of background groundwater that has not been 

affected by leakage from a CCR unit.17 

Similarly, the Indiana requirements for impoundment closure also mandate the determination of 

background groundwater quality. The State Closure Guidance emphasizes the need to measure 

background in groundwater that is not impacted by the waste material. The Guidance states: 

A minimum of four background samples must be taken in the vicinity of the impoundment, but 

from an area that is uncontaminated and undisturbed by facility activities. 18 

Concentrations of constituents in the original background wells at MCGS (GAMW-05, GAMW-12, and 

GAMW-18) confirm that they are impacted by CCR.19  They have elevated concentrations of boron, 

sulfate, lithium and molybdenum, which are typical coal ash contaminants at MCGS. 

In January 2019, the Indiana Department of Environmental Management made the same observation. 

After receiving the Michigan City Closure Application, IDEM notified NIPSCO that: 

The background monitoring locations need to provide ground water quality samples that 

represent historical conditions unaffected by a CCR unit or facility activities that may contribute 

constituents of concern against which background comparisons occur.20 

Appropriate background wells serve multiple important purposes. Under the CCR Rule, the background 

wells are critical for establishing accurate Groundwater Protective Standards (GWPS), which are used to 

determine which constituents the coal ash has contributed to the groundwater and the appropriate 

cleanup levels, if contamination has occurred. Section 257.95(h) of the CCR Rule states:  

The owner or operator of the CCR unit must establish a groundwater protection standard for 
each constituent in appendix IV to this part detected in the groundwater. The groundwater 

protection standard shall be: 

(1) For constituents for which a maximum contaminant level (MCL) has been established 
under §§141.62 and 141.66 of this title, the MCL for that constituent; 

(2) For the following constituents: 

(i) Cobalt 6 micrograms per liter (µg/l); 

(ii) Lead 15 µg/l; 

(iii) Lithium 40 µg/l; and 

(iv) Molybdenum 100 µg/l. 

                                                                 
17

 40 C.F.R.§ 257.91(a)(1).  
18

 Indiana Department of Environmental Management, Office of Land Quality.(Jan 15, 2013). Surface 
Impoundment Closure Guidance. 
19

 2018 Annual Groundwater Monitoring and Corrective Action Report for NIPSCO Michigan City Generating 
Station. https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan. 
20

 Email Jan 25, 2019, from IDEM to mokin@nisource.com. VFC document # 82740322. 

mailto:mokin@nisource.com
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(3) For constituents for which the background level is higher than the levels identified 

under paragraphs (h)(1) and (h)(2) of this section, the background concentration. 

Emphasis added. 

 

The background wells are also essential because comparison of background water quality with wells 

downgradient of CCR units will determine whether there is a statistically significant increase in CCR 

constituents, which, in turn, triggers corrective action measures. If the “background” wells reflect water 

quality that is already impacted by coal ash, such as the wells used by NIPSCO at the MCGS, then  

statistically significant increases may not be shown for some contaminants, essentially masking CCR 

releases from the monitored ponds.  

As stated above, the Groundwater Protective Standards are also used to determine the extent of 

cleanup of groundwater contamination that is required by the federal rule. According to § 257.97(b),  

 Remedies must: 

(1) Be protective of human health and the environment; 

(2) Attain the groundwater protection standard as specified pursuant to §257.95(h); 

The Groundwater Protection Standards for MCGS must be recalculated using appropriate background 

wells that have not been impacted by coal ash. The “background wells” that NIPSCO used for 

groundwater monitoring pursuant to the CCR Rule at MCGS were inappropriate due to contamination by 

coal ash. The concentrations found in those wells were used in determining the MCGS Groundwater 

Protection Standards, and that will have an impact both on determining whether statistically significant 

exceedances exist in groundwater downgradient of the MCGS ponds and on selecting a remedy for the 

MCGS groundwater contamination. Specifically, for example, NIPSCO established a GWPS for arsenic of 

14 micrograms per liter that is greater than the federal drinking water MCL of 10, because the 

“background” wells had elevated arsenic from coal ash contamination.21 Therefore, the Groundwater 

Protection Standards are currently inappropriate and must be recalculated using appropriate 

background wells. 

In its Addendum to the Closure Application, NIPSCO proposes new background wells, two existing wells 

and two new ones. The Addendum states that: 

The 12 new monitoring wells will be installed and developed within 90 days of NIPSCO’s placing a 

notification of completion of closure of the CCR surface impoundments in the operating record 

per 40 CFR 257.100(c)(3).22 

                                                                 
21

 Wood Environment & Infrastructure Solutions, Inc (Jan 8, 2020). Assessment of Corrective Measures Boiler Slag 
Pond Michigan City Generating Station, pdf page 7.  
22

 Wood Environment & Infrastructure Solutions, Inc (Feb 28, 2019). Supplemental Addendum Monitoring Well 

Network (VFC document # 82709758), pdf page 9. 



Coalition Supplemental Comments on MCGS Closure Application  -  12 
 

Thus NIPSCO does not intend to install and use compliant groundwater monitoring wells until the 

closure of the ponds is completed, which may be years from now. NIPSCO’s proposed long delay in 

installing new wells is impermissible, because NIPSCO is currently out of compliance with federal law.  

New background wells are needed now in order to comply with the requirements of the federal CCR 

Rule, which require establishment of background or upgradient wells that are not impacted by leakage 

from a CCR unit.23 As explained above, these wells are required for properly calculating the 

Groundwater Protection Standards and evaluating the groundwater monitoring results against the 

GWPS for statistically significant increases.  These are tasks for which the CCR Rule deadlines have long 

passed. Newly calculated GWPS are needed now to design and select a groundwater remedy for the 

site. 

Some of NIPSCO’s proposed locations for the new background wells in the Supplemental Addendum are  

problematic because they are in areas of heavy CCR fill. The cross sections in the Supplemental 

Addendum show fill depths of 6 to 20 feet in the proposed locations of MW-110 and MW-115.24  

Groundwater at these locations is likely affected by CCR, so they will not fulfill IDEM’s requirement that 

background wells be unaffected by a CCR unit or facility activities. 

The proposed new background well MW-113, near the current MW-42, is in an area with fill according 

to the cross section in the Supplemental Addendum.  The groundwater samples from MW-42 listed on 

pdf page 104 of the RCRA Facility Investigation Report have concentrations of arsenic and boron 

consistent with background, though they were not tested for lithium, molybdenum, or thallium. 

The proposed background well MW-114 (near the current MW-44) appears to not be impacted by fill in 

cross section B-B’ in the Supplemental Addendum. Groundwater results for MW-44 listed in the RCRA 

Facility Investigation (pdf page 105) are incomplete, but include arsenic and boron concentrations that 

are consistent with background.  MW-114  and MW-113 may be appropriate locations for background 

wells depending on their analytical results for all of the CCR Rule Appendix III and IV constituents. 

Existing monitoring wells MW-36, MW-108 and MW-109 do not have the elevations of boron, sulfate, 

arsenic, thallium, and lithium seen in the monitoring wells that are impacted by coal ash at this site. 

MW-108, MW-109, and MW-36 could be considered for background wells. 

 MW-108 MW-109 MW-36 

Arsenic (ug/L) 1.1 2.3 1.0 
Boron (ug/L) 90 160 

 
0.11 

Lithium (ug/L) 4.4 4.9 0.0061J 
Sulfate (ug/L) 21 74 89 

Table 1. Groundwater data from Table 6-7, RCRA Facility Investigation Report, Michigan City Generating 

Station, 2018, pdf page 250, and Table 12 on pdf page 100 

                                                                 
23

See 40 C.F.R. § 257.91(a)(1). 
24

 Wood Environment & Infrastructure Solutions, Inc (Feb 28, 2019). Supplemental Addendum Monitoring Well 

Network (VFC document # 82709758), pdf pages 14-15. 
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MW-36, MW-108 and MW-109 may not be hydraulically upgradient of the current ash pond locations, 

but the CCR Rule makes provisions for background wells that are not upgradient: 

§257.93 (d) The owner or operator of the CCR unit must establish background groundwater 

quality in a hydraulically upgradient or background well(s) for each of the constituents required 

in the particular groundwater monitoring program that applies to the CCR unit as determined 

under §257.94(a) or §257.95(a). Background groundwater quality may be established at wells 

that are not located hydraulically upgradient from the CCR unit if it meets the requirements of 

§257.91(a)(1). 

§257.91(a)(1) Accurately represent the quality of background groundwater that has not been 

affected by leakage from a CCR unit. A determination of background quality may include 

sampling of wells that are not hydraulically upgradient of the CCR management area where: 

(i) Hydrogeologic conditions do not allow the owner or operator of the CCR unit to determine 

what wells are hydraulically upgradient; or 

(ii) Sampling at other wells will provide an indication of background groundwater quality that is 

as representative or more representative than that provided by the upgradient wells; 

(emphasis added) 

It is thus essential that NIPSCO identify appropriate new background wells and submit such information 

to IDEM for timely installation and monitoring and recalculate the Groundwater Protection Standards 

using the new background wells.  

 

NIPSCO Must Address Off-site Migration of Contaminated Groundwater 

Groundwater contaminated with CCR constituents is moving from the MCGS site into Lake Michigan and 

Trail Creek.  The groundwater is estimated to be moving horizontally at 230 feet per year toward the 

lake and creek (Figure 5).25 The sheet pile walls along the creek and lake boundaries of the MCGS 

property do not prevent the groundwater from leaving the property.  The groundwater has been 

documented to seep through the sheet pile and to flow under it.  The 2018 inspection of the sheet pile 

wall noted seepage between the sheet pile interlocks both along Trail Creek and the lake shore.26 On the 

lake side, the inspection report stated,  “evidence of water seepage through the inner bulkhead sheet 

                                                                 
25

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR Final Rule and 
RCRA Regulated) Closure Application, pdf page 34. 
26

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf pages 

371-372. 
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piles at the interlocks was observed throughout”27 and on the Trail Creek side “evidence of water 

seepage through the sheet piles at interlocks was observed throughout”.28 

 

Figure 5. August 2008 Groundwater Surface Map29 

 

In the vicinity of monitoring wells MW-2 and MW-103 (marked in red circles on Figures 5 and 6), the 

groundwater moves into Lake Michigan under the sheet pile wall.  At that location, the RCRA 

Investigation Report states:  “Investigations also indicate that the sheet pile wall near MW-103 does not 

                                                                 
27

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 

380. 
28

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 
375. 
29

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 

126. 



Coalition Supplemental Comments on MCGS Closure Application  -  15 
 

extend to clay and it is expected that groundwater converging on MW-103 flows beneath the sheet pile 

in this area”30. 

   

Figure 6. Boring, Well, and Aquifer Test Locations.31 

A report by Wood Environmental titled, “Additional Field Studies to Support Corrective Measures 

Report,” described the groundwater movement into Lake Michigan: 

                                                                 
30

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 
187. 
31

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 

216. 
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Shallow groundwater also migrates horizontally in the filled land, and some seepage through 

and/or below the sheet pile walls is expected as the groundwater has nowhere else to go. 

Groundwater in the filled land flows onto the site from the southwest and is diverted around a 

groundwater mound near Primary 2 [one of the present-day ash ponds], resulting in a hydraulic 

divide. Groundwater northeast of the divide flows towards the confluence of Trail Creek with 

Lake Michigan. Groundwater southwest of the divide flows towards well MW-2, where 

groundwater flow is converging in the same area from the opposite direction. Investigations 

indicate that the sheet pile wall in this area does not extend to clay and it is postulated that 

groundwater flows beneath the sheet pile in this area.32 

At a later point in the same report by Wood Environmental, there is further documentation of the links 

between the groundwater on the MCGS site and Lake Michigan: 

In addition to the larger functions observed in several monitoring wells, the change in lake 

Michigan water level appears to be tied to observed changes in monitoring wells MW-02, MW- 

38D, and GAMW-07B. Around 20 July 2018 an approximate one foot rise in the level of Lake 

Michigan is noted by a nearly direct increase in water level at MW-2 on the order of half a foot 

followed by a delayed, approximately 1 day later, half a foot increase in water level at MW-38D. 

And, while the water level at GAMW-07B was on a declining trend, there is an increase in water 

level superimposed on the declining trend that occurred at the time of the rise in Lake Michigan. 

These results indicate the relative connectivity between Lake Michigan and local groundwater at 

the site.33 

This off-site discharge of contaminated groundwater to Lake Michigan and Trail Creek may be a violation 

of the federal Clean Water Act. The releases certainly constitute a release of CCR constituents, and 

NIPSCO’s failure to address such releases is a violation of the CCR Rule at § 257(b(5).   That section 

states:  

(5) If a deficiency or release is identified during an inspection, the owner or operator must 

remedy the deficiency or release as soon as feasible and prepare documentation detailing the 

corrective measures taken. 

NIPSCO has clearly identified significant releases, as described above, but it has not remedied the 

release or propose a remedy.  A full remedy would likely have to include removal of the coal ash fill  or 

reconstruction of the containment of the fill.  We understand that on portions of the site this won’t be 

possible until MCGS ceases operations, but steps should be taken now to mitigate the release and plan 

for a future full remedy.  Additional assessment by Burgess Environmental of the off-site release of 

waste constituents is included in Appendix A. 

 

                                                                 
32

 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 
173. 
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 Golder Associates (Dec 2018). RCRA Facility Investigation Report, Michigan City Generating Station, pdf page 

186. 
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NIPSCO Must Test Fish and Sediments in Lake Michigan and Trail Creek  

The leaking contaminated groundwater at MCGS may pose a health risk to aquatic species and through 

them a risk to humans.  The MCGS groundwater has been moving into Lake Michigan and Trail Creek for 

decades.  Over that time, the contaminants have likely accumulated in sediments near the seepage 

sites.   

Arsenic is the top contaminant of concern in the MCGS groundwater, and there is evidence of arsenic in 

the sediments in Trail Creek and Lake Michigan.  Samples of pore water collected in Trail Creek adjacent 

to the MCGS property have arsenic concentrations as high as 30 ug/L and in Lake Michigan near MW-2, 

where the groundwater moves under the sheet pile, as high as 18 ug/L.34  While the pore water suggests 

the sediments have been contaminated, the actual sediment and aquatic organisms near MCGS in Trail 

Creek and Lake Michigan have not been tested.  A full review of the Risk-Based Evaluation that included 

the tests of pore water is attached in Appendix B. 

Arsenic in sediments is known to be taken up by benthic organisms and then passed up the food 

chain.35, 36  Arsenic can be part of many different chemical compounds.  The organic arsenic compounds 

are generally considered lower in toxicity, while inorganic arsenic is considered highly toxic and 

carcinogenic.37  Benthic organisms living on or in contaminated sediments have been shown to 

accumulate inorganic arsenic.38, 39, 40  Arsenic in marine fish usually consists of organic forms.  Recent 

studies have documented increased accumulation in freshwater fish living in arsenic contaminated 

waters, including accumulation of inorganic arsenic.41, 42  Another found that arsenic concentrations 

could vary by more than 80-fold among the same species of freshwater fish.43 

                                                                 
34

 Bradley, L. (Oct 2018). Risk-based Evaluation of the Michigan City Generating Station.  Haley and Aldrich, Inc. 
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 Taylor, V., et al. (2017). Human exposure to organic arsenic species from seafood. Science of the Total Env, 
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 Moriarty, MM, et al (2014). Speciation and toxicity of arsenic in mining-affected lake sediments in the Quinsam 

watershed, British Columbia. Science of the Total Env, 466:90-99. 
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 Chetelat, J. et al (2019). Arsenic bioaccumulation in subarctic fishes of a mine-impacted bay on Great Slave Lake, 
Northwest Territories, Canada. PLOS One, 14 (8), DOI: 10.1371/journal.pone.o221361. 
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The groundwater at MCGS is also contaminated with boron, lithium, molybdenum, selenium, sulfate, 

and thallium.  Of those, thallium is highly toxic to humans,44 and has been well documented to 

accumulate in the edible portions of fish from contaminated environments.45  It is also well established 

that selenium has high toxicity in aquatic ecosystems.46  The potential aquatic toxicity of the other MCGS 

groundwater contaminants should be investigated. 

In humans, arsenic levels measured in hair, nails, urine, blood, and breast milk have all been correlated 

with seafood consumption.47  People are known to fish along Trail Creek near MCGS and along the Lake 

Michigan shore.  We are concerned that the fishmen and their families could be consuming arsenic and 

thallium.  Subsistence fishing may be increasing because of the economic hardships brought on by the 

coronavirus pandemic. 

Fish and sediments in Trail Creek near the confluence with Lake Michigan and along the lake shore 

adjacent to MCGS should be tested for arsenic, thallium, and selenium, as well as any of the other MCGS 

groundwater contaminants with potential for aquatic toxicity.  In the fish, the testing should be for 

arsenobetaine, total arsenic, and inorganic arsenic.  Arsenobetaine is nontoxic.  Inorganic arsenic is 

highly toxic and the organic forms other than arsenobetaine have more moderate toxicity.   Testing for 

all three will give the clearest picture of the potential risk of consuming the fish.   The Michigan City 

Common Council in its Resolution 4781 also requested testing of the fish.  Their Resolution is attached in 

Appendix F. 

 

Deficiencies in NIPSCO’s Plan to Control Fugitive Dust Emissions 

The excavation, backfilling, transport, and deposition of large volumes of coal ash during the proposed 

pond closures can produce significant and dangerous fugitive dust. Inhalation of coal ash fugitive dust 

can cause serious harm to human health. Because particles in coal ash can be as small as 1 micron,48 the 

particles can be inhaled deep into the alveoli of human lungs. Fine particulate matter at that size has 

been well documented to exacerbate both respiratory and cardiovascular diseases.49 Given the 

proximity of MCGS to residential and commercial neighborhoods and the proximity of the proposed 

receiving landfill at NIPSCO’s Schahfer Generating Station to private residences, control of dust during 

closure and transportation is essential.  
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NIPSCO has not yet described the specific measures that will be taken for dust control during coal ash 

closure. The Closure Application states that dust control will be a priority and that the contractor doing 

the excavation of the impoundments will be responsible for dust control and writing a dust control 

plan.50 In its request for additional information (RAI) in April 2019, IDEM noted the absence of  the dust 

control plan and required that it be submitted before excavation begins.51 NIPSCO’s response to the RAI 

reiterated that they would place this responsibility on the contractor and said they would share the 

control plan with IDEM.52 In reference to closure activities, NIPSCO’s CCR Fugitive Dust Control Plan says 

only: 

Increased transportation activities related to the closures of CCR surface 

impoundments will be monitored for potential need for increased road watering 

and/or additional fugitive dust control methods, including but not limited to, the 

possible use of chemical dust suppression agents.53 

Recently, NIPSCO, after Commenters’ requested, shared a copy of the document it prepared for its 

contractors, the draft “Michigan City Generating Station Contractor Fugitive Dust Management 

Outline,”which purportedly describes “how NIPSCO plans to manage fugitive dust” during the closure 

project.54  This three-page document, however, is simply an outline, and it lacks the detail necessary to 

ensure implementation of effective dust control measures. The outline contains numerous broad goals 

and generic statements relating to dust control, but it lacks detailed descriptions of the specific 

measures necessary to actually prevent dangerous releases. Because the outline lacks descriptions of 

actual control measures, it provides far too much discretion to a third-party contractor. Dr. Ranajit Sahu 

reviewed both the Contractor Fugitive Dust Management Outline and the closure plan, and found 

multiple significant deficiencies. Dr Sahu’s comments are attached in Appendix C. 

In addition, the draft outline lacks any requirement for continuous air monitoring. The absence of 

continuous air monitoring in both the closure plan and the contractor outline is a fatal flaw that must be 

corrected. Ambient air monitoring is an essential aspect of any remediation project that has the 

potential to create PM/PM10/PM2.5 emissions that may affect not only the workers conducting the 

work but also members of the general public – at the sites themselves or during transportation. The 

purpose of air monitoring is to ensure that the dust control approaches and techniques that will be used 

during remediation, transport, and placement are effective. Feedback from ambient air monitoring is 

used to adjust or enhance dust control methods, as needed.  
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To correct the current deficiencies in the plan and outline, NIPSCO must produce a project-specific, 

enforceable dust control plan with quantitative targets and required measures for how to achieve them 

– both being essential elements of an effective plan. NIPSCO must also produce an air monitoring plan, 

which should contain the following elements:  

1. Scope – the plan should include baseline air monitoring (i.e., pre-project monitoring) as well as 
air monitoring during the project itself – for the entire expected duration of the project unless 
weather/precipitation events dictate that such monitoring can be suspended. In addition, the 
monitoring should cover each aspect of the project, including activities at the MCGS, activities at 
RM Schahfer, and activities on the haul route, which passes through many areas where the 
public can be affected by dust released from the haul trucks.  

2.  Air Monitoring Strategy. The plan should clearly state the goals and objectives of the monitoring 
program and how they are to be achieved.  

3. Pollutants. The monitoring should include continuous measurements for PM and PM2.5 as well 
as periodic sampling of metals and radionuclides (e.g., radium 226 and 226) from the dust 
collected in the PM monitors.  

4. Monitoring Locations – The monitoring locations should include fixed and mobile monitors so 
that monitoring can be adjusted depending on the location of the activities. At least one or 
more fixed monitors should be located along the haul route to provide assurances that there is 
no dust entrainment when trucks pass through communities where the public can be exposed. 
Simply having a contractor follow a specific truck “periodically” is not sufficient to ensure that all 
haul trucks are properly cleaned, tarped, and therefore not releasing fugitive dust along the haul 
route. And, in addition to the actual pollutant monitors themselves, meteorological monitors 
should also be included at the MCGS and RM Schahfer locations, at a minimum.  

5. Sampling Methods and Instruments. The monitoring plan should include details of the actual 
sampling methods and the instruments that will be used.  

6. Sampling schedule. The frequency of analysis of the metals (suggested as monthly above) should 
be addressed.  

7. Operational contingencies. The plan should address how weather conditions (i.e., wind speed) 
affects excavation, loading, hauling and disposal, and, in particular, when work must be 
temporarily halted due to weather conditions.  

8. Placarding. The plan should describe how the haul trucks will be labeled to ensure first 
responders are aware of the hazardous nature of the material in the event of an accident or 
spill.  

9. Worker training and protection. The plan should describe what training workers must receive 
prior to coal ash handling and transport and how workers will be protected from dust exposure.  

10. Action Levels. The monitoring should discuss what constitutes an exceedance. For example, it is 
common to define an exceedance for PM as any increase greater than 50 ug/m3 between the 
upwind and downwind monitors. Similar levels should be defined for each of the pollutants, 
including metals.  

11. Transparency. The monitoring plan should address how data will be disseminated to the Indiana 
Department of Environmental Management and to the public. In addition, the plan should 
discuss how exceedances of action levels will be addressed, including notices to the state and 
public.  

12. Finally, the monitoring should address quality assurance, notifications, and reporting obligations 
as well as defining the form of standard reports, etc.  
 



Coalition Supplemental Comments on MCGS Closure Application  -  21 
 

We appreciate NIPSCO’s stated commitment to dust control during closure. However, prior to approval 

of the closure plan, NIPSCO must produce an actual plan describing detailed fugitive dust controls, 

including continuous air monitoring. These essential safety measures must not be left solely in the hands 

of a contractor, but must be scrutinized by IDEM and the public to guarantee their adequacy to protect 

public health.  

The Town of Beverly Shores and Town of Pines also expressed concern about dust hazards during 

transportation.  Their comments are attached in Appendices G and H respectively. 

 

Deficiencies in NIPSCO’s Sampling and Analysis Plan Must be Corrected 

According to NIPSCO’s “Sampling and Analysis Plan, Ash and Amendment Assessment, Michigan 

Generating Station” dated January 2020, NIPSCO intends to characterize stockpile materials and fly ash 

for the purpose of determining their “acceptability as waste streams to be disposed in the RMSGS 

landfill” by “evaluating the leaching potential of the various materials.”55 There are three significant 

deficiencies in this plan that must be corrected.  

First, the plan contains no assessment of the chemical composition of the CCR. An analysis of the levels 

of toxic metals in the coal ash is essential, because there is potential for exposure to the ash at the 

removal site, along the transport route and at the final disposal site. Because the hazardous components 

of CCR pose significant health risks, it is necessary that NIPSCO determine the levels of such chemicals in 

the coal ash. In the event of coal ash releases during removal, transport and disposal, such chemicals 

can be traced and proper precautions can be instituted to protect human health and the environment.  

NIPSCO has not supplied analytical results for the MCGS coal ash, but data were available for MCGS coal 

ash in NIPSCO’s 2004 Remedial Investigation for the Pines Superfund Site, which was caused by the 

dumping of ash primarily from the MCGS.56The contaminants found at the Superfund site include boron, 

molybdenum, and arsenic in groundwater, and arsenic, thallium and lead in soil.57 Some or all of the 

contaminants identified are hazardous substances as defined in § 101(14) of CERCLA, 42, U.S.C. § 

9601(14), and 40 C.F.R. § 302.4.58Analytical data from test pits of material suspected of being CCR 

revealed that arsenic and thallium exceeded federal cleanup levels. In fact, NIPSCO found the arsenic 

level in ash in the Town of Pines was as high as 97.2 parts per million, which is 3 times the federal 

cleanup level for soil at the site and more than 140 times EPA’s safe screening level for residential soil 

(0.68 ppm). Thus for the safety of those involved with excavation, transport, disposal and for those first 
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responders who may respond to spills, an analysis of the metals composition of the MCGS ash is 

necessary.  

Second, there are significant deficiencies in the leaching tests that NIPSCO plans to conduct on the coal 

ash. Since 2009, the U.S. EPA has concluded that the leach test that NIPSCO proposes to use, the Toxicity 

Characteristic Leaching Procedure (TCLP), does not provide an accurate prediction of the level of 

chemicals that will leach from disposed CCR and “may underestimate the actual leach rates of toxi c 

constituents from CCR under different field conditions.”59In light of the long-observed inadequacy of the 

TCLP, EPA’s Office of Research and Development (ORD), in collaboration with Vanderbilt University, 

developed a more reliable leach test for coal ash, the Leaching Environmental Assessment Framework, 

or LEAF. The test consists of four methods that evaluate leaching potential at different plausible pH 

values and liquid-solid ratios. Consequently the LEAF test more accurately predicts leaching potential 

over a variety of field conditions.60In addition, EPA compiled decades of data for ten different case 

studies to compare field and laboratory leach data for coal ash,61 and concluded that data showed: 

LEAF methods to be a good predictor of field leachate behavior using 

geochemical speciation modeling for factors such as oxidation that are difficult 

to account for in the lab. When considered along with the methods validation, 

the field-to-lab leachate data comparison provides additional confidence that 

LEAF methods can more accurately predict environmental release over a range 

of materials, waste form, pH, liquid-solid ratio, and other parameters influencing 

leaching behavior such as calcium depletion for a material.62 

In sum, EPA found that the CCR data obtained from the LEAF test provided a robust characterization of 

coal ash, indicating that “leaching rates can vary by several orders of magnitude, depending on pH levels 

and the amount of liquid that comes into contact with the CCR solids ( i.e., the liquid to solid 
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ratio).”63Despite these findings, many of which are now over a decade old, NIPSCO’s Sampling and 

Analysis Plan relies on the outdated and inaccurate TCLP test. We request that NIPSCO update its 

sampling method to reflect the best available science and EPA recommendations.  

Third, NIPSCO’s Sampling and Analysis plan does not require leach testing for several of the most 

common coal ash contaminants. This is especially egregious since it has been determined that these 

contaminants are leaking from the MCGS and Schahfer ash ponds, according to NIPSCO’s own 

groundwater monitoring data.64 NIPSCO states that it will test for eight constituents, namely, arsenic, 

barium, cadmium, chromium, lead, selenium, silver and mercury. Groundwater at the MCGS, 

however,was found to have thallium in excess of federal health standards, and groundwater at the 

Schahfer Generating Station had boron, cobalt, fluoride, lithium, molybdenum, radium, and sulfate in 

excess of federal standards. NIPSCO should also conduct LEAF tests for these CCR contaminants, as well 

as the other parameters in Appendix IV of the CCR rule.  

 

IDEM Inspections 

Given the hazards associated with excavation and transportation of coal ash, we request that IDEM plan 

for periodic inspections of both Michigan City Generating Station and the Schahfer landfill in Jasper 

County during the closure process.  IDEM can help ensure that the process is proceeding in a manner 

that avoids impacts to human health or the environment. 

 

MCGS berms contain CCR and should also be removed 

The Conceptual Closure Plan for the Boiler Slag Pond posted on NIPSCO’s CCR website65 indicates that 

the berms surrounding the pond will be pushed into the ponds after the coal ash is excavated. 

After final receipt of CCR and dewatering activities are complete, CCR will be removed from the 

Unit. The above grade portion of the impoundment berms will then be graded inward to reduce 

interior slopes .  . .66 

The more complete Closure Application submitted to IDEM does not include grading the berms 

inward.67  The description of the ponds and their excavation runs from pdf page 19 to 26.  The only 

mention of the berms is on pdf page 26, 
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The interior berms, (i.e., the berm between the Secondary Settling Pond No.1 and the Primary 

Settling Pond No.2) and the berm between Secondary Settling Pond No.2 and Boiler Slag pond 

will remain in place. 

The berms should neither be graded into the excavated ponds nor left standing since they contain CCR.  

In the RCRA Facility Investigation Report the description of how the impoundments were built includes 

the statement “NIPSCO constructed these four basins in the early 1970s . . . A sand/gravel/CCR materials 

berm surrounds each basin.”68  Since they contain CCR, the berms should be removed from the site and 

taken to the landfill with the rest of the coal ash.   

The provision of the federal rule that applies to closure of coal ash impoundments by removal, § 

257.102(c),requires removal of CCR and decontamination of the unit.  If CCR is left behind in a CCR-

containing berm, the CCR will not have been completely removed, and the unit will not have been 

decontaminated. 

 

Permanently Secure the Coal Ash Fill 

As described above, multiple decades worth of coal ash are stored on the MCGS site as fill.  The coal ash 

fill will continue to contaminate the groundwater after removal of the coal ash ponds, particularly since 

a significant portion of it is below the water table.69  As described above, the current sheet pile walls 

holding the fill in place are leaking.  The sheet pile walls are also aging and inappropriate for long-term 

storage of the fill.  A 2018 inspection rated the condition of the sheet pile wall along Trail Creek only 

‘fair’ out of a scale that included good, satisfactory, fair, poor, serious and critical .70  A permanent 

solution is needed for containment of the coal ash fill  at MCGS.  A full assessment by Burgess 

Environmental of the long term prospects for the fill is attached in Appendix A. 
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We sincerely appreciate the opportunity to comment on NIPSCO’s closure plans for the coal ash ponds 

at the Michigan City Generating Station.  As a reminder, this document is a supplement to comments we 

submitted in December of 2019, which are attached as Appendix E, so we ask that both this document 

and the December comments be included in IDEM’s review of public comments for MCGS along with the 

expert comments attached in appendices A, B, C, and D.  We hope IDEM will take all of our comments 

under serious consideration as it determines next steps.   

 

Sincerely, 

(signatories are listed in alphabetical order) 

 

Gary Brown 

President, Porter County Chapter of the Izaak Walton League of America 

 

Colin Deverell 

Midwest Program Manager, National Parks Conservation Association 

 

Jo Ann Engquist, President 

League of Women Voters of La Porte County 

 

Lisa Evans 

Senior Counsel, Earthjustice 

 

Indra Frank 

Director of Environmental Health and Water Policy, Hoosier Environmental Council 

 

Krista Grimm 

President, League of Women Voters Lake Michigan Region 

 

Beckie Guffin, President 

League of Women Voters of Porter County 

 

Jeffrey Hammons 

Staff Attorney, Environmental Law & Policy Center 

 

Linda Hanson and Barb Schilling, Co-Presidents 

League of Women Voters of Indiana 

 

Natalie Johnson 

Executive Director, Save the Dunes 
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Nancy Moldenhauer 

Co-Founder, Northwest Indiana Green Drinks 

 

Kerwin Olson 

Executive Director, Citizens Action Coalition 

 

Bowden Quinn 

Chapter Director, Hoosier Chapter of the Sierra Club 

 

Kimberly Russell  

President, Griffith Chapter Izaak Walton League of America 

 

Barb Schilling, President 

League of Women Voters of Calumet Area 

 

La'Tonya Troutman  

Environmental Climate Justice Chair of NAACP LaPorte County Branch 3061.  

 

Ashley Williams 

 Just Transition NWI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Coalition Supplemental Comments on MCGS Closure Application   

Appendices 

 

 
A  Burgess Environmental Michigan City - CCR Management Area Closure (19 pages) 

B  GeoHydro Review of Risk Based Evaluation (4 pages) 

C  Dr. Ranajit Sahu Comments on Fugitive Dust Management (46 pages) 

D  KirK Engineering and Natural Resources, Inc (16 pages) 

E  December 2019 Coalition Comments (21 pages) 

F  Michigan City Common Council Resolution (4 pages) 

G  Comments from the Town of Beverly Shores (2 pages) 

H  Town of Pines Council Resolution (3 pages) 

 



 

Coalition Supplemental Comments on MCGS Closure Application   

 

 

 

Appendix A 

Burgess Environmental 

Michigan City - CCR Management Area Closure 



 

Burgess Environmental  
24 Strathlorne Crescent SW 
Calgary, Alberta, T3H 1M8 
Telephone: (403) 875 5206 

burgessenv@shaw.ca 
 

 

 

December 23, 2019 

Project #: EART-01 

Earthjustice 
21 Ocean Avenue 
Marblehead, Maine, 01945 
 
Attn: Lisa Evans 
 Senior Counsel 

Dear Ms. Evans: 

Subject:  Michigan City – CCR Management Area Closure 

Privileged and Confidential 

Introduction 

Background 
Northern Indiana Public Service Company (NIPSCO) operates the Michigan City Generating Station 
(MCGS) in Michigan City, Indiana.  This power generating station is located on 123 acres of land 
along the south shore of Lake Michigan at the west edge of Michigan City (Site, see Figures 1 and 
2).  NIPSCO historically used coal combustion residuals (CCR) and general fill to reclaim land (create 
made lands) along the shore of Lake Michigan.   

Golder Associates (2018) recently completed a Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) in accordance with a Corrective Action Agreed Order (AO) between 
NIPSCO and the Indiana Department of Environmental Protection (IDEM) that was executed in 
2013.  This RFI addresses 13 Solid Waste Management Areas (SWMAs), which included the CCR 
Management Area.    

NIPSCO also engaged Wood Environmental and Infrastructure Solutions, Inc. (Wood) to prepare a 
Closure Application (Wood, 2018) and Supplemental Addendum (Wood, 2019) for the CCR in 
accordance with state and federal rules.  A unique aspect of the Michigan City CCR Management 
Area is that it includes numerous sheet pile retention structures that were constructed partly to 
assist in reclaiming land and partly to contain CCR wastes in the CCR Management Area.  

Earthjustice engaged Burgess Environmental Ltd. (Burgess) to review the RFI and Closure 
Application and provide professional opinion, which is the subject of this letter.  This opinion 
considered the contamination present in the Michigan City CCR management area and the closure 
plan proposed to address this contamination, including technical aspects associated with the sheet 
pile walls that are used to contain the CCR along the shorelines of Lake Michigan and Trail Creek.  
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Summary of Opinion 
The closure plan involves decommissioning selected ponds that are used for temporary CCR 
containment by removing their contents and backfilling with soil.  The majority of CCR wastes at 
the site was used as fill to “make-ground” for plant development and are to remain in the ground.  
I have the following opinions regarding this plan and the supporting RFI. 

 The MCGS site is not suitable for leaving CCR waste in place because portions of these 
wastes are within the 1 in 100-year floodplain and were placed immediately adjacent to 
Trail Creek and Lake Michigan. 

 The closure plan will not significantly reduce the groundwater contamination that is 
present beneath the MCGS site nor will it impede the discharge of contaminated 
groundwater into Lake Michigan and Trail Creek that is currently occurring. 

 The sheet pile barrier should not be relied upon to contain the CCR waste.  The sheet pile 
barrier does not impede groundwater discharge into Trail Creek and Lake Michigan.  The 
steel sheets will corrode over time, which will ultimately result in release of CCR through 
the individual piles and buckling failure of the barrier.   

 The plan does not meet four the five objectives.  The plan does not: 

o ensure that all areas affected by releases from the CCR unit are removed and 
decontaminated 

o remove constituent concentrations throughout the CCR unit and any areas 
affected by releases; groundwater quality will not improve or comply with 
protection standards  

o minimize the need for further maintenance  

o control discharges of waste, waste constituents, leachate, contaminated 
precipitation and decomposition products to the ground or surface waters  

The basis of my opinions is described in this letter. 

Purpose and Scope 
The objective of this review is to evaluate Site conditions and closure plan for CCR Management 
Area to assist Earthjustice with its review of NIPSCO’s closure plan.  This technical review 
considered the following aspects of the CCR management area and closure plans, giving specific 
attention to those aspects that are relevant to the sheet pile containment: 

 site suitability in the context of regulatory standards and generally accepted technical 
principles for waste management and containment 

 groundwater contamination assessment and the potential for contamination of adjacent 
surface water bodies  

 performance considerations for the sheet pile barriers if these barriers are to remain in 
place 

 regulatory aspects and Performance Standards 
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Basis of Review 
The following documents form the basis of this review: 

 RCRA Facility Investigation Report, Northern Indiana Public Service Company, Michigan 
City Generating Station, Michigan City, Indiana, EPA ID NO.: IND000715375 (Golder, 
2018). 

 Surface Impoundment Closures (CCR Final Rule and RCRA Regulated) Closure 
Application, Michigan City Generating Station, Northern Indiana Public Service Company, 
Merrillville, Indiana (Wood, 2018). 

 Supplemental Addendum Closure Application for Surface Impoundments, Michigan City 
Generating Station, Michigan City, Indiana (Wood, 2019). 

 Other technical and review documents made available by Earthjustice. 

Site Description 

General 
The following Site Description was obtained from review of the RFI Report (Golder, 2018) and the 
Closure Application (Wood, 2018) and Supplemental Addendum (Wood, 2019) and review of aerial 
images of the Site.  This Site Description and follow-up description of the CCR Management Area 
are summarized to provide context to this review and opinion.  Most of the information presented 
was extracted from the RFI Report (Golder, 2018) and Closure Application and Addendum (Wood, 
2018 and 2019).  In order to keep these sections concise, no further citations to these documents 
are included in the general summaries. 

The Site is located along the southern shoreline of Lake Michigan at 101 Wabash Street, Michigan 
City, in the northwest corner of LaPorte County, Indiana (Figure 1).   The MCGS facility is a 496-
megawatt (MW) capacity coal-fired, steam-turbine electric generating station that includes an 
electric substation, coal storage and handling operations, boiler slag and fly ash ponds and other 
waste management units, a cooling tower, cooling water intake and discharge structures, rail lines, 
roadways, and other infrastructure and support facilities (Figure 2).  The Site, located in a mixed 
industrial, commercial, and residential area, is bounded to the east by Trail Creek Harbor, to the 
north by Lake Michigan, to the south by Chicago South Shore & South Bend Railroad (CSS) tracks 
and further south by West Michigan Street/Indiana Route 12 and commercial/residential 
properties, and to the west/southwest by the Indiana Dunes National Lake Shore (IDNL), which is 
preserved largely as natural dune-beach terrain.  An Indiana state prison is also located to the 
southwest of the MCSG site.  

Sheet Pile Barriers and Made Lands 
Site development and expansion by NIPSCO included the installation of sheet pile barriers along 
waterside property boundaries to the east (Trail Creek) and north (Lake Michigan).  The earliest 
barriers were reportedly constructed in the 1930s and additional sheet pile walls were added by 
NIPSCO to accommodate expansion of the generating station and creation and reconfiguration of 
waste management units.  These additional barrier structures were installed along both the Lake 
Michigan shoreline and at various locations within the Site, particularly in the central and 
northwestern portions (see Figure 2). 
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The sheet pile barriers facilitated the creation of ‘made land’ (alternatively referred to as 
‘reclaimed land’) by filling behind the sheet pile barriers using soil fill and/or wastes and CCR 
generated by the MCGS.  Historical records (e.g., aerial photographs) and Site data indicate that 
made land expanded sequentially away from the generating station main buildings and toward 
the lake, creating areas that were used for expansion of Site operations, ponds and waste 
management units.  

Topography and Drainage 
The Site is flat to gently sloping, with elevations varying from 590 to 610 feet (ft.) above mean sea 
level (amsl).  The lower-elevations are the grassed areas on the northeastern (adjacent to Lake 
Michigan) and southwestern (adjacent to IDNL) sections of the Site.  The two primary water bodies 
bounding the area are Lake Michigan to the north and Trail Creek to the east.  Trail Creek flows 
into Lake Michigan adjacent to the norther corner of the Site.  Prior to Site development, the lands 
associated with the Site would have drained directly into these two water bodies.  Development 
of the Site has resulted in containment of Site runoff, which is now directed to numerous ponds.  
Water that is collected in Surface Water Management Units (SWMUs) 03 and 08 may be 
discharged to Lake Michigan in accordance with National Pollution Discharge Elimination System 
(NPDES) Permit No. IN0000116.  Permitted Outfalls appear to include 101, 301 and 001.   

Site Geology 
From the ground surface down, the near-surface geology of the Site is summarized as follows: 

 Fill: Fill is present over most of the CCR Management Area and beneath much of the 
plant.  The fill material typically includes a mixture of fly ash, boiler slag, and sand.  It can 
vary in thickness from 0 to 40 feet. 

 Sand: A discontinuous zone of gray or brown sand is present beneath the fill.  It can be 
fine to coarse-grained, gray and can contain isolated zones of gravel.  Where present, 
the sand can vary in thickness up to approximately 35 feet. 

 Silty Clay (upper clay unit):  A discontinuous layer of stiff to very stiff gray silty clay with 
trace sand and gravel underlies the gray sand and is typically present at an approximate 
depth of 33 to 45 ft bgs but can be present deeper or be absent. 

 Sand, Silt, and Clay Layers: This is interpreted as a glaciolacustrine deposit (Calumet 
Lacustrine Plain) that is regionally present.  This lacustrine deposit is present to the top 
of the bedrock surface, which is located between 210 and 350 ft bgs.   

Site Hydrogeology 
The upper sandy zones of the natural surface deposits in the region are known as the Calumet 
Aquifer, which is used regionally as a water supply but is not commonly used in proximity to Lake 
Michigan.  Assessment of the groundwater conditions beneath and surrounding the Site has 
concentrated on the following three zones: 

 the surface fill and sand mixture 

 the upper Calumet Aquifer sand zones located less than 25 ft bgs  

 the lower Calumet Aquifer located between 30 and 50 ft bgs  
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The upper clay unit and regional lacustrine deposit are expected to act as an aquitard that prevent 
further, downwards seepage of groundwater.  Groundwater within these three investigated zones 
is expected to be in hydraulic connection because of the distribution of wastes, sand fill and 
natural sands that dominate the surface geology. 

Figure 3 illustrates the interpreted groundwater surface.  Prior to development, the groundwater 
would likely have flowed directly toward Trail Creek and Lake Michigan and would have discharged 
into these water bodies.  The Site development and installation of multiple sheet pile barriers has 
influenced the groundwater flow directions.  A northeast-southwest trending groundwater divide 
is now interpreted to be present beneath the area of the main stack.  The groundwater beneath 
the Site continues to discharge into Trail Creek and Lake Michigan. 

Site History and Operations 

The Site was first developed as the MCGS in 1929, although the area in general was used for industrial 
purposes prior to that time.  NIPSCO began generating electricity in February 1931 and has done so 
continuously since that time.  Individual power generating units have been upgraded, replaced and 
decommissioned over this period, with Unit 12 being the currently active generating facility.  The currently 
projected shut-down date for MCGS is reported to be 2028.  The Site is informally divided into areas for: 
a) coal receipt, storage and processing), b) power generation and equipment maintenance, and c) CCR 
management (see Figure 4) that are used for the following primary activities:  

 receipt, unloading and stockpiling of coal that is transported to the facility via railcar 

 processing of the coal in preparation for firing in the boiler; 

 operation and maintenance of generating, pollution control, and transformer equipment 

 transfer, storage, dewatering and off-site transport of CCRs for beneficial reuse or disposal in a 
NIPSCO-owned landfill 

In addition to IDEM-permitted non-contact cooling water discharges and air emissions, the waste streams 
(as defined by RCRA) generated by MCGS are boiler slag and fly ash (i.e., CCRs), used lubricants, boiler 
cleaning wash water, and small amounts of spent solvents, typically from parts cleaning.  All waste oil and 
solvents are sent off-Site for recycling or disposal.  The MCGS facility is currently classified as a RCRA 
conditionally exempt small quantity generator. 
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RCRA Facility Investigation 

Golder (2018) completed investigation of the following solid waste management units (SWMUs) and areas 
of concern (AOCs) through an initial RFI program and supplemental that were completed through 2016: 

1. SWMU01:  East and west primary and secondary settling ponds for ash 

2. SWMU02:  Settling pond for boiler slag 

3. SWMU03:  Final Pond 

4. SWMU05:  Less than 90-day storage area for solvents and the like 

5. SWMU06:  Frac tank temporary storage areas (historically) for solvents and cleaners 

6. SWMU07:  Waste treatment area that was historically used to clean boilers  

7. SWMU08:  Contact services water oil:water separators 

8. SWMU10:  Pipe trench  

9. SWMU12:  Former ash settling pond 

10. SWMU13:  Wash down water holding pond 

11. SWMU14:  Satellite accumulation area for indoor storage of solvents and waste rags 

12. SWMU16:  Lube cube waste oil AST 

13. SWMU19:  Stack 12 oil:water separator, sump unit and leach field 

14. AOC B:  Transformer 

The majority of these SWMUs/AOCs are in the Power Generation Area, fewer but typically larger units are 
in the CCR Management Area, and no SWMUs/AOCs are in the Coal Storage Area (see Figure 4).  The 
SWMUs that are relevant to the handling, storage and disposal of CCR, which is the primary focus of this 
review, are SWMUs 01, 02, 03 and 12.   

Table 1 summarizes the soil quality data collected for these AOCs for the parameters that are most 
indicative of CCR impacts.  Soil analytical results are compared to Background Threshold Values (BTVs) 
determined by Golder (2018).   

Table 2 summarizes the groundwater quality data, where the analytical results for arsenic, selenium, TDS 
and pH are compared to drinking water standards.  Boron concentrations in groundwater are compared 
to an indicator value selected by Burgess that is indicative of the upper end of anticipated background 
values.  CCR related impacts to groundwater quality are evident throughout the area of investigation, 
including downgradient of each SWMU that have been used to contain CCR waste. 

It is my opinion that the background reference criteria used by Golder are not representative of true 
background conditions.  In my experience, the background threshold values calculated for arsenic are 
significantly higher than the natural background concentrations of arsenic in alluvial soils.  Further, Golder 
has not adequately characterized background groundwater quality.  The monitoring wells selected as 
background wells appear to be impacted by the MCGS as is evidenced by the elevated concentrations of 
arsenic and boron observed in these wells.  
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Table 1:  Summary of Soil Analyses for CCR Related SWMUs 

Parameter 
Reference 

Criteria - BGTV 
  SWMU01 SWMU02 SWMU03 SWMU12 

Arsenic (mg/kg) 18.3 

High 40.6 33 32.2 64.8 

Median 2.4 3.0 6.6 18.9 

Low 1 1.7 1.2 10.3 

Boron (mg/kg) 11.8 

High 27.7 114 39.8 50.4 

Median 2.5 50 9.3 24.7 

Low 0.71 2.8 1.1 11.9 

 

Table 2:  Summary of Groundwater Analyses for CCR Related SWMUs 

Parameter 
Reference 

Criteria  
  SWMU01 SWMU02 SWMU03 SWMU12 

Arsenic (mg/L) 0.01 

High 0.078 0.08 0.5 0.09 

Median 0.05 0.07 0.08 0.04 

Low 0.017 0.06 0.02 0.02 

Boron (mg/L) 1 

High 3.8 1.6 2.1 4.8 

Median 0.6 0.9 1.5 4.0 

Low 0.18 0.7 1 3.2 

Selenium (mg/L) 0.05 

High 0.12 0.005 0.19 0.005 

Median 0.005 <0.005 0.008 <0.005 

Low <0.005 <0.005 0.006 <0.005 

pH 6.5 - 8.5 

High 10.5 9.7 9.9 11 

Median 8.8 9 8.4 8.4 

Low 7.0 8.4 7.2 7.5 

TDS (mg/L) 500 

High 680 460 480 1,700 

Median 500 350 440 730 

Low 440 290 410 700 

 

Golder completed soil borings and collected 104 soil samples for analysis.  Arsenic was detected in 10 of 
the 104 soil samples at concentrations above the IDEM Industrial/Commercial Screening Level of 30 mg/kg, 
at concentrations up to a maximum of 76.3 mg/kg.  Golder concluded that arsenic was not a significant 
concern at the Site.  As arsenic is consistently measured at concentrations above the groundwater 
standard (see below), Golder’s conclusion that arsenic in soil is not a concern is not well founded. 

Golder collected and analyzed groundwater samples from 41 monitoring wells (20 previously-existing and 
21 new).  Exceedances of referenced standards were measured around SWMU01 (all four ponds), 
SWMU02, SWMU03 and SWMU12.  The primary constituents of concern were reported to be arsenic, 
lithium, selenium, and thallium.  These groundwater constituents and boron are frequently associated 
with releases from CCR management units.   

Based upon data gathered during the RFI, Golder recommended that SWMUs 01, 02, 03, and 12 be carried 
forward to the Corrective Measures Study (CMS) phase of the Corrective Action process.  It is noted and 
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NIPSCO’s Closure Application (Wood, 2019) addresses only SWMU01 and SWMU02.  SWMU03 is to remain 
in service and SWMU12 is within the Power Generation Area. 

Closure Application  

The Closure Application and Addendum prepared by Wood (2018 and 2019) are intended to close 
regulated surface impoundments in accordance with the following: 

 The United States Environmental Protection Agency (U.S. EPA) Disposal of Coal Combustion 
Residuals from Electric Utilities Final Rule (CCR Final Rule), dated April 17, 2015. 

 The State of Indiana, Environmental Rules Board incorporating the U.S. EPA CCR Final Rule 
requirements for CCR surface impoundments into 329 Indiana Administrative Code (IAC) 10, 
dated December 10, 2016. 

The impoundments that are subject to the Closure Application include Primary Settling Ponds 1 and 2, 
Secondary Settling Ponds 1 and 2, and the Boiler Slag Pond.  The closure plan is to remove these 
impoundments to pre-specified limits, and to monitor removal activities and post-removal groundwater 
quality.  Excavation is proposed to the original lines and grades as documented in the pond designs that 
were completed in 1974.  Verification of removal is by inspection; however, there is no intention to remove 
CCR wastes or other potentially contaminating materials that are outside the planned excavation 
footprint.  Accordingly, there little if any improvement to groundwater quality can be expected as a result.  
The excavated materials are to be disposed in an off-Site, permitted landfill and the impoundment areas 
backfilled using imported soils.  Groundwater monitoring is planned for a 30-year period following closure.  
Associated surface infrastructure, such as surface piping, is to be removed.  

The Performance Standards for closure are paraphrased as follows: 

40 CFR 257 102(c) 

 all areas affected by releases from the CCR unit are removed and decontaminated 

 constituent concentrations throughout the CCR unit and any areas affected by releases from the 
CCR unit are removed and groundwater quality complies with protection standards  

329 IAC 10-30-1 

 the need for further maintenance is minimized 

 discharges of waste, waste constituents, leachate, contaminated precipitation and decomposition 
products to the ground or surface waters or the atmosphere are controlled  

 closure provisions and conditions imposed in the facility permit are satisfied 

Management of water during execution of this work comprises collecting and transferring water to the 
Final Pond and discharge in compliance with NPDES Permit IN0000116.  Intermediate holding tanks and 
treatment are identified as possible management options for some of these water streams. 

Excavation and disposal are by conventional excavation equipment and truck.  Amendment with adsorbing 
materials like cement and lime are identified as options for dealing with free liquids that may be present.  
Berms that separate the impoundments and sheet pile barriers are to remain.  Disposal will be at NIPSCO’s 
MCGS landfill.  Measures are included to control dust and prevent tracking of dirt and CCR throughout this 
process. 
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Backfill is achieved with clean imported soil and the surface is reclaimed or used; two options are included.  
These aspects are not relevant to the environmental concerns associated with the Site, the sheet pile 
barriers or past uncontrolled disposal of plant wastes throughout the Site. 

Maintenance and monitoring are proposed for a period of 30 years.  Groundwater monitoring involves an 
expanded network of wells as described in the Closure Application Addendum (Wood, 2019).  Otherwise 
the analytes and methodologies are consistent with the program that is currently in place. 

Assessment and Opinion 

General 
Assessment and opinions are provided for the following aspects of this review of the RFI and 
Closure Application: 

 site suitability in the context of regulatory standards and generally accepted technical 
principles for waste management and containment 

 groundwater contamination assessment and the potential for contamination of adjacent 
surface water bodies  

 performance considerations for the sheet pile barriers 

 regulatory aspects and Performance Standards 

Site Suitability 
The suitability of the Site is a critical issue that should be evaluated when considering closure of a 
site that contains CCR waste.  I have the following concerns regarding the MCGS Site suitability in 
this regard:   

1. CCR waste is mixed with fill that is located within and directly above permeable sands that 
are hydraulically connected to Trail Creek and Lake Michigan (Figure 5).  These sands are 
part of the Calumet Aquifer, which is recognized as a locally important water supply 
(Golder, 2019).  This aquifer is located within 50 feet of the groundwater surface and is in 
hydraulic connection with CCR waste that will be left in the ground as per the Closure 
Application (Wood, 2019).  Accordingly, the CCR waste that remains in the fill on the site 
will continue to contaminate the upper aquifer for as long as the CCR waste remains on 
the MCGS site. 

2. CCR waste disposal has occurred immediately adjacent to Lake Michigan and Trail Creek, 
which would both be considered important freshwater aquatic habitat.   It is not 
appropriate to leave these wastes in-place so close to these important freshwater 
habitats. 
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3. The areas of fill that include CCR waste are located adjacent to Trail Creek and within its 
floodplain.  Leaving buried waste in an area that is susceptible to flooding is not an 
acceptable or desirable practice.  This is an important issue when considering that the 
sheet pile barrier is susceptible to corrosion and is not permanent (see below).  Flooding 
and the associated erosion could result in the direct release of CCR wastes into the 
adjacent water bodies.   

Based on the concerns listed above, it is not appropriate to simply remove the contents of selected 
ponds and leave large volumes of CCR waste in the ground.  Monitoring and maintenance of the 
closure will be required long into the future and essentially in perpetuity should large volumes of 
CCR waste be left in place.   Additional monitoring installations are also required to better define 
the extent of contamination and the rate of contaminant discharges into Trail Creek and Lake 
Michigan. 

Contamination Assessment and Controls 
The RFI (Golder, 2019) confirms that groundwater is flowing through fill that contains CCR waste.  
It also confirms that groundwater is flowing through SWDUs (03 and 12) that are causing CCR-
related groundwater contamination and are to remain in place.  Analytical data shows that 
groundwater is impacted by arsenic, boron and selenium, which are typical constituents of CCR 
waste.  This contaminated groundwater is migrating off of the site and is discharging into Trail 
Creek and Lake Michigan, either by seeping under, around or through the sheet pile barriers.   

The rate of groundwater discharge (Q) into these water bodies is estimated to be 17,000 gallons 
per day, based on the results of the RFI (Golder, 2019) and Darcy’s Law: 

Q = kiA, where 
k = hydraulic conductivity (23 feet/day) 
i = hydraulic gradient (0.005) 
A = cross-sectional area of the aquifer (20,000 ft2) 

From the overall perspective of groundwater flow through the Site, the sheet pile barriers do not 
appear to be reducing groundwater flows into adjacent surface water bodies.  In the absence of 
any impediments to groundwater flow we would expect the lateral hydraulic gradient of the 
uppermost groundwater bearing unit to follow the local topography.  The ground surface 
surrounding the MCGS Site slopes at an average of between 0.5% and 1% to the north.  The 
groundwater gradient across the Site is in this same range.  While we agree with Golders 
conclusion that the sheet pile barriers are influencing (deflecting) groundwater flows, there is no 
indication that the sheet pile barriers are reducing these flows, or the rate of groundwater 
discharge off-Site. 

Accordingly, I do not consider this contaminated groundwater to be controlled.  Groundwater 
seepage into the adjacent water bodies transfers approximately 1 kg per day of boron and 6 grams 
of arsenic into the adjacent water bodies, each day, assuming the average concentration of arsenic 
= 0.1 mg/L and the average concentration of boron = 20 mg/L.  

This is significant knowing that the arsenic contamination of groundwater is pervasive across the 
site and that CCR waste has been dumped throughout the site and is present beneath the 
groundwater surface. 
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Sheet Pile Barriers 
The following questions arise regarding the sheet pile barriers, which are addressed below: 

1. What is the permeability of the sheet pile barrier and can the barriers be relied upon to 
contain contaminated groundwater?   

2. Are the steel sheets susceptible to corrosion and what is the anticipated rate of 
corrosion? 

3. Will sheet pile corrosion reduce the strength of the sheet pile barrier and to what 
degree? 

The permeability of an unsealed sheet pile wall is difficult to predict as it is dependent on soil 
conditions, pile type, the water head and the quality of the installation.  The concept of “joint 
resistance” to leakage was developed by GeoDelft (ArcelorMittal, 2016), which correlates joint 
resistance to water flow and pressure drop across the sheet pile.  Implied in the GeoDelft method 
is that the equivalent permeability of a normal sheet pile wall is on the order of 10-7 m/s, which is 
approximately 2 orders of magnitude higher than the equivalent permeability of a compacted clay 
soil liner and more than 3 orders of magnitude higher than the equivalent permeability of an intact 
geomembrane liner.  

Steel sheet pile walls are susceptible to corrosion and increased corrosion rates should be 
anticipated when the sheet pile is in contact with fills due to oxygen replenishment (U.S. Army 
Corps, 1994).  Accelerated corrosion will also occur in the presence of inorganic contaminants, 
such as CCR, because of increased salinity.  The resulting loss of thickness at the joints of the sheet 
pile wall could result in a large increase in overall permeability of the structure, indicating 
unsuitability for long-term containment.  Corrosion will also reduce the strength of the steel sheet. 

The reduction in thickness (mm) due to corrosion was estimated for a sheet pile face in contact 
with each type of material observed on the MCGS Site.  The corrosion estimates over 75 and 125 
years were obtained from Table NA1, EC 3: Design of Steel Structures, Part 5: Piling of the UK 
National Annex (see Table 3).  

Table 3: Loss of Thickness of Sheet Pile due to Corrosion 

Description of Contact Material 
Loss of thickness (mm) 

per face, 75 years    
Loss of thickness (mm) per 

face, 125 years    

Undisturbed Nature Soils 0.9 1.5 

Polluted natural soils and industrial sites 2.25 3.75 

Non-compacted and non-aggressive fills 1.7 2.7 

Non-compacted and aggressive fills (CCR) 4.5 7 

Common fresh water (at water line) 1.15 1.65 

 

The maximum amount of corrosion estimated to have occurred since the sheet pile was initially 
installed in the 1930s is 6.65 mm.  This is represented by the 75-year corrosion estimates with one 
side of the sheet pile being exposed to non-compacted and aggressive fills and the other side of 
the sheet pile being expose to common fresh water (at the water line).  The estimated total loss 
of thickness from corrosion represents approximately a 50% reduction in flange and web thickness 
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of a typical steel sheet pile.  The 125-year case estimates the corrosion that is projected to occur 
over the next 50 years, which totals 8.65 mm.  This would be considered the worst-case scenario 
as it assumes that the filled side of the sheet pile barrier is exposed to aggressive fill.  The estimated 
total loss of thickness from corrosion represents approximately a 70% reduction in flange and web 
thickness of a typical steel sheet.   

The impact of corrosion on sheet pile strength was assessed by reviewing the formulae used to 
calculate sheet pile bending resistance.  These formulae consider pile section design and steel 
strength, which are used to determine the pile modulus and moment of inertia.  Pile section 
properties, modulus and moment of inertia are each dependent on wall thickness.  In general, the 
sheet pile bending resistance will diminish at least in proportion to the reduction in wall thickness 
resulting from corrosion.  Steel yield stress will also be affected negatively by corrosion and this 
aspect will further reduce the sheet pile bending resistance over and above that associated with 
reduction in thickness.   

Corrosion will result in increased seepage and CCR leakage through the sheet pile joints and will 
ultimately lead to buckling failure of the sheet pile barriers, which would ultimately lead to release 
of CCR waste to the adjacent water bodies.  Based on the corrosion predictions provided above, 
these failures are likely to occur in approximately the next 50 years.  This could be exacerbated by 
any flooding and associated erosion that may occur as the integrity of the sheet pile diminishes 
with corrosion. 

Regulatory Aspects and Performance Standards 
The closure plan developed by Wood (2018 and 2019) does not meet at least 4 of the 5 
performance standards that they have cited in their own Closure Application.  The underlying text 
summarizes each performance standard and my opinion as to whether the closure plan complies 
with that standard.   

40 CFR 257 102(c) 

All areas affected by releases from the CCR unit are removed and decontaminated. 

The Closure Application only considers removing the contents from some of the CCR units.  
Two of the CCR units (the final Pond (SWMU03) and the former CCR disposal pit 
(SWMU12) in the power generating area) will not be addressed by the plan.  None of the 
affected areas surrounding the ponds that are to be emptied (SWMU01 and 02) will be 
remediated.  Further, there is no intention to remove the CCR wastes that are mixed with 
fill across the Site and that NIPSCO plans to leave in the ground.  

Constituent concentrations throughout the CCR unit and any areas affected by releases from the 
CCR unit are removed and groundwater quality complies with protection standards. 

There is no assessment or predictive modeling that demonstrates what, if any, affect 
removing the contents of the ponds will have on groundwater quality.  The largest impacts 
to groundwater quality are measured downgradient of the Final Pond (SWMU03) and the 
former ash pit (SWMU12).  Neither of these areas are to be remediated and the CCR waste 
that is mixed with fill across the Site will remain in place.  Hence, it is reasonable to 
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conclude that the proposed closure plan will have little affect on groundwater quality, 
which is to conclude that no significant improvement in groundwater quality will result.  

329 IAC 10-30-1 

The need for further maintenance is minimized. 

Ongoing maintenance is not minimized by executing the Closure Application as written.  
The sheet pile barriers that have been installed along the shore of Lake Michigan and Trail 
Creek are not permanent structures, as described above.  The groundwater contamination 
that has been observed is unlikely to attenuate by implementing this work and will also 
require active controls and remediation.  The CCR that remains in the ground throughout 
most of the Site remains a source of ongoing groundwater contamination.    

Discharges of waste constituents and leachate to the ground or surface waters are controlled. 

Discharges of contaminated groundwater to Trail Creek and Lake Michigan will continue.  
Based on the large volumes of CCR wastes that make up the Site fill and remain in place 
at SWMU12, it is unlikely that contaminant concentrations in groundwater will diminish 
by implementing the Closure Application.  The sheet pile barrier does not prevent or 
significantly reduce the amounts of waste constituents and leachate that are seeping into 
these water bodies (see Contaminant Assessment and Controls).  

Closure provisions and conditions imposed in the facility permit are satisfied. 

Section 5(c) of NPDES Permit IN0000116 requires NIPSCO to notify the permitting 
authority in the event an issue arises that could present a risk to human health or the 
environment.  The Permit does not require NIPSCO to test for arsenic.  Arsenic is observed 
at its highest levels around the Final Pond; hence, it is likely to be present in elevated 
concentrations in the Final Pond water, which is discharged through Outfall 001.  This issue 
should be raised with the state regulator.  There are no specific closure conditions 
included in this Permit.   

Closure 

We trust that this letter provides the information that you require at this time.  If you require further 
information or if you have any additional questions, please contact me.  We appreciate having the 
opportunity to be of service to Earthjustice.   

Yours sincerely, 

 

Gordon J. Johnson, M.Sc., P.Eng. (AB) 
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GEO-HYDRO, INC
Consulting in Geology and Hydrogeology 

16 Mesa Oak 
Littleton, Colorado 80127

(303) 948-1417

May 18, 2020 

Ms. Lisa Evans 
Earthjustice 
21 Ocean Ave. 
Marblehead, MA  01945 

Subject: Comments on Risk Based Evaluation of the Michigan City Generating Station 

Dear Lisa, 

At your request I have reviewed the report prepared by Haley & Aldridge, Inc. entitled “Risk-Based 

Evaluation of the Michigan City Generating Station.”  This document was prepared for Northern Indiana 

Public Service Company (NIPSCO) in support of closure of the Michigan City Generating Station 

(MCGS) in Michigan City, Indiana.  I am providing the following comments and observations on that 

report. 

1) Page 1, Introduction – The introduction to this document indicates its intent is to evaluate potential 

risk to aquatic and human receptors in Lake Michigan and Trail Creek which border the MCGS.  

The introduction goes on to indicate that a separate RCRA Facility Investigation (RFI) is being 

conducted by a different contractor.  Since the data used in this evaluation do not consider the 

results of the RFI, the risk-based evaluation of MCGS presented in this document is incomplete.  

All of the risks associated with MCGS must be considered together when evaluating the need, 

scope and techniques required to adequately evaluate the human and ecological risks associated 

with MCGS.  

2) Page 2, Potential Sources - The discussion of potential sources states that, “The availability of a 

constituent for leaching depends on whether the element resides on the surface of the ash particle, 

in the outer glass hull, or within the interior glass matrix.”  While it is correct that leaching of 

soluble materials deposited on the surface of particles allows for rapid release of contaminants into 

water, this is by no means the only mechanism for contaminant release.  Much of the soluble 

surface materials are removed during and shortly after the material is sluiced to the impoundment.  

Devitrification and weathering of particles over long periods of time continue to liberate 

contaminants long after the first surficial contaminants have been removed.  This is the reason that 

CCR disposed in surface impoundments continues to contaminate groundwater and surface waters 

many decades following disposal.   

3) Page 2, Potential Sources – This section of the document indicates that boiler slag is “considered a 

secondary or insignificant source of inorganics dissolved in groundwater in comparison to fly 
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ash.”  While this characterization may be currently acceptable, it may not always be correct or 

appropriate.  The relative significance of fly ash and boiler slag as contaminant sources is related 

to the volumes of each material.  Assuming that ash within the impoundments is removed, the 

ratio of ash to slag remaining on the property will decrease and the relative significance of 

contaminants slowly released from boiler slag will increase.  Whether the environmental impacts 

from boiler slag are significant or insignificant, as described in this report, will be influenced by 

the volume of slag remaining on-site. 

4) Page 3, Potential Release Mechanisms – The document indicates that release of inorganics to 

groundwater occurs where fly ash is in contact with groundwater at or below the zone of saturation 

and that leaching of inorganics as precipitation infiltrates through unsaturated CCR is a secondary 

mechanism.  This is only correct as long as waste is left in direct contact with groundwater below 

the zone of saturation.  Once waste located below the water table is removed or sequestered from 

interaction with groundwater any remaining ash located in the unsaturated zone will become the 

primary driver of continued contamination of groundwater.   

5) Page 3, Potential Release Mechanisms – Groundwater attenuation mechanisms (e.g., dispersion, 

and adsorption) in the native sands are described as possible mechanisms for dilution and mass 

removal of inorganics from CCR impacted groundwater.  There are, however several unmentioned 

facts that invalidate the potential dependence on natural attenuation at MCGS. Specifically, 

 USEPA has specifically stated that natural attenuation is not appropriate for plumes where 
there is confirmed discharge to surface water bodies.1Documented detections of CCR 
constituents in porewater samples prove that discharge to surface water bodies is 
happening. 

 USEPA has also repeatedly stated that “dilution and dispersion generally are not 
appropriate as primary MNA mechanisms because they reduce concentrations through 
dispersal of contaminant mass rather than destruction or immobilization of contaminant 
mass.”2

 The ability of native Indiana Dunes beach sands to adsorb inorganic contaminants before 
being discharged into Lake Michigan or Trail Creek is likely minimal due to the relative 
lack of silt and clay-sized sediments that typically have a larger capacity to adsorb metals.  

 There is little to no lateral distance between the CCR in the impoundments and dispersed 
in the “made land”, and potential discharge areas in Lake Michigan and Trail Creek.  
Lateral distance is necessary for natural attenuation processes to have the opportunity to 
remove contaminants prior to discharging into receiving water bodies.  Lateral distance is 
also required to establish a monitoring network capable of monitoring the size, shape, and 
concentration gradients within contaminant plumes.  

1 USEPA, 2015, Use of Monitored Natural Attenuation for Inorganic Contaminants in Groundwater at Superfund Sites, 
QSWER Directive 9283.1-36, August, 2015, p. 18. 
2 USEPA, 2015, Use of Monitored Natural Attenuation for Inorganic Contaminants in Groundwater at Superfund Sites, 
QSWER Directive 9283.1-36, August, 2015, p. 14. 
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6) Page 3, Potential Receptors and Exposure Pathways – The document indicates that groundwater is 

not an exposure medium for ecological receptors.  Groundwater carries inorganic contaminants 

from the buried wastes toward Lake Michigan and Trail Creek.  The investigations cited in this 

document found high concentrations of arsenic and boron in on-shore groundwater and off-shore 

porewater samples.  Strikingly absent from this evaluation was any sampling off-shore sediment 

and related receptors, including recreational fishermen.  Inorganic contaminants are often found to 

accumulate, sometimes to very high concentrations, in sediments transported to the bottom of 

surface water features by groundwater.  Of course, elevated inorganic contaminants in lake and 

creek-bottom sediments create the potential for bioaccumulation in benthic organisms. 

Groundwater transport is the mechanism that facilitates accumulation of inorganics in sediments 

and result in exposure of benthic ecological receptors.  Contaminants contained in benthic 

organisms can be passed up the food chain, eventually impacting human consumers of locally 

caught fish.   No sampling of fish caught in Trail Creek was reported or discussed in this 

evaluation, even though residents are known to fish immediately across Trail Creek from the 

power plant.  It is striking that accumulation of inorganic contaminants in bottom sediments and 

their eventual uptake into the biosphere are not discussed in this document. 

7) Page 4, Investigation- The investigation carried out in support of this evaluation failed to 

characterize the chemistry of sediments in groundwater discharge areas on the bottom of Lake 

Michigan and Trail Creek.  See previous comment for the importance of this deficiency. 

8) Page 6, Sample Collection – The description of sample collection indicates that porewater samples 

were collected by driving a well point deep enough that the well screen was at least 1-foot below 

the sediment.  Collection of porewater samples from the very top of the sediment column would 

be expected to result in low concentrations of inorganic contaminants.  Contaminants can be 

rapidly removed from solution once they encounter changed redox conditions upon passing into 

creek or lake sediments.  Porewater and sediment samples must be collected and analyzed from 

several depths in order to show concentration changes with depth below the surface and to identify 

where CCR-related inorganic contaminants are accumulating in the sediment column.   

9) Page 6, Sample Collection - This section also indicates that porewater sample collection was 

terminated after two equipment failures.  Not only were no sediment samples and no profile 

sampling of sediment and porewater conducted, the minimal amount of data planned to be 

collected in support of this effort was not even completed.  Insufficient information has been 

developed to support conclusions about the MCGS site. 

10)  Page 7, Human Health Risk-Based Evaluation – Accumulation of inorganic contaminants within 

the sediment column below Lake Michigan and Trail Creek should be considered as a human 

health risk.  The possibility of inorganic contaminants contained in bottom sediments 

accumulating in aquatic organisms and resulting in exposure human (fisherman) receptors should 

be evaluated.  
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11) Page 7, Ecological Risk-Based Evaluation – Accumulation of inorganic contaminants within the 

sediment column below Lake Michigan and Trail Creek should be considered as an ecological 

health risk.  The possibility of inorganic contaminants contained in bottom sediments 

accumulating in aquatic organisms should be evaluated.   

Please let me know if you have any questions or concerns. 
Sincerely, 

Mark A. Hutson, P.G. 
Geo-Hydro, Inc. 
303-948-1417 
mhutson@geo-hydro.com 
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Comments on Fugitive Dust Management and Lack of Air 

Monitoring As Part of Coal-Ash Removal Project at NIPSCO 

Michigan City Generating Station (MCGS) 

 

Introduction 

NIPSCO plans to remove coal ash from five MCGS ponds shown in the figure below. 

 

Per NIPSCO, ash will be beneficially reused or transported to a landfill at the RM Schahfer plant 

in Wheatfield, IN, roughly 41 miles away, per the route shown below. 
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Fugitive Dust Management 

Given the nature of the activities, it should be assumed that dust (i.e., particulate matter (PM) of 

various sizes including PM10 and PM2.5) will be generated due to: ash removal from the ponds; 

processing after removal from the ponds such as drying to reduce moisture content; loadout onto 

haul trucks; during transportation; and during placement at the destination. 

The only reference to any dust management in the closure documents is the following paragraph 

in Volume 1 of the Closure Application: 

Dust control will be a priority during the excavation performance as well as the 

CCR material transportation and former surface impoundment backfilling activities 

discussed in the following Closure Application sections. The contractor will be 

required to control and manage the dust throughout every phase of the project. The 

contractor will be required to meet the conditions of the MCGS’s Air Quality 

Permit. A project specific Dust Control Plan will be one of the contractor’s required 

submittals for performance of the excavation, transportation, and backfilling 

activities. This Dust Control Plan will be incorporated into NIPSCO’s Annual CCR 

Fugitive Dust Control Plan.1 

In addition, NIPSCO has prepared a document titled “Michigan City Generating Station Contractor 

Fugitive Dust Management Outline,” whose purpose “is to describe how NIPSCO plans to manage 

fugitive dust during the Michigan City Generating Station (MCGS) Ash Pond Closure project.”  It 

is only an outline, however, and appears to provide direction to how a “Pond Closure Dust 

Management Plan” would be developed by the “civil contractor” for the project.  Since it is not 

the plan itself but only an outline, it does not provide the necessary details to provide meaningful 

comments.  As it stands, it is simply a conceptual document and the actual details of a fugitive dust 

plan, which will determine its effectiveness, are left to be developed by the contractor.  As an 

outline, it is not enforceable because there are no quantitative targets nor required measures for 

how to achieve them – both being necessary elements of an effective plan. 

While the elements of the plan, as noted in the outline are important, without far more detail they 

will not be effective since they are, at this point, just statements of purpose. 

We provide below our initial comments on NIPSCO’s outline of the future plan.  The main outline 

elements are in italics followed by our comments.  

  

 
1 Wood, Surface Impoundment Closures (CCR Final Rule and RCRA Regulated), Closure Application, Volume 1 – 

Closure Plan and Drawings (Appendix A), December 18, 2018. 
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 Complete dust control is required at all times. 

This is simply a “mission” statement, and it is not enforceable on its face. 

 Provide sufficient water trucks for dust suppression at the project site. NIPSCO will have the 

right to direct the Civil Contractor to halt construction activities in the event of a dust suppression 

deficiency until the Civil Contractor addresses such deficiency.  

“Sufficient” is not specific enough.  The actual number of water trucks, their geographic 

responsibilities, the source of the water, as well as redundancies need to be specified.  In the second 

sentence, since a “dust suppression deficiency” is not defined, it is too vague to be enforceable. 

 Temporary stockpiles of material are to be monitored and covered with water as dust 

suppression or tarps as needed. 

“Temporary” should be defined.  How these will be “monitored” must also be specified. 

 Considerations of what/how i.e., bed liners, leak-proof beds, sealed and locked tailgates, dog 

locks, covers/tarps, etc. the Civil Contractor proposes to use to prevent the CCR materials from 

spilling/leaking from the trucks during the hauling activity from MCGS to the landfill at RMSGS. 

While this provides some good examples of what a leak-proof haul truck may need, it omits 

important additional aspects such as maintaining sufficient freeboard, minimizing vehicle speeds, 

how covers/tarps should be secured, etc.  Again, more detail is required.2 

o No vehicle shall be driven or moved on any public street, road, alley, highway, or other 

thoroughfare, unless such vehicle is so constructed as to prevent its contents from dripping, sifting, 

leaking, or otherwise escaping therefrom so as to create conditions which result in fugitive dust. 

While this is an obviously desirable goal, how it will be implemented, detected, and therefore 

enforced is not discussed.  Again, this is a “mission” statement. 

o Fugitive dust emissions resulting from transportation of aggregate material by truck, front end 

loaders, or similar vehicles shall be controlled.  Control measures may include one or more of the 

following: 

 Tarping the vehicle. 

 
2 See, for example: 

 

(i) Management approaches for Industrial Fugitive Dust Sources, Ontario, Canada, February 2017, available at  

https://www.ontario.ca/page/technical-bulletin-management-approaches-industrial-fugitive-dust-sources 

 

(ii) City of Burbank, Fugitive Dust Control, available at https://www.burbankca.gov/home/showdocument?id=2874 

 

https://www.ontario.ca/page/technical-bulletin-management-approaches-industrial-fugitive-dust-sources
https://www.burbankca.gov/home/showdocument?id=2874
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 Maintaining the vehicle body in such a condition that prevents any leaks of liquid or 

aggregate material. 

 Spraying the materials in the vehicle with a suitable and effective dust suppressant.  All 

trucks moving aggregate material off-site must be tarped at a minimum. 

 An alternate measure that provides equal or better control and approved by NIPSCO. 

These are generic statements.  Some don’t make sense.  For example how these methods will be 

used to control dust from front-end loaders is not clear since front-end loaders will presumably be 

used to move CCR waste in the ponds and possible also load the trucks.  None of the options listed 

above would therefore apply as a practical matter.  Terms such as “suitable and effective” and 

“equal or better” are too vague to be of any practical use. 

o Fugitive dust emission resulting from activities involving CCR disposal shall be controlled. 

Control measures include the following: 

 Hauling 

 Wet suppression of the material being transported. 

 Hauling the material covered. 

 Minimizing the free fall distance when unloading from the particulate collection 

equipment and/or process equipment onto the hauling vehicle. 

 An equivalent alternate measure that provides equal or better control and 

approved by NIPSCO.  

 Unloading 

 Applying water or suitable and effective chemical dust suppressant on an as 

needed basis to minimize visible emissions. 

 Minimizing the free fall distance of the material. 

 An equivalent alternate measure that provides equal or better control and 

approved by NIPSCO.  

It is worth noting that “wet suppression” while desirable has to be carefully managed.  Too much 

water added to the CCR will cause leaks in the trucks since it is almost impossible to maintain a 

liquid leak-free truck, especially if older trucks are allowed to be used.  Bed liners are not perfect.  

“Minimizing” the free fall distance is vague.  And, as noted earlier, “equal or better” is a 

meaningless comparison.  
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 Furnish a temporary truck wash system at MCGS and at RMSGS for use by the trucks before 

leaving each facility. The truck wash system will be a self-contained system to allow for better 

control of the washing, discharge of water, and accumulation of solids. The truck wash system 

should include a wheel wash with side curtains capable of containing the wash water within the 

unit.   

A  truck wash system is a conceptually good idea.  However, its effectiveness depends entirely on 

its design and how it is used.  Given that potentially many different types of haul trucks may be 

used to transport the CCR, without additional details, the effectiveness of the truck wash cannot 

be assessed at this time. 

We also note that there is no discussion of pressure washing the sides of the truck so that materials 

that accumulate on the ledges and sides of the truck during loading at MCGG do not leave the site. 

 Include GPS tracking equipment on the trucks used to haul the excavated CCR materials from 

MCGS to the landfill at NIPSCO RMSGS.  Provide a submittal of the Civil Contractor’s weekly 

reporting forms to ensure conformance with planned transportation routes.  

Since the outline does not discuss the “planned” transportation routes and their appropriateness, 

the effectiveness of this measure is not clear. 

 Include a procedure to address an abnormal visible dust event identified by NIPSCO’s third 

party Dust Management Quality Assurance (DMQA) Contractor, NIPSCO, or the Civil 

Contractor.  

NIPSCO intends to select a third-party DMQA as noted above and in the outline.  However, this 

is not a substitute for actual air monitoring as discussed later in this document since it is presumed 

that this third-party effort will consist solely of periodic, visual, observations.  PM2.5 is not 

typically visible to the eye.  And, human observers cannot be present at all times at all activity 

areas.  For example, NIPSCO states in the outline that this third-party contractor may 

“periodically” follow trucks along the route to ensure that no fugitive dust is released during 

hauling.  But doing so “periodically” (and with notice) defeats the purpose since the contractor 

will undoubtedly make special efforts to be compliant during the known event.  In addition, release 

of dust can occur when the site is not being actively worked, such as during a storm event at night. 

Detection of dust at such times may indicated the need for better ash storage practices, but this 

release would be missed if NIPSCO is entirely reliant on a third-party DMQA using visual 

monitoring on a periodic or occasional basis. Plus, a human observer cannot discern releases of 

PM2.5 during hauling simply by following a truck. 

In summary, the outline provided by NIPSCO cannot be evaluated without substantially more 

detail that can only be included in the plan.  This detail cannot be left to the contractor.  NIPSCO 

should develop the plan and require the contractor to simply follow it. In addition, since the outline 

does not include any instrumented air monitoring, that is a significant deficiency.  As noted above, 

simply hiring a third-party DMQA, as NIPSCO intends to do, does not substitute for actual air 

monitoring since the DMQA can only use visual means, at best, to determine the effectiveness of 

the dust suppression that is intended.  
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Air Monitoring 

The discussion on dust management quoted above does not include any references to air 

monitoring.  Ambient air monitoring is an essential aspect of any remediation project that has the 

potential to create PM/PM10/PM2.5 emissions that may affect not only the workers conducting 

the work but also members of the general public – at the sites themselves or during transportation. 

The purpose of air monitoring is to ensure that the dust control approaches and techniques that will 

be used during remediation, transport, and placement are effective.  Feedback from ambient air 

monitoring is often used to adjust or enhance dust control methods as needed. 

A project-specific air monitoring plan should contain the following elements: 

1. Scope – the plan should include baseline monitoring (i.e., pre-project monitoring) as well as 

monitoring during the project itself – for the entire expected duration of the project unless 

weather/precipitation events dictate that such monitoring can be suspended. 

In addition, the monitoring should cover each aspect of the project including: activities at the 

MCGS, activities at RM Schahfer, and activities on the haul route, which passes through many 

areas where the public can be affected by dust released from the haul trucks. 

2. Air Monitoring Strategy. The plan should clearly state the goals and objectives of the monitoring 

program and how they are to be achieved. 

3. Pollutants.  The monitoring should include continuous measurements for PM and PM2.5 as well 

as periodic sampling of metals and radionuclides (e.g., radium 226 and 226) from the dust collected 

in the PM monitors. 

4. Monitoring Locations – The monitoring locations should include fixed and mobile monitors so 

that monitoring can be adjusted depending on the location of the activities.  At least one or more 

fixed monitors should be located along the haul route to provide assurances that there is no dust 

entrainment when trucks pass through communities where the public can be exposed.  As noted 

above, simply having a contractor follow a specific truck “periodically” is not sufficient to ensure 

that all haul trucks are properly cleaned, tarped, and therefore not releasing fugitive dust along the 

haul route.  And, in addition to the actual pollutant monitors themselves, meteorological monitors 

should also be included at the MCGS and RM Schahfer locations, at a minimum. 

By properly selecting the monitoring locations, false-positives can be avoided.  For example, by 

having both upwind and downwind monitors (both of which can be moved, based on actual wind 

flow directions on any given day) across the working area, just the incremental dust from 

remediation activities can be measured, eliminating any other confounding factors.  Similarly, for 

a fixed monitor located along the haul road, any impact from fugitive dust from a passing haul 

truck can be detected as a “spike” in the time history from such a monitor, if it is properly placed.  

If a haul truck passes and no (or an insignificant) increase of PM10/PM2.5 is detected then it can 

be assumed that the passing truck did not contribute to increased dust at the time of passage across 

the monitor.  If, on the other hand, an increase or spike is observed at the time when a truck passes 
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the monitor, that is unambiguously attributable to the dust from the truck.  These are examples 

where proper placement of the monitors will isolate just the dust from the remediation and hauling 

activities, avoiding any confounding impacts and false-positives. 

5. Sampling Methods and Instruments.  The monitoring plan should include details of the actual 

sampling methods and the instruments that will be used. 

6. Sampling schedule.  The frequency of analysis of the metals (suggested as monthly above) 

should be addressed. 

7. Operational contingencies. The plan should address how weather conditions (i.e., wind speed) 

affects excavation, loading, hauling and disposal, and, in particular, when work must be 

temporarily halted due to weather conditions.  

8. Placarding. The plan should describe how the haul trucks will be labeled to ensure first 

responders are aware of the hazardous nature of the material in the event of an accident or spill.  

9. Worker training and protection. The plan should describe what training workers must receive 

prior to coal ash handling and transport and how workers will be protected from dust exposure.  

10. Action Levels.  The monitoring should discuss what constitutes an exceedance.  For example, 

it is common to define an exceedance for PM as any increase greater than 50 ug/m3 between the 

upwind and downwind monitors.  Similar levels should be defined for each of the pollutants, 

including metals. 

11. Transparency. The monitoring plan should address how data will be disseminated to the 

Indiana Department of Environmental Management and to the public. In addition, the plan should 

discuss how exceedances of action levels will be addressed, including notices to the state and 

public.  

12 . Finally, the monitoring should address quality assurance, notifications, and reporting 

obligations as well as defining the form of standard reports, etc. 

An example of an air monitoring plan for a different project involving remediation of non-

hazardous waste and transportation of the waste approximately three miles is provided in 

Attachment A.  While the details will undoubtedly differ, the example simply shows what an air 

monitoring plan should include and the level of detail. 
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Attachment A – An Example of a Air Monitoring Plan for a Remediation Project 
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1.0 INTRODUCTION 

Basic Remediation Company (BRC) retained Converse Consultants (Converse) and Tetra Tech EM Inc. 

(Tetra Tech) to complete a 5-month air sampling project to evaluate emissions resulting from the 

remediation (via excavation) of wastes from the dry ponds area (DPA) located in the Eastside area of the 

Basic Management Inc. (BMI) Common Areas located in Clark County, Nevada.1  These ponds were 

located generally east of the sewer line alignment.  This air sampling project is one phase of a 3-phased 

approach to evaluate air emissions from waste material hauling, dry/moisture-controlled pond 

excavations, and CAMU STA excavations.  Reports on the other two phases – namely dealing with waste 

hauling across the haul road (Phase IIIA) and remediation activities at the Corrective Area Management 

Unit (CAMU) Slit Trench Area (Phase IIIC) have been submitted by BRC and approved by the Nevada 

Division of Environmental Protection (NDEP) previously. 

 

Tetra Tech set up two temporary air-monitoring stations at the Eastside DPA and collected air samples 

over a 5-month period from January 6 through January 20 and again on July 3 through October 20, 2009.  

The 5-month period covered a substantial portion of the work associated with mass excavation and 

remediation of the Eastside DPA.  Ambient samples at the downwind site BMI06 were collected over the 

entire sample period from January 6 through January 20 and July 3 through October 20, 2009.  Ambient 

samples at the upwind site BMI11 were collected from January 6 through January 20, 2009.  During the 

second phase of the IIIB monitoring from July 3 through October 20, 2009 ambient samples at the 

upwind site were collected from BMI08, which is approximately 800 feet west of BMI11.  The upwind 

site location was changed due to safety and security reasons but still provided qualitative measurements 

for upwind samples, given that the bulk of the remediation activity moved from east to west during 

execution.  Equipment was set up at each of the two stations to collect ambient air samples over a twenty-

four hour (hr) period.  In addition, meteorological data was collected during each sample event. 

 

The sampling parameters were based on the BRC Perimeter Air Monitoring Plan (PAMP) (October 

2008) and Revised Draft BMI Complex Air Quality Monitoring Project –  Phase III – Summary of 

Sampling Approach and Chemicals of Concern at Eastside and CAMU Areas (Tetra Tech October 2008) 

                                                           
1 Although the waste materials in the ponds were initially dry, BRC conducted appropriate pre-wetting of these 
ponds and implemented water management activities during remediation in order to minimize dust emissions and 
thereby meet its dust-control permit obligations.  In a sense, the purpose of this air monitoring is to confirm that 
such dust-mitigation activities were effective. 
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reviewed and approved by the NDEP.  Two identical air-sampling stations were constructed and the 

sampling equipment at each site of the two sites consisted of the following:  

 

• Three identical polyurethane foam (PUF) hi-volume federal reference method (FRM) samplers 
designed to collect samples on three PUF cartridges for analysis of organic compounds contained 
in the U.S. Environmental Protection Agency (EPA) Compendium Methods TO-4, TO-9 and TO-
13. 

• One portable BGI PQ100 low-volume FRM (PQ100) sampler designed to collect samples on 
47mm Teflon filters for analysis of total suspended particulate (TSP) and total metals contained in 
the U.S. EPA compendium methods IO-3.3 X-Ray Florescence. 

• One SKC Model 224-PCXR8 (SKC) low-volume sample pump designed to collect samples on 
mixed cellulose ester (MCE) filters for analysis of asbestos using National Institute for 
Occupational Safety and Health (NIOSH) Method 7400 for phase contrast microscopy. 

• One Honda EB 6500 gasoline-powered generators (or equivalent). 

This report summarizes sample collection, analyses methodology, and analytical data collected between 

January 6 through January 20 and July 3 through October 20, 2009.  The sampling approach, 

methodology, and summary of activities are presented in Section 2.0.  The upwind/downwind analysis is 

presented in Section 3.0.  The analytical data results and statistical analysis are presented in Section 4.0.  

Nevada Division of Environmental Protection comments and BRC responses to comments are provided in 

Appendix A; Field documentation forms are provided in Appendix B; calibration and sample volume 

calculation worksheets are provided in Appendix C; a CD containing laboratory analytical and electronic 

comprehensive validation reports, an electronic copy of the report and Table 3 is provided in Appendix D. 
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2.0 SAMPLING APPROACH 

Based on the nature of the DPA excavations, one upwind and one downwind air monitoring station was 

identified in the Eastside DPA to collect air samples during the excavation of the dry, moisture-controlled 

management ponds.  Each sample event included a 24-hour sample at each monitoring station collected 

twice per week.  BMI06 downwind samples were collected from January 6 through January 20 and July 3 

through October 20, 2009; BMI11 upwind samples were collected from January 6 through January 20, 

2009; and BMI08 upwind samples were collected from July 3 through October 20, 2009.  

2.1 SITE SELECTION AND LOCATIONS 

Based on the prevailing wind direction, available ground space, and safe access at the Eastside DPA, 

BMI06 air monitoring station was placed to the north and BMI11 and BMI08 air monitoring stations were 

placed along the south side of the Eastside DPA.  Sample sites BMI11 and BMI08 were located to 

represent potential upwind conditions while BMI06 was located to represent potential downwind 

conditions.  The air monitoring station locations are provided in Figure 1.  

2.2 SAMPLING EQUIPMENT CALIBRATION AND OPERATION 

Tetra Tech assembled and calibrated the PUF, PQ100, and SKC air samplers prior to sample collection 

and after equipment had been serviced (battery changes).  All samplers were calibrated using National 

Institute of Standards and Testing (NIST) or other authoritative reference certified equipment.    

 

The initial calibrations on the PUF, BGI PQ100, and SKC samplers only required minor adjustments to 

set correct flow rates, but no major adjustments or equipment failures were observed.  All equipment was 

checked again before sample collection began to ensure the correct flow rate(s) and timer operation.  

 

Tetra Tech performed all calibrations according to EPA reference methods and all equipment was found 

to be within the calibration acceptance criteria prior to sample collection and equipment was operating 

within project goals.  Equipment calibration worksheets are provided in Appendix B. 

 

All PUF samplers were powered by portable gas-powered generators for each sample event.  Samplers 

were set up and programmed at each station prior to sampling.  Each station consisted of a sampling 
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platform and air samplers were secured to the platforms during the sample events.  The sampling 

approach proposed by BRC and Tetra Tech and approved by NDEP was to collect 24-hr samples twice 

per week over a four month period during site excavation operations.  It must be noted that a percentage 

of the PUF samplers ran for less than 24 hours.  

  

All Phase IIIB samples collected and analyzed at each Dry Pond air monitoring station using EPA 

Methods TO-4, TO-9, and TO-13 were achieved using a portable on-site generator which had intermittent 

shutdowns and required refueling at least twice per sample event.  The generator run-time varied for each 

sample event depending on ambient temperature and wind conditions.  The generators were difficult to 

keep running continuously and had intermittent shutdowns due to motor stalling and wind gusts.  In 

addition, each generator had to be refilled between 12-2 AM and again between 6-8AM.  Each refilling 

took approximately 10 minutes.   

 

The BMI Field team was instructed to collect samples for a 24-hour period based on the time run 

indicator on the battery-powered TSP/metals sampler.  Therefore the TO-4, TO-9, and TO-13 samples 

were in most cases collected for slightly less than an actual 24-hour period.    

 

Even though sample durations were less than 24-hours, the sample results were valid for the exposure 

period and represent an emission profile while work was being conducted.  If a generator lost power, the 

TO-4, TO-9, and TO-13 sample would temporarily lose power and start back up when the generator 

began running again.  Sample concentrations were not diluted or inherently decreased by a slightly 

shortened sample period.  Furthermore, if emissions from site activities were occurring, they would be 

captured by the air monitoring stations.  If PUF samplers lost power during a sample event, it was usually 

between 4 – 6 AM.  

 

The first sample event occurred on January 6, 2009 and sampling continued through January 20, 2009, 

after which the equipment was relocated to the CAMU Slit Trench Area.  The sampling resumed on July 

3, 2009 and continued through October 20, 2009.  All sample parameters were documented on BMI Site 

field documentation forms before and after each sample event.  In total, 35 sample events were completed 

on the following dates: 

• January 6, 9, 13, 16, 20, 2009  

• July 3, 7, 10, 14, 17, 21, 24, 28, 31, 2009  



B M I  CO MM O N A R EA S  
E A S T S I D E  D R Y  P O N D S  R E M E D I A T I O N  

P H A S E  I I I B  AI R  MO N I T O RIN G  S U M MA R Y  R E P O R T  ( R e v .  1 )   
 
 

TETRA TECH EM INC.  PAGE 5 
 

• August 4, 7, 11, 14, 18, 21, 25, 2009  

• September 2, 4, 11, 15, 18, 22, 25, 29, 2009  

• October 2, 6, 9, 13, 16, 20, 2009  

2.3 SAMPLE NOMENCLATURE 

All samples collected at the Eastside DPA were given a sample ID according to the sample location and 

sample date as follows: 

 
• BMI06-012009 (where BMI denotes site location, 06 denotes site #06 and 012009 denotes that 

sample was collected on January 20, 2009). 
 
This sample nomenclature was used for all samples collected at the Eastside DPA and allows the reader to 

easily identify the location and date of the sample collection parameters. 

2.4 SAMPLE PARAMETERS 

Air samples were collected at the established monitoring stations for the analysis of site related chemicals 

including organochlorine pesticides, Polychlorinated Dibenzo-p-dioxins (PCDDs), Polychlorinated 

Dibenzo-p-furans (PCDFs), Polychlorinated biphenyls (PCBs), VOCs/SVOCs, TSP, metals, and asbestos 

fibers.  Upon completion of each sample event, the samples and associated information was recorded on 

chain-of-custody (COC) sheets and submitted to the respective laboratories for analysis.  The COC 

included the sample identification number, sample location, sample time, beginning and ending flow rate 

(to calculate sample volume) and the required analysis.  For all samples collected at the Eastside DPA 

field blanks were collected on a frequency of 10 percent (one in 10 samples) for quality control purposes.  

The sampling and analysis procedures are summarized below.  In addition, a summary of sample 

collection, sample handling, and analysis specifications procedures is provided in Table 1. 

2.4.1 ORGANIC COMPOUNDS 

At each sampling location, three PUF samplers were used to collect PUF samples for the analysis of 

organochlorine pesticides, PCDDs, PCDFs, PCBs, and VOCs/SVOCs using EPA Compendium Methods 

TO-4, TO-9, and TO-13.  The PUF samplers draw approximately 0.2 standard cubic meters per minute of 

ambient air onto a 102 millimeter (mm) diameter quartz glass filter followed by a polyurethane foam plug 

and XAD resin contained in a glass cartridge.  The actual sample rate varied based on sampler calibration, 

ambient temperature and pressure, and filter loading during the sample event, but sample flow rates were 
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within manufacturer’s specifications.  The TO-9 and TO-13 samples were analyzed using gas 

chromatography and mass spectrometry (GC/MS) and the TO-4 samples were analyzed using GC/Multi-

Detector Detection (GC/MD).  All PUF (organic) samples were submitted with COC form(s) to Air 

Toxics Ltd. Laboratory and Frontier Ltd. Laboratory for analysis.  A summary of sample collection, 

sample handling, and analysis specifications procedures is provided in Table 1.  All PUF sampler 

calibration and sample volume calculation spreadsheets have been provided in Appendix B. 

2.4.2 TOTAL SUSPE NDED PARTICULATE MATTER AND METALS 

At each sampling location, one PQ100 sampler was used to collect samples for TSP and metals.  The 

PQ100 sampler draws approximately 0.0167 cubic meters per minute (approximately 24 total cubic 

meters) of ambient air onto the filter media.  The TSP and metals samples were collected using 47 mm 

Teflon filter media and analyzed using USEPA Compendium Method IO-2.1 (gravimetric analysis).  The 

TSP samples underwent additional analysis for metals using USEPA Compendium Method IO-3.3 X-Ray 

Fluorescence (Protocol number 6).  All TSP and metals samples were submitted with COC form(s) to 

Chester Labnet Laboratory for analysis.  A summary of sample collection, sample handling, and analysis 

specifications procedures is provided in Table 1. 

2.4.3 ASBESTOS 

At each sampling location, one SKC low volume sampler was used to collect samples for asbestos 

analysis using NIOSH Method 7400.  The sampling system consisted of a low-flow pump attached to a 

25-millimeter MCE filter.  The SKC samplers draw approximately 1 liter per minute (lpm) 

(approximately 720 total liters) of ambient air onto the MCE filter.  The samples were analyzed using 

NIOSH Method 7400 (Phase Contrast Light Microscopy).  All asbestos samples were submitted with 

COC form(s) to AESL Laboratory for analysis.  A summary of sample collection, sample handling, and 

analysis specifications procedures is provided in Table 1. 

2.5 SIGNIFICANT SITE-RELATED EVENTS AND SAMPLING ANOMALIES 

During the process of the Eastside DPA excavations, the following sampling anomalies were reported by 

Tetra Tech personnel and documented on field documentation sheets: 
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• The generator at BMI11 was stolen sometime during the weekend of January 10. An immediate 
replacement was unavailable from the rental company; therefore no sample was collected from 
BMI11 for the sample event on January 13, 2009. 

 

• The TO-4 sample for BMI08 was not collected on August 7, 2009 due to a sample cartridge 
malfunction.  The cartridge had slipped and became lodged in the unit.   

 
• During the August 14, 2009 sample event, Tetra Tech field personnel were unable to access 

BMI06 as someone had incorrectly locked the gate bypassing Tetra Tech’s padlock; Site 
personnel were unavailable to assist with unlocking the gate. 

 
• The TO-13 sample for BMI08 was not collected on September 18, 2009 due to another sample 

cartridge malfunction.  
 

• The generator at BMI08 was stolen sometime during the weekend of September 27. An 
immediate replacement was unavailable from the rental company; therefore no sample was 
collected from BMI08 for the sample event on September 29, 2009. 

 
• The TO-9 sample for BMI06 was not collected on October 13, 2009 due to a sample shipment 

error from the laboratory. 
 

• During the last sample event on October 20, 2009 the entire BMI remediation operation was shut 
down due to hazardous high wind conditions with winds gusting to over 30 mph. 
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3.0 UPWIND AND DOWN WIND ANALYSIS 

Based on discussions with the NDEP and its consultants, Tetra Tech developed an approach for the 

assessment of upwind versus downwind air quality monitoring data collected during this air sampling 

project at the Eastside Site.  The objective of the upwind/downwind evaluation was to evaluate if the DPA 

excavation operations contributed to the degradation of the existing air quality in the vicinity of the work 

area.  This analysis was performed with a meteorological dataset of thirty-five sample events. Table 2 

represents meteorological conditions measured during Eastside DPA sampling from January 6 through 

January 20, 2009 and July 3 through October 20, 2009.   

3.1 METEOROLOGICAL DATA SUMMARY 

The upwind/downwind evaluation was conducted using meteorological data and on-site data collected at 

sites BMI06, BMI08 and BMI11.  Meteorological data including wind speed and direction were measured 

continuously at the on-site meteorological monitoring station operated by Tetra Tech near the Eastside 

entrance gate.   

3.2 APPROACH  

The general approach for conducting the upwind/downwind evaluation consists of the following steps: 
 

• Determine predominant wind directions 
• Assign upwind/downwind stations 
• Compare upwind/downwind results 
• Determine those air sample results that exceeded either the RBC or PRG screening criteria 
• Conduct a statistical analysis 

3.3 DETERMINE PREDOMINANT WIND DIRECTION 

If the wind is variable, assigning a predominant wind direction may be subject to qualitative 

interpretations.  Tetra Tech defined predominant wind direction based on the average wind direction as 

follows: 

 
• The average wind direction occurred in the following five quadrants:  South, southeast, 

southwest, west, and northeast 
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3.4 ASSIGN UPWIND/DOWNWIND STATIONS 

Meteorological data was recorded for the duration of the 5-month sample event and the prevailing wind 

direction was generally from the southwest or the southeast.  Two events were inconclusive with respect 

to upwind/downwind determination as average wind directions were out of the west and northeast.  A 

summary of meteorological data during the sample events is presented in Table 2. 

3.5 COMPARE UPWIND/DOWNWIND RESULTS 

To meet project objectives the upwind concentrations of chemical constituents were compared to their 

corresponding downwind concentrations using two methods: 1) difference in concentration (in µg/m3), 

and 2) a matched-pairs design and resulting difference in concentration.   
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4.0 ANALYTICAL RESULTS 

The air quality sample data collected at the Eastside DPA locations contains a wide range of chemical 

compounds as discussed earlier.  All sample data was compared to EPA Region 3 risk-based 

concentrations (RBC) table (April 2006), EPA Region 9 preliminary remediation goals (PRG) table 

(October 2004), and EPA Region 6 human health medium-specific screening levels (MSSL) table (March 

2008) to determine if ambient concentrations exceeded criteria.  In most cases the RBC, PRG, and MSSL 

concentration values were either identical or very close.  

 

The sample results demonstrate that a majority of organic (PUF) compounds were detected in measurable 

concentrations in ambient air at the Eastside locations.  However, the majority of organic compounds did 

not exceed the RBC, PRG, or MSSL screening criteria.  The compounds detected have been further 

evaluated.  In addition, TSP, metals, and airborne fibers were detected.   

 
A statistical analysis was completed for selected chemicals found in upwind and down samples using a 

matched-pairs design.  Differences in chemical concentration (upwind-downwind) were evaluated for 

samples that had a valid ambient concentration for both the upwind and downwind sample. 

 

A summary of laboratory and statistical analytical results for each subset of chemical compounds is 

provided below. 

4.1 TSP AND METALS RESULTS 

TSP was detected in all samples and concentrations ranged from 3.5 µg/m3 to 117.4 µg/m3.  The average 

concentration was 19.8µg/m3.  No screening criteria or federal standards currently exist for TSP.  A 

statistical analysis of the difference between 33 upwind BMI11 and BMI08 samples and 33 downwind 

BMI06samples demonstrated that there was no statistical increase at the downwind locations.  A complete 

summary and statistical analysis of all TSP results are presented in Table 3 (Excel file on CD) Table 4, 

Figure 2, and Section 4.4. 

 

Metals were detected in a majority of the TSP samples and concentrations were reported with an 

uncertainty of plus/minus 3 standard deviations.  The XRF detection method identifies concentrations in 

extremely low concentration ranges (of less than 0.001 µg/m3).  The results were compared to the RBC, 
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PRG, and MSSL screening criterion (of those available) and four metals exceeded these criteria:  

Manganese, Cobalt, Arsenic, and Cadmium.  It should be noted that these are the same metals detected 

during initial background (Phase I) air sampling.   

 

Manganese concentrations ranged from 0.0018 µg/m3 to 0.1611 µg/m3 and the average concentration was 

0.0448 µg/m3.  The Manganese PRG and MMSL of 0.051 µg/m3 (RBC of 0.052 µg/m3) was exceeded by 

30 samples.  15 of these samples were collected at the upwind sites BMI11 and BMI08 and 15 samples 

were collected the downwind site BMI06. A statistical analysis of the difference between 33 upwind 

samples and 33 downwind samples demonstrated that there was no statistical increase in Manganese from 

upwind to downwind. 

 

Cobalt concentrations ranged from 0.0003 µg/m3 to 0.0043 µg/m3 and the average concentration was 

0.0014µg/m3.  The Cobalt PRG and MSSL of 0.001 µg/m3 was exceeded by seven samples.  Three of 

these samples were collected at upwind site BMI11 and BMI08 and four of these samples were collected 

at downwind site BMI06.  A statistical analysis of Cobalt concentrations was not feasible due to the 

limited number of matched pairs between the upwind samples and downwind samples.  However, the 

average Cobalt concentration increase (in µg/m3) from upwind to downwind was actually a decrease of -

0.00036 µg/m3.  It must be noted that this data set represents a significant decrease in Cobalt detections 

from the earlier Phase I sampling. 

 

Arsenic concentrations ranged from 0.0001 µg/m3 to 0.058 µg/m3 and the average concentration was 

0.0012 µg/m3.  The Arsenic PRG of 0.0004 µg/m3, RBC of 0.00041 µg/m3, and MSSL of 0.00045 µg/m3 

was exceeded by 33 samples.  16 of these samples were collected at the upwind sites BMI11 and BMI08 

and 17 samples were collected the downwind site BMI06.  A statistical analysis of the difference between 

33 upwind samples and 33 downwind samples demonstrated that there was no statistical increase in 

Arsenic from upwind to downwind. 

 

Cadmium concentrations ranged from 0.0005 µg/m3 to 0.0066 µg/m3 and the average concentration was 

0.0031 µg/m3.  The Cadmium RBC of 0.001 µg/m3 and PRG/MSSL of 0.001 µg/m3 were exceeded by 53 

samples.  27 of these samples were collected at the upwind sites BMI11 and BMI08 and 26 samples were 

collected the downwind site BMI06.  A statistical analysis of the difference between 30 upwind samples 

and 30 downwind samples demonstrated that there was no statistical increase in Cadmium from upwind 

to downwind. 
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It must be noted that a majority of the Manganese, Cobalt, Arsenic, and Cadmium concentrations were 

reported at less than three times the XRF analytical uncertainty and have been so flagged.  Given the lack 

of a distinct pattern or difference in upwind versus downwind concentrations it does not appear that 

remediation activities at the Eastside DPA negatively impacted air quality with respect to these and other 

metals concentrations.   

 

While it can be argued that the upwind monitors are not entirely upwind all of the time and the downwind 

monitors are not downwind all of the time, the distinct lack of overall (average) differences between these 

two sets of ambient concentrations across multiple chemicals demonstrates a high level of consistency.  If 

in fact, the excavation work had been the source of air emissions, a distinct pattern of higher downwind 

(or upwind) concentrations would have been observed, for many chemicals.  Furthermore, Manganese, 

Cobalt, Arsenic, and Cadmium were present in the initial upwind Phase I samples and have been 

consistently detected in upwind samples throughout the entirety of this air monitoring project.  In 

addition, Manganese, Cobalt, Arsenic, and Cadmium concentrations were detected at the BMI Plant Site 

upwind air monitoring station at Basic Water Company reservoirs, approximately 1 mile southeast of the 

BMI industrial complex.  This presents an argument that these metals are present throughout the 

Henderson area and are part of the area-wide background pollutants.   A complete summary and statistical 

analysis of metals results are presented in Table 3 (Excel file on CD), Table 4, Figure 2, and Section 4.4. 

 4.2 ORGANIC COMPOUND RESULTS 

Six out of 27 Organochlorine pesticides (TO-4) chemical compounds were detected above laboratory 

detection limits and included alpha-BHC, beta-BHC, gamma-BHC (Lindane), 4,4'-DDE, 4,4'-DDT, and 

Endosulfan I.   

 

Alpha-BHC concentrations ranged from 0.0005 µg/m3 to 0.0042 µg/m3 and the average concentration was 

0.0011 µg/m3.  The alpha-BHC RBC and PRG/MSSL of 0.001 µg/m3 was exceeded by five samples.  

One of these samples were collected at the upwind site BMI08 and BMI11 and 4 samples were collected 

the downwind site BMI06.  A statistical analysis of the difference between five upwind samples and five 

downwind samples demonstrated that there was no statistical increase in alpha-BHC from upwind to 

downwind. 
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Beta-BHC concentrations ranged from 0.00096 µg/m3 to 0.0015 µg/m3 and the average concentration was 

0.0012 µg/m3.  The beta-BHC RBC of 0.0035 µg/m3 was not exceeded by any sample.  Over the course 

of the 5-month monitoring beta-BHC was only detected on ten samples.  Eight of those detection 

occurred during July, one in September, and one in October.  Of the eight detections in July, four 

occurred at the upwind BMI08 site and four occurred at the downwind BMI06 site.  Based on this limited 

data set no conclusive determinations can be made. However, the average beta-BHC concentration 

increase (in µg/m3) from upwind to downwind was 0.00005 µg/m3.   

 

Gamma-BHC was only detected during one sample event on July 24, 2009 at both the upwind BMI08 and 

downwind BMI06 locations.  Both samples had a concentration of 0.00096 µg/m3.  The gamma-BHC 

RBC of 0.0048 µg/m3 was not exceeded by either sample.   

 

4-4’-DDE concentrations ranged from 0.00032 µg/m3 to 0.0034 µg/m3 and the average concentration was 

0.0011 µg/m3.  The 4-4’-DDE PRG/MSSL of 0.02 µg/m3 was not exceeded by any samples. A total of 

eighteen detections occurred at the upwind sites BMI11 and BMI08 and 25 detections occurred at the 

downwind site BMI06.  A statistical analysis of the difference between 13 upwind samples and 13 

downwind samples demonstrated that there was a statistical increase in 4,4'-DDE from upwind to 

downwind.  This is further discussed in the Section 4.4.  However, no health-based screening criteria were 

exceeded by the 4-4’-DDE concentrations. 

 

4,4'-DDT was only detected during one sample event on September 2, 2009 at the downwind site BMI06 

with a concentration of 0.00057 µg/m3.  The 4,4'-DDT PRG/MSSL of 0.02 µg/m3 was not exceeded by 

the sample.   

 

Endosulfan I was only detected during two sample events during July 2009.  The first event occurred on 

July 3, 2009 at upwind site BMI-08 with a concentration of 0.00044 µg/m3.  The second event occurred 

on July 31, 2009 at the upwind site BMI-08 and downwind site BMI06 with concentrations of 0.001 

µg/m3 and 0.00098 µg/m3, respectively.  The Endosulfan I PRG/MSSL is 22.0 µg/m3 was not exceeded 

by any of the three samples.  In fact, results were far smaller than the PRG/MSSL. 

 

25 PCDDs/PCDFS (TO-9) chemical compounds were detected above laboratory detection limits, ranging 

from 0.005 picograms (pg)/m3 (0.000000005 µg/m3) to 43.7 pg/m3 (0.0000437µg/m3).  The total toxic 

equivalent value (TEQ) was calculated from toxicity equivalence factors (World Health Organization 
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2005) for each of the upwind and downwind samples and compared to the 2,3,7,8-TCDD screening value 

of 0.045 pg/m3. Consistent with previous sampling results at the Eastside Area, All 68 TO-9 samples with 

a calculated TEQ were above this screening value.  In addition, one PCDD/PCDF exceeded the MSSL 

screening criteria and included 2,3,7,8-TCDD.   

 

The upwind versus downwind statistical analysis completed for the PCDDs/PCDFS data does not appears 

to show any upwind/downwind trends with the exception of the sample events on September 25 and 29, 

2009.  Elevated PCDDs/PCDFS concentrations were detected during these sample events.  The upwind 

and downwind TEQ concentrations on September 25 were 0.299 and 1.542 pg/m3, respectively.  This 

represents a TEQ increase of 1.243 pg/m3.  The exact cause of the September 25 increase could not be 

identified.  The downwind concentration on September 29 was 0.598.  Unfortunately, no upwind sample 

was collected on this date due to a stolen generator (as described in Section 2.5) so a comparison to an 

upwind concentration cannot be completed for the September 29 sample event.  

 

2,3,7,8-TCDD concentrations ranged from 0.0043 pg/m3 to 0.135 pg/m3 and the average concentration 

was 0.020 pg/m3.  The 2,3,7,8-TCDD PRG and MSSL of 0.045 pg/m3  was exceeded by 4 samples.  Two 

of these samples were collected at the upwind site BMI08 and two samples were collected at the 

downwind site BMI06.  It should be noted that all 4 exceedances occurred between September 25 and 

October 20, 2009.  A statistical analysis of the difference between 28 upwind samples and 28 downwind 

samples demonstrated that there was no statistical increase in 2,3,7,8-TCDD from upwind to downwind. 

 

Tetra Tech inquired into site activities on September 25 and 29, 2009 but there were no unusual events 

that occurred that could explain the elevated dioxin concentrations on these days. A complete summary 

and statistical analysis of PCDDs/PCDFS (TO-9) chemical compounds results are presented in Table 3 

(Excel file on CD), Table 4, Figure 2, and Section 4.4.  

 

Twenty-six VOCs/SVOCs (TO-13) chemical compounds were detected above laboratory detection limits.  

Of the twenty-six detected compounds, only three exceeded RBC, PRG, or MSSL screening criteria.  

These are Hexachlorobenzene, N-Nitroso-di-n-propylamine, Benzo(a)anthracene.  

 

Hexachlorobenzene concentrations ranged from 0.0045 µg/m3 to 0.100 µg/m3 and the average 

concentration was 0.0208 µg/m3.  The Hexachlorobenzene RBC and PRG/MSSL of 0.004 µg/m3 was 

exceeded by 47 samples. 15 of these samples were collected at the upwind sites BMI11 and BMI08 and 
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32 samples were collected the downwind site BMI06. A statistical analysis of the difference between 14 

upwind samples and 14 downwind samples demonstrated that there was no statistical increase in 

Hexachlorobenzene from upwind to downwind.   

 

N-Nitroso-di-n-propylamine was only detected during one sample event on July 17, 2009 at the upwind 

site BMI-08 with a concentration of 0.054 µg/m3.  The N-Nitroso-di-n-propylamine RBC of 0.0009 µg/m3 

was exceeded by this single sample.   

 

Benzo(a)anthracene was also only detected during one sample event on July 17, 2009 at the upwind site  

BMI-08 with a concentration of 0.12 µg/m3.  The Benzo(a)anthracene  MSSL of 0.007 µg/m3 was 

exceeded by this one sample.   

 

As such, given the lack of detection of the majority of VOC/SVOC compounds above their respective 

RBC, PRG or MSSL values and the lack of a distinct upwind/downwind relationship for the 

hexachlorobenzene detections and the sporadic (single sample) detections of only two other compounds 

discussed above, there does not appear to be an issue with VOC/SVOC compounds at the site. 

 

A complete summary and statistical analysis of all VOCs/SVOCs (TO-13) chemical compounds results 

are presented in Table 3 (Excel file on CD), Table 4, Figure 2, and Section 4.4.    

4.3 ASBESTOS RESULTS 

The asbestos samples were analyzed using NIOSH Method 7400 PCM.  The PCM method gives a 

number index of airborne fibers.  It is primarily used for estimating asbestos concentrations, though PCM 

does not differentiate between asbestos and other fibers.  Asbestos fibers include chrysotile, 

cummingtonite-grunerite asbestos (amosite), anthophyllite asbestos, tremolite asbestos, crocidolite, and 

actinolite asbestos and any of these minerals which have been chemically treated or altered.  The precise 

chemical formulation of each species varies with the location from which it was mined.  Therefore, the 

use of PCM is a generally accepted method for screening airborne fibers.  The Occupational Safety and 

Health Administration (OSHA) has set an exposure limit of 0.1 fiber per cubic centimeter (cc) of air as an  

8-hour time-weighted average (TWA) and a limit of 1.0 fiber per cc averaged over a sampling period of 

thirty (30) minutes.   
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The asbestos samples ranged in concentration from 0.0006 fibers per cc to 0.0055 fibers per cc and the 

average concentration was 0.0014 fibers per cc.  The OSHA TWA limit of 0.1 fibers per cc was not 

exceeded in any samples and asbestos concentrations at the off site locations were consistent with 

asbestos concentrations during the  background Phase I sampling.  A complete summary of all asbestos 

results are presented in Table 3 (Excel file on CD). 

4.4 STATISTICAL COMPARISON OF UPWIND AND DOWNWIND CONCENTRATIONS 

Concentrations of selected chemicals in upwind and downwind samples were compared using a matched-

pairs design.  Differences in chemical concentration (upwind-downwind) were evaluated for samples 

collected during 33 sample events between January 6, 2009 and October 20, 2009.   

 

Both parametric (t-test) and nonparametric (Wilcoxon signed-rank test or Fong’s modified sign test) 

paired difference tests were used to determine whether concentrations were statistically significantly 

higher in the downwind group of samples.  All tests were conducted using the JMP 7 (version 7.0.2) 

statistical software package (SAS Institute) and followed methods described in Helsel (2005), Zar (1996), 

and Fong et al. (2003).  All tests evaluated the following one-sided null (H0) and alternative (HA) 

hypotheses: 

 

H0: downwind concentrations < upwind concentrations  

HA:  downwind concentrations > upwind concentrations 

 

A 5 percent (p < 0.05) level of significance (i.e., equivalent to a 95 percent confidence level) was used to 

interpret the test results.  Test selection depended on the detection status of the paired results for each 

sampling event.  Testing was only conducted for chemicals with results for at least five sampling events. 

 

For chemicals where all pairs of results were detected, both the paired-difference t-test and Wilcoxon 

signed-rank test were conducted.  These paired-difference tests test whether the overall mean (or median 

in the case of the nonparametric test) difference for all matched pairs of samples is zero.  That is, some 

differences (upwind-downwind) may be positive (indicating the higher result is from the upwind sample) 

and some may be negative (indicating the higher result is from the downwind sample), but if there is no 

net difference between pairs the mean difference will be zero (or not distinguishable from zero within the 

context of the statistical tests).   
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The paired-difference t-test and Wilcoxon signed-rank tests are only strictly appropriate when all of the 

analytical results are detected (Helsel 2005).  When censored (i.e., results below the detection limit [BDL] 

or results set to a fixed reporting limit) results are present, specialized versions of both the parametric 

(e.g., maximum likelihood estimation) and nonparametric (e.g., paired Prentice-Wilcoxon test, modified 

sign test) tests that explicitly account for varying frequencies of censored data are recommended.    

 

Fong’s modified sign test (Helsel 2005, Fong et al. 2003) was used in the present analysis for all 

chemicals with one or more censored results in the data for at least one sampling event.   The sign test 

calculates the number of differences (upwind-downwind) that are greater than and lesser than zero, and 

determines whether the departure from zero is statistically significant.  Fong’s version of the sign test 

includes a modification to account for ties (i.e., the upwind and downwind results are equal), which are 

ignored in the standard version of the test.  Fong’s sign test was implemented using the R-language 

algorithm (translated to a script for use in JMP) presented in Huston and Juarez-Colunga (2009).  Huston 

and Juarez-Colunga (2009) discuss the technique for coding paired differences for censored data as 

interval estimates, as well as the approach in Fong et al. (2003) for treating ties. 

 

Metals results reported by the analytical laboratory as zero were set to a concentration equal to one 

standard deviation, as established by the laboratory.  Because the treatment of results reported as zero 

constitutes another form of censorship, these results were treated as censored in the statistical analysis. 

Otherwise this assumption would automatically create an unnecessary bias that will skew the data.     

 

Results below the detection limit were reported as BDL, rather than at a fixed, numeric detection limit 

due to the variability in air sampling equipment volumetric flow rates.  This slight variability could 

unnecessarily skew the statistical analysis for matched pair samples reported as below detection limit 

(BDL).  All events where BDL was reported for at least one result were also excluded from analysis.  It 

should be noted that exclusion of this data represents a loss of information; therefore, the results for 

chemicals with a high proportion of excluded events may be less reliable and should be interpreted with 

caution.   

 

Results of the statistical comparisons for 65 chemicals are summarized in Table 4.  The raw output from 

the JMP software is provided in Figure 2.  The conclusions presented in Table 4 are based on the most 

sensitive of the t-test and signed-rank test results (i.e., lowest p value) for chemicals with all detected 
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results, and on Fong’s modified sign test for chemicals with one or more censored results.  As noted 

earlier, only 4,4’-DDE had results that indicated a statistically significantly higher concentrations in the 

downwind samples -  although it should be noted that data for 20 sampling events were excluded because 

results were reported as BDL.  A series of graphics are included in the panels for each chemical in Figure 

2 that show the relative distribution of the observed differences for all matched pairs of samples.  Figure 2 

also provides the time series plots (plots of observed result versus sequential sampling event) for the 

upwind and downwind results.  A key is provided at the end of Figure 2 to aid in the interpretation of the 

raw statistical output.  Chemicals with the highest proportion of excluded data (15 to 27 events) are 

presented at the end of Figure 2.   
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APPENDIX A 

NEVADA DIVISION OF ENVIRONMENTAL PROTECTION COMMENTS 
AND BRC RESPONSES TO COMMENTS  
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APPENDIX B 

FIELD DOCUMENTATION FORMS 
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APPENDIX C 

CALIBRATION AND SAMPLE VOLUME CALCULATION 
WORKSHEETS 
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APPENDIX D 

CD CONTAINING LABORATORY ANALYTICAL RESULTS AND ECVP 
REPORTS, TABLE 3, AND COMPLETE REPORT 

 



B M I  CO MM O N A R EA S  
E A S T S I D E  D R Y  P O N D S  R E M E D I A T I O N  

P H A S E  I I I B  AI R  MO N I T O RIN G  S U M MA R Y  R E P O R T  ( R e v .  1 )    
 

 

TETRA TECH EM INC.  
 

FIGURES 
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FIGURE 1 INSERTED HERE 

 



B M I  CO MM O N A R EA S  
E A S T S I D E  D R Y  P O N D S  R E M E D I A T I O N  

P H A S E  I I I B  AI R  MO N I T O RIN G  S U M MA R Y  R E P O R T  ( R e v .  1 )    
 

 

TETRA TECH EM INC.  
 

FIGURE 2 INSERTED HERE 
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TABLES 
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TABLE 1 
SAMPLE COLLECTION SAMPLE HANDLING AND ANALYSIS SPECIFICATIONS FOR EASTSIDE DRY PONDS 

AREA AIR SAMPLING STATIONS 
HENDERSON, NEVADA 

Analytical 
Parameter 

Equipment 
Manufacturer/ 

Model Sample Media 
Sample Frequency/ 

Sample Events 

Sample 
Handling 

Temperature/ 
hold time 

Laboratory/ Analytical 
Method 

Organochlorine 
Pesticides  
(TO-4A) 

Tisch 
Environmental/
TE-1000 

Polyurethane foam 
cartridge/102 mm quartz fiber 
filter 

24hr. (or less) cont. 
sample/every 3 days/10 
events <4oC/7 days 

Air Toxics Ltd./Method 
TO-4A 

PCDDs/PCDFs 
(TO-9A) 

Tisch 
Environmental/
TE-1000 

Polyurethane foam 
cartridge/102 mm quartz fiber 
filter 

24hr. (or less) cont. 
sample/every 3 days/10 
events <4oC/7 days 

Frontier Ltd./Method TO-
9A 

VOCs/SVOCs 
(TO-13A) 

Tisch 
Environmental/
TE-1000 

Polyurethane foam 
cartridge/102 mm quartz fiber 
filter 

24hr. (or less) cont. 
sample/every 3 days/10 
events <4oC/7 days 

Air Toxics Ltd./Method 
TO-13A 

TSP/Metals 
BGI, 
Inc./PQ100 47mm Teflon fiber filter 

24hr. (or less) cont. 
sample/every 3 days/10 
events None/30 days 

Chester Labnet/ Method 
IO-2.1; Method IO-3.3 

Asbestos 
SKC, Inc.  
224-PCXR8 

25mm mixed cellulose ester 
filter 

24hr. (or less) cont. 
sample/every 3 days/10 None/N/A 

AES Laboratory/ NIOSH 
7400 

Notes: 
<  = less than 
°C  = degree Celsius  
cont.  = continuous 
hr  = hour 
PM10 = particulate matter less than 10-microns 
N/A  = not applicable 
μg/m3 = microgram per cubic meter
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TABLE 2 
METEOROLGICAL DATA RECORD DURING EASTSIDE DRY PONDS SAMPLING  

JANUARY 06 –JANURY 20, 2009 AND JULY 03 –OCTOBER 20, 2009  
 

HENDERSON, NEVADA 

Sample Date 

Average 
Wind 

Degrees 

Average 
Wind 
Speed 
(m/s) 

Quadrant 
Wind 

Blowing 
From 

Respective 
Upwind Site  

Respective 
Downwind 

Site  
January 6, 2009 110.19 0.99 Southeast BMI11 BMI06 
January 9, 2009 154.62 1.61 Southeast BMI11 BMI06 
January 13, 2009 145.83 2.16 Southeast BMI11 BMI06 
January 16, 2009 179.32 1.67 South BMI11 BMI06 
January 20, 2009 205.72 0.96 Southwest BMI11 BMI06 
July 3, 2009 120.61 2.03 Northeast BMI08 BMI06 
July 7, 2009 204.64 5.08 Southwest BMI08 BMI06 
July 10, 2009 181.57 3.47 South BMI08 BMI06 
July 14, 2009 194.37 3.58 South BMI08 BMI06 
July 17, 2009 170.36 2.05 South BMI08 BMI06 
July 21, 2009 149.71 3.32 Southeast BMI08 BMI06 
July 24, 2009 148.42 2.01 Southeast BMI08 BMI06 
July 28, 2009 120.97 2.01 Southeast BMI08 BMI06 
July 31, 2009 136.54 2.71 Southeast BMI08 BMI06 
August 4, 2009 197.15 2.85 Southwest BMI08 BMI06 
August 7, 2009 225.43 6.61 Southwest BMI08 BMI06 
August 11, 2009 149.25 1.57 Southeast BMI08 BMI06 
August 14, 2009 186.09 3.62 South BMI08 BMI06 
August 18, 2009 152.29 2.03 Southeast BMI08 BMI06 
August 21, 2009 177.95 1.40 South BMI08 BMI06 
August 25, 2009 155.17 1.90 Southeast BMI08 BMI06 
September 2, 2009 139.78 2.30 Southeast BMI08 BMI06 
September 4, 2009 185.43 1.81 South BMI08 BMI06 
September 11, 2009 165.91 1.38 Southeast BMI08 BMI06 
September 15, 2009 211.98 3.56 Southwest BMI08 BMI06 
September 18, 2009 138.85 1.17 Southeast BMI08 BMI06 
September 22, 2009 39.05 4.89 Northeast Indeterminate Indeterminate 
September 25, 2009 162.78 1.10 Southeast BMI08 BMI06 
September 29, 2009 155.58 3.09 Southeast BMI08 BMI06 
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TABLE 2 (cont.) 

 

Sample Date 

Average 
Wind 

Degrees 

Average 
Wind 
Speed 
(m/s) 

Quadrant 
Wind 

Blowing 
From 

Respective 
Upwind Site  

Respective 
Downwind 

Site  
October 2, 2009 136.80 1.74 Southeast BMI08 BMI06 
October 6, 2009 202.26 1.54 Southwest BMI08 BMI06 
October 9, 2009 181.22 1.43 South BMI08 BMI06 
October 13, 2009 185.05 3.97 South BMI08 BMI06 
October 16, 2009 226.57 1.16 Southwest BMI08 BMI06 
October 20, 2009 263.68 5.72 West Indeterminate Indeterminate 

 
Notes: 

m/s meters per second 
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TABLE 3 

EASTSIDE DRY PONDS AREA AIR QUALITY MONITORING SUMMARY  

JANUARY 6 – 20, 2009 AND JULY 3 THROUGH OCTOBER 20, 2009 

(EXCEL FILE ON ATTACHED CD) 
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TABLE 4 
 

SUMMARY STATISTICS AND RESULTS FOR PAIRED-DIFFERENCE TESTS COMPARING CHEMICAL CONCENTRATIONS 
IN UPWIND AND DOWNWIND SAMPLES EASTSIDE DRY PONDS AREA  

Upwind Downwind Paired Difference Testc Downwind 

Detection Maximum Detection Maximum 

Mean 
Differenceb 

t-Test 

Signed-
Rank 
Test 

Modified Sign 
Test 

Significantly 
Greater Chemical Units 

Number of 
Excluded 
Eventsa 

Frequency Detected Frequency Detected 
(Upwind-

Downwind) p p p 

Than 
Upwind?c 

1,2,3,4,6,7,8-HpCDD pg/m3 1 32 / 32 2.3 32 / 32 1.0 -5.70 0.17 0.78 -- No 
1,2,3,4,6,7,8-HpCDF pg/m3 1 32 / 32 24.78 32 / 32 9.84 -54.7 0.17 0.93 -- No 
1,2,3,4,7,8-HxCDD pg/m3 3 30 / 30 0.35 30 / 30 0.15 -0.907 0.17 0.88 -- No 
1,2,3,4,7,8-HxCDF pg/m3 1 32 / 32 2.61 32 / 32 4.06 -24.0 0.17 0.95 -- No 
1,2,3,4,7,8,9-HpCFD pg/m3 1 32 / 32 8.39 32 / 32 3.31 -22.1 0.17 0.92 -- No 
1,2,3,6,7,8-HxCDD pg/m3 3 30 / 30 0.66 30 / 30 0.29 -1.71 0.17 0.89 -- No 
1,2,3,6,7,8-HxCDF pg/m3 1 32 / 32 6.81 32 / 32 2.89 -17.4 0.17 0.94 -- No 
1,2,3,7,8-PeCDD pg/m3 4 29 / 29 0.45 29 / 29 0.19 -1.44 0.17 0.89 -- No 
1,2,3,7,8-PeCDF pg/m3 1 32 / 32 4.97 32 / 32 2.13 -12.3 0.17 0.97 -- No 
1,2,3,7,8,9-HxCDD pg/m3 3 30 / 30 0.52 30 / 30 0.23 -1.27 0.17 0.83 -- No 
1,2,3,7,8,9-HxCDF pg/m3 2 31 / 31 2.62 31 / 31 1.06 -6.82 0.17 0.94 -- No 
1,4-Dichlorobenzene µg/m3 16 17 / 17 0.094 17 / 17 0.041 0.013 1.00 1.00 -- No 
2-Methyl-naphthalene µg/m3 3 30 / 30 0.520 30 / 30 0.580 0.039 0.93 1.00 -- No 
2,3,4,6,7,8-HxCDF pg/m3 1 32 / 32 3.50 32 / 32 1.51 -9.40 0.17 0.96 -- No 
2,3,4,7,8-PeCDF pg/m3 2 31 / 31 2.44 31 / 31 0.94 -6.34 0.17 0.92 -- No 
2,3,7,8-TCDD pg/m3 5 28 / 28 0.20 28 / 28 0.09 -0.69 0.17 0.98 -- No 
2,3,7,8-TCDF pg/m3 1 32 / 32 2.56 32 / 32 1.05 -6.87 0.17 0.95 -- No 
4,4'-DDE µg/m3 20 13 / 13 0.003 13 / 13 0.003 -0.0004 0.02 0.03 -- Yes 
alpha-BHC µg/m3 28 5 / 5 0.002 5 / 5 0.002 -0.001 0.15 0.22 -- No 
Aluminum µg/m3 0 33 / 33 1.34 33 / 33 1.040 0.075 0.94 0.92 -- No 
Barium µg/m3 0 32 / 33 0.124 32 / 33 0.213 15 / 18 / 0 -- -- 0.36 No 
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Upwind Downwind Paired Difference Testc Downwind 

Detection Maximum Detection Maximum 

Mean 
Differenceb t-

Test 

Signed-
Rank 
Test 

Modified Sign 
Test 

Significantly 
Greater Chemical Units 

Number of 
Excluded 
Eventsa 

Frequency Detected Frequency Detected 
(Upwind-

Downwind) p p p 

Than 
Upwind?c 

            
Benzoic Acid µg/m3 18 15 / 15 0.680 15 / 15 0.390 0.151 0.33 0.50 -- No 
beta-BHC µg/m3 30 3 / 3 0.001 3 / 3 0.001 N/A N/A N/A N/A N/A 
Bromine µg/m3 0 32 / 33 0.006 33 / 33 0.006 14 / 18 / 1 -- -- 0.29 No 
Cadmium µg/m3 0 30 / 33 0.006 27 / 33 0.007 14 / 15 / 4 -- -- 0.50 No 
Calcium µg/m3 0 33 / 33 3.12 33 / 33 2.42 0.092 0.86 0.72 -- No 
Chlorine µg/m3 0 33 / 33 0.436 33 / 33 0.471 -0.024 0.82 0.77 -- No 
Chromium µg/m3 0 33 / 33 0.009 32 / 33 0.023 15 / 16 / 2 -- -- 0.50 No 
Copper µg/m3 0 32 / 33 0.023 33 / 33 0.046 21 / 12 / 0 -- -- 0.92 No 
Dimethyl phthalate µg/m3 32 1 / 1 0.020 1 / 1 0.032 N/A N/A N/A N/A N/A 
Gallium µg/m3 0 24 / 33 0.001 21 / 33 0.001 12 / 8 / 11 -- -- 0.53 No 
Hexachlorobenzene µg/m3 19 14 / 14 0.100 14 / 14 0.071 0.007 0.17 0.86 -- No 
Indium µg/m3 0 28 / 33 0.009 28 / 33 0.010 14 / 15 / 4 -- -- 0.50 No 
Iron µg/m3 0 33 / 33 1.19 33 / 33 0.986 0.037 0.97 0.92 -- No 
Lead µg/m3 0 30 / 33 0.026 30 / 33 0.030 15 / 17 / 1 -- -- 0.39 No 
Magnesium µg/m3 0 33 / 33 0.586 33 / 33 0.413 0.042 0.92 0.88 -- No 
Manganese µg/m3 0 33 / 33 0.158 33 / 33 0.161 0.005 0.64 0.70 -- No 
Naphthalene µg/m3 3 30 / 30 0.700 30 / 30 0.690 0.068 0.63 0.69 -- No 
OCDD pg/m3 1 32 / 32 39.6 32 / 32 265 -7.09 0.18 0.44 -- No 
OCDF pg/m3 1 32 / 32 927 32 / 32 7,410 -200 0.18 0.59 -- No 
Palladium µg/m3 0 29 / 33 0.009 28 / 33 0.006 14 / 14 / 5 -- -- 0.50 No 
Phenanthrene µg/m3 24 9 / 9 0.021 9 / 9 0.013 0.005 0.17 0.89 -- No 
Phenol µg/m3 26 7 / 7 0.110 7 / 7 0.094 0.029 0.17 0.95 -- No 
Potassium µg/m3 0 33 / 33 0.748 33 / 33 0.586 0.031 0.17 0.96 -- No 
Rubidium µg/m3 0 30 / 33 0.004 29 / 33 0.002 11 / 15 / 6 -- -- 0.39 No 
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Upwind Downwind Paired Difference Testc Downwind 

Detection Maximum Detection Maximum 

Mean 
Differenceb 

t-Test 

Signed-
Rank Test 

Modified 
Sign Test 

Significantly 
Greater Chemical Units 

Number of 
Excluded 
Eventsa 

Frequency Detected Frequency Detected 
(Upwind-

Downwind) p p p 

Than 
Upwind?c 

            
Selenium µg/m3 0 26 / 33 0.001 28 / 33 0.001 16 / 5 / 12 -- -- 0.68 No 
Silicon µg/m3 0 33 / 33 3.781 33 / 33 2.75 0.180 0.17 0.96 -- No 
Silver µg/m3 0 29 / 33 0.008 29 / 33 0.008 15 / 14 / 4 -- -- 0.50 No 
Strontium µg/m3 0 33 / 33 0.039 33 / 33 0.029 0.001 0.68 0.78 -- No 
Sulfur µg/m3 0 33 / 33 0.629 33 / 33 0.675 0.007 0.17 0.78 -- No 
Tin µg/m3 0 29 / 33 0.009 27 / 33 0.007 11 / 13 / 8 -- -- 0.47 No 
Titanium µg/m3 0 33 / 33 0.303 33 / 33 0.546 -0.023 0.17 0.88 -- No 
Total HpCDD pg/m3 1 32 / 32 3.59 32 / 32 1.55 -8.77 0.17 0.95 -- No 
Total HpCDF pg/m3 1 32 / 32 46.63 32 / 32 18.34 -107 0.17 0.92 -- No 
Total HxCDD pg/m3 2 31 / 31 4.98 31 / 31 2.15 -11.6 0.17 0.89 -- No 
Total HxCDF pg/m3 1 32 / 32 52.77 32 / 32 22.33 -130 0.17 0.94 -- No 
Total PeCDD pg/m3 2 31 / 31 5.69 31 / 31 2.23 -13.7 0.17 0.89 -- No 
Total PeCDF pg/m3 1 32 / 32 50.85 32 / 32 21.33 -113 0.17 0.97 -- No 
Total TCDD pg/m3 1 32 / 32 7.88 32 / 32 2.64 -14.7 0.17 0.83 -- No 
Total TCDF pg/m3 1 32 / 32 46.06 32 / 32 16.99 -110 0.17 0.94 -- No 
TSP µg/m3 0 33 / 33 117 33 / 33 49.9 5.68 1.00 1.00 -- No 
Vanadium µg/m3 0 32 / 33 0.026 32 / 33 0.057 17 / 15 / 1 -- -- 0.61 No 
Yttrium µg/m3 0 22 / 33 0.001 21 / 33 0.001 12 / 9 / 10 -- -- 0.52 No 
Zinc µg/m3 0 33 / 33 0.023 33 / 33 0.018 0.000 0.17 0.92 -- No 
Zirconium µg/m3 0 32 / 33 0.040 33 / 33 0.082 17 / 16 / 0 -- -- 0.50 No 
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TABLE 4 (cont.) 
 

Notes: 
a  The mean difference for all pairs (Upwind-Downwind) of samples 
b Parametric (t-test) and nonparametric (Wilcoxon signed-rank) paired difference tests of the following 1-sided null (H0) and alternative (HA) 

hypotheses-       H0:    Downwind < Upwind; HA:    Downwind > Upwind. p is the significance level for the tests.  If p is less than or equal to 0.05 H0 
is rejected and it is concluded that the downwind results are significantly higher. Results should be interpreted witih caution for chemicals with 
censored (nondetect) results in one or both data sets.  Censored results were evaluated at the detection limit.  Specialized parametric (maximum 
likelihood estimation) and nonparametric (paired Prentice-Wilcoxon tests) methods that account for left-censored results are recommended to 
eliminate potential bias in these cases, however, these tests are not currently available in mainstream commercial statistical software packages. Only 
chemicals with at least 80 percent detected results in both the upwind and downwind data sets are presented in this table (results reported as zero by 
the laboratory were set to one standard deviation in the database and therefore were treated as censored results for the purpose of calculating the 80 
percent minimum threshold for inclusion in this table). 

c Conclusion based on the most sensitive (lowest p value) test result. 

µg/m3 micrograms per cubic meter 

pg/m3 picograms per cubic meter 
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Subject: Michigan City Generating Station Closure Plan 

 

This memo provides our comments on the NIPSCO Michigan City Generating Station Closure 

Application (Wood 2018). We were asked to focus on the uncertainty in the amount and location of 

CCR used in fill for “made land,” and the lack of consideration for rail transport for ash disposal. 

Our comment on these issues and their relevance to the Closure Plan are provided below. 
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Fill lithologic analysis 

Method of review 

We reviewed the boring logs in appendix B of the Closure Plan. To our knowledge this appendix 

contains all of the lithologic information for the fill at the site and duplicates that available in the 

RCRA Facility Investigation (RFI) (Golder 2018) and Additional Field Studies Report (Wood 

2018b). The goal of our review was: to better understand the composition of site fill as well as the 

underlying geology; to evaluate how the lithology was described by NIPSCO’s consultants; and to 

see if the logs are useful for describing the thickness or volume of CCR in fill at the site. The main 

objective was to determine the accuracy of the lithologic descriptions of the fill and the accuracy of 

the resulting conceptual site model. During our review, we paid particular attention to whether the 

logs accurately record the presence of CCR or are describing CCR as “fine sand” or similar. 

We also reviewed the logs to evaluate where Wood took their leaching test/microscopy samples to 

see if we could determine what types of fill they were targeting and whether they were correctly 

testing and targeting ash types that are most likely to cause groundwater pollution or if the samples 

targeted other fill material such as bottom ash that would be less likely to leach contaminants. We 

commented on the leachability sampling and testing methods. 

Using the available boring log information, we created a database (attachment 1) with the borehole 

and monitoring well location, bore hole depth, elevation of the top and bottom of identified CCR, 

CCR thickness, and notes on the lithology. We imported this database into ArcGIS so that it is 

possible to spatially compare the location of the boreholes and reported CCR fill thickness using an 

airphoto (figure 1). It’s important to note the CCR thickness shown in figure 1 and attachment 1 is 

based on the RFI boring logs and may not be accurate as described in our comments below. 

Findings 

NIPSCO’s contention that much of the fill present is clean, imported sand fill is not supported 

with evidence. 

Section 3.1 of Wood (2018b), states, “Two (2) fly ash samples were collected from DPT borings 

advanced in the footprint of backfilled Primary 1, including: DP-115, from 10-13 ft bgs, below the 

imported backfill material from an interval described as ‘Fine CCR, some coarse CCR, dense, wet, 

black’; and at DP-117, from 15-16.5 ft bgs, below the imported backfill and from an interval 

described as ‘Fine and coarse CCR, loose, wet, dark brown’” (underline added for emphasis). The 

bore log for DP-115 and DP-117 both show the fill above the sample contains intermittent CCR 

suggesting the fill includes coal ash generated at the site. 

Historic aerial photos show the surface impoundment that received CCRs from 1932 to 

approximately 1972 at the location of the current CCR management area (shown in Golder 2018 

figure 3). Historic aerial photography available from USGS Earth Explorer shows the area behind 

the sheet piling was filled with CCR solids from 1951 to 1971. There is nothing in the RFI or aerial 

photography that indicates this CCR was removed prior to constructing the current CCR 

impoundments and water management ponds. The historic aerial photography does not show any 

indication that heavy equipment or trucks were importing sand or silty-sand fill, which is a common 

fill description in the boring logs. We question why the power company would import clean fill 
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when CCR storage space was limited at the site, and no environmental regulations existed to prevent 

using CCR as fill. The reports reviewed (Wood 2018, 2018b, and Golder 2018) do not indicate that a 

large-scale CCR removal occurred from the area behind the lakeshore sheet piling prior to 

construction of the current CCR management area, and it appears the CCR was only removed from 

the footprint of the current CCR settling basins, storage areas, and ponds. The RFI refers to the fill as 

“CCR fill,” which we believe is an accurate description. Given this, we assume that CCR remains 

the predominant portion of the fill. 

The distribution of thicker reported accumulations of CCR in fill and the fill stratigraphy 

suggests that the fill is predominantly CCR. 

Figure 1 shows the thickness of CCR fill in the boring logs from the site. The thickness reported is 

the sum of all logged intervals that are predominantly CCR. Only intervals that are reported as 

containing higher CCR composition are included in the thickness shown. Intervals with trace or little 

CCR are not included. NIPSCO’s consultants do not report their definition of trace, little, and some.  

Typical lithologic reporting uses these descriptions for less than 20% by weight. This means the 

thickness shown is those intervals assumed to be greater than 20% by weight. This is not meant to 

suggest that smaller percentages of CCR cannot contaminate groundwater. It is only meant to show 

the spatial distribution of fill which NIPSCO reports to be greater than 20% CCR. 

The spatial distribution of thick deposits of CCR does not make depositional sense, because there is 

no obvious pattern of thicker CCR in the area of the historic impoundment that operated from 1932 

to 1972. We would expect the CCR to be thicker towards the sheet wall where the depth of the 

impoundment was greater. 

The boring logs (summarized in attachment 1) show that the fill is typically reported to be sand and 

silt layered with CCR. This does not make sense depositionally. We assume that the CCR fill 

accumulated in the historic impoundment continuously. The source of the sand and silt which is 

purported to be layered with CCR has not been described by NIPSCO and the alternating pattern of 

clean fill – CCR containing fill – clean fill is not supported with evidence. The sand is described in 

the logs as being layered with CCR, and in some cases sand lenses are described within CCR. In 

other instances, the sand is described as being laminated, which would indicate it was deposited in 

running water. NIPSCO does not provide evidence that a source of clean silt and sand was sluiced 

into the impoundment. We presume that much of what is described as silty sand or silt may actually 

be fly ash. Further microscopic evaluation of these fill should accompany additional leachability 

testing. 

The microscopy analysis shows that the lithology and CCR content identified in the RFI field 

logs are inaccurate. 

Microscopy is extremely important to understanding the nature of the fill at MCGS. The microscopy 

should confirm the description of the fill in the field boring logs. However, the microscopy results 

presented by Wood (2018b) have significant discrepancies with the field logs. In addition, nowhere 

does the microscopy section discuss the crystalline characteristics of the fine CCR in the fill. Fly ash 

typically contains solid or vesicular, spherical, amorphous or glassy aluminosilicates (EPRI 2009) 

and should be identifiable using microscopy. 
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The conflicts between the field-logged lithology and the small amount of microscopy information 

available indicate that the fill characterization and resulting site conceptual model need a greater 

number and more detailed analysis of microscopy samples. We recommend that additional 

microscopy sampling be performed. Specifically, the microscopy should characterize the content of 

fill that was field logged as clean or imported fill without CCR. 

Our review of the RFI microscopy shows the following. Wood (2018b) took six samples for 

microscopy analysis. However only four of these samples targeted fill with CCR. None of the 

microscopy samples targeted what is purported to be clean, imported fill. 

The microscopy results described in section 6.2 do not discuss whether the analysis was useful for 

positively identifying the composition of the silt, silty sand, and fine sand that is the majority of the 

fill logged during the RFI by both Wood (2018b) and Golder (2018). The description for sample DP-

115 indicates they were looking at the sand-sized grains: “The presence of arsenic in the SPLP 

leachate is unexpected, as CCR was not identified in the field, nor were the particles identified as 

CCR via microscopy” (underline added for emphasis). However, nowhere in the other results do 

they discuss the characteristics of the sand and silt-sized particles or what the microscopy tells us 

about the various lithologies in the fill. 

Each of the four CCR fill samples that were analyzed by microscopy showed discrepancy between 

the field log lithology and CCR content: 

1) The microscopy lab determined sample DP-104 was non-detect for CCR. But in the discussion 

Wood (2018b) states in reference to the sample’s highly leachable arsenic content, “This is attributed 

to the fine-grained nature of the silt and the associated particle surface area, and potentially the 

presence of silt sized fly ash within the matrix.” The microscopy should be able to identify fly ash in 

the matrix. 

2) Sample DP-106 was field logged as “Fine CCR.” This sample was determined by microscopy to 

be bottom ash in the size range of very coarse sand to fine gravel. The field-logged CCR particle size 

is apparently inaccurate. 

3) Sample DP-117 was field logged as “Fine sand, trace fine CCR.” This sample was determined by 

microscopy to be “bottom ash, 100%” in the size range of very coarse sand. The discussion of 

sample DP-117 also says, “The presence of arsenic in the SPLP leachate from the sample collected 

at DP-117 likely reflects the presence of fine CCR in the sandy matrix.” Again, the microscopy 

should be able to identify fly ash in the matrix. The uncertainties in the actual composition of this 

sample highlights our concern that the fill that was field logged as clean or imported “silt”, “fine 

sand”, and “silty sand” is actually CCR. 

4) Sample SB-101 was field logged as “Fine sand with fine CCR, some coarse to medium angular 

gravel.” This sample was determined by microscopy to be bottom ash in the size range of very 

coarse sand to fine gravel. Again, the field-logged lithology is inaccurate. The discussion of sample 

SB-101 also says, “The presence of arsenic in the SPLP leachate from the sample collected at SB-

101 likely reflects the possible presence of some fly ash in the fine sandy matrix.” The microscopy 

should be able to identify fly ash in the matrix. 
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It’s also unclear why in the microscopy discussion for samples DP-117 and SB-101 they are using 

SPLP results to evaluate the content of samples, when microscopy should tell us what the sample is 

comprised of. 

The microscopy results should give confidence that the field log lithologies are accurate to confirm 

the logged fill characteristics and the conceptual site model. In each of the four samples of CCR fill 

the results are inconsistent, showing that additional work is needed to characterize the CCR content 

within the fill. 

NIPSCO’s use of SPLP for CCR leachability testing is inappropriate in this setting. 

The Additional Field Studies Report (Wood 2018b) suggests that the leaching tests performed will 

help to understand the need for additional groundwater controls which may be needed to address 

leaching from CCR left in place: “SPLP analysis was performed to quantify the leachate potential of 

the fine vs. coarse CCR so that more informed decisions can be made on the extent of post-closure 

remediation of filled land, if any, and to provide additional insight on the placement of post-closure 

groundwater recovery wells, if needed.” 

The SPLP test (Synthetic Precipitation Leaching Procedure) is typically used to test leachability for 

waste which will be exposed solely to rainfall, mimicked by the test’s mildly acidic (pH 4.2) 

solution. The greatest concern at MCGS and one that is not addressed by the proposed Closure Plan 

is leaching of CCR in fill located below the water table. A SPLP test is not appropriate for testing 

leachability by groundwater at MCGS because groundwater is alkaline due to reaction with the 

CCR. Although upgradient groundwater at the site is slightly acidic, Wood (2018b) Table 6-7 and 

Golder (2018) Table 12 show the groundwater pH is very alkaline downgradient of CCR 

impoundments at the site. The SPLP test Wood used in no way accurately simulates leaching under 

the actual field conditions at the MCGS site and is not appropriate to accurately predict potential 

groundwater pollution now or in the future from coal ash in contact with groundwater. 

Leachability testing should use the Leaching Environmental Assessment Framework (LEAF) which 

is the U.S. EPA recommended leaching test method for CCR (Kosson et al. 2009, 2014). LEAF 

better captures the pH-dependent leaching of oxyanion contaminants arsenate As(V) and selenite 

Se(IV); arsenic and selenium are of particular concern because of their propensity to leach and 

potential for bio-magnification in aquatic life in receiving waters (Schwartz et al. 2018). Single-point 

leachability tests such as TCLP or the SPLP used by Wood (2018b) are not recommended. Kosson et 

al. (2009) are clear that the (single-point pH) SPLP test will give inaccurate predictions of actual 

CCR leaching to groundwater, “for CCRs, the rate of constituent release to the environment is 

affected by leaching conditions (in some cases dramatically so), and that leaching evaluation under a 

single set of conditions will, in many cases, lead to inaccurate conclusions about expected leaching 

in the field.” This tells us the SPLP test should not be used to make predictions about groundwater 

cleanup or leachability of the CCR, which is proposed to be left in place in fill at the site. LEAF is 

not mentioned anywhere in the RFI; and it is not clear why it was not used. 

The SPLP leachability testing shows the presence of secondary sources of contamination that 

should be considered in site closure. 

It appears that Wood (2018b) tested the leachability of both primary sources of contamination 

present in CCR fill and secondary sources of contamination that have accumulated in other 
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materials. Table 6-3 shows the highest leachable arsenic was present in sample DP-104, taken from 

silt near the bottom of the fill. We discuss in other comment that the SPLP test is not an accurate 

indicator of potential site specific leaching by groundwater contact and the LEAF method is 

preferred; however the SPLP test does tell us contaminants have accumulated in the more leachable 

samples. If Wood is correct that the material was clean, imported fill and is not fly ash, this indicates 

that contaminants have accumulated in the silt from the leachate stream from upgradient CCR. It is 

our professional experience that secondary sources of contamination are common near CCR 

impoundments because a long-term (decades) flux of contaminated leachate occurs at these sites 

owing to wet coal ash management in unlined or poorly lined impoundments. This long-term 

contaminant flux through underlying geology leads to accumulation of secondary contaminants in 

underlying materials, which have chemical and physical properties that are conducive to 

contaminant attenuation. 

If significant secondary contamination is present at the site, it shows that targeting removal of only 

identifiable CCR may miss removing these potentially significant secondary sources. Potential 

sources of secondary contamination should be further investigated using LEAF. Existence of 

secondary sources of contamination may support the need for a larger scale removal at the site. 

Leachability testing should be expanded. 

Table 1 provides the existing SPLP leachability tests performed by Wood (2018b) and our 

recommendations on whether these are appropriate locations for sampling. The SPLP sampling sites 

are shown in figure 1. Leachability testing is limited to ten borings and used inappropriate SPLP 

methods. The testing should be expanded to additional borings, targeting fine grained CCR and 

potential secondary sources of contamination as discussed below. 

Sites DP-101 and SB/MW-105 appear to be bottom ash which is expected to leach most CCR 

contaminants at lower levels than fly ash. Volatile trace element contaminants cadmium, chromium, 

lead, nickel, zinc, copper, vanadium, mercury, arsenic, and selenium are typically much more 

concentrated in fly ash relative to bottom ash (Meij, 1994). We recommend that future leachability 

testing using LEAF be targeted at fine-grained CCR.  

SPLP results from sites DP-104, DP-115, and SB-101 show higher arsenic concentrations in deeper 

soil, which is purported to be clean fill, indicating possible secondary contamination or 

mischaracterization of the material in the field log. We recommend potential secondary sources of 

contamination in silt, clay, or organic matter/peat which is present at the site be further tested using 

LEAF. 

Backfilling should not occur at the site unless the CCR fill and other sources of contamination 

are removed. 

The Closure Plan proposes large-scale backfilling of the CCR settling and storage basins that 

NIPSCO proposed to remove. Given uncertainties in the leachability of the CCR fill, it is imperative 

that the large-scale backfilling does not occur until it is clear that the site is adequately remediated. 

NIPSCO proposes to backfill and then conduct several years of groundwater monitoring to 

determine if contaminant sources that are proposed to remain in place, such as CCR fill, are 

adequately addressed. If future groundwater monitoring does show residual sources continue to 
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pollute groundwater, it would further add to cleanup costs and difficulty if the backfilled areas need 

to be removed to access contamination that was left in place. 

Table 1. NIPSCO leachability samples and recommendations 

Location 
Depth 
interval Lithologic Description Recommendation 

DP-101 11.7-14.0 Fill: coarse CCR This may be bottom ash. Recommend testing fine grained CCR. 

DP-104 15.0-17.0 Fill: Silt 

Log indicates this was clean fill, but arsenic is highly leachable by 
SPLP. Potential accumulation of secondary contaminants. 
Recommend further evaluation of potential secondary sources 
using LEAF testing. 

DP-106 5.6-5.9 Fill: Fine CCR Good target for leachability testing using LEAF. 

DP-107 2.0-2.8 
Fill: Fine CCR with sand 
and coarse black CCR Good target for leachability testing using LEAF. 

DP-109 31.8-39.0 
Fill: Fine sand mixed with 
fly ash Good target for leachability testing using LEAF. 

DP-111 0-1.5 
Fill: Fine and coarse CCR, 
some angular gravel Good target for leachability testing using LEAF. 

DP-115 

10.0-13.0 
Fill: Fine CCR, some 
coarse CCR Good target for leachability testing using LEAF. 

19.1-20.0 
Native fine sand, little 
medium sand 

Higher arsenic leachate than shallower sample shows potential 
secondary contamination in soil below CCR. Recommend further 
evaluation of potential secondary sources using LEAF testing. 

DP-117 

15.0-16.5 Fill: Fine and coarse CCR Good target for leachability testing using LEAF. 

18.5-19.5 

Fill: Fine sand, trace fine 
CCR and native fine sand 
below fill 

Higher arsenic leachate than shallower sample shows potential 
secondary contamination in soil below CCR. Recommend further 
evaluation of potential secondary sources using LEAF testing. 

SB-101 21.6-22.5 

Fill: Fine sand with fine 
CCR, some coarse to 
medium angular gravel Good target for leachability testing using LEAF. 

SB/MW-
105 17.0-18.0 

Fill: Fine sand with coarse 
black CCR, some fine CCR 

This may be predominantly bottom ash. Recommend testing 
fine-grained CCR. 

 

Rail Transport Analysis 

Findings 

NIPSCO must evaluate the direct and indirect economic, environmental, and safety benefits of 

using rail vs trucks to haul coal ash from Michigan City Generating Station to the Schahfer 

Generating Station. Wood (2018) provides limited information on trucking of coal ash to the 

landfill, and no information for considering rail transportation is provided. The following points 

support assessing and potentially using rail transportation over truck transportation for disposing the 

coal ash removed from MCGS. 

Rail may be the preferred mode of transportation for transporting coal ash from the MCGS if 

all direct and indirect costs and related benefits are considered. There are many factors, such as 

distance, volume / tons of material hauled, schedule, and access to tracks, among others, that 
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determine rail versus truck transportation costs.  The presence of tracks at both facilities is a major 

reason for considering rail transportation for coal ash disposal.  In addition, there are other costs and 

factors that affect truck versus rail transportation (Austin 2015). These costs and factors include 

wear and tear on roads and bridges; delays caused by traffic congestion; injuries, fatalities, and 

property damage from accidents; and harmful effects from exhaust emissions, as examples. No one 

pays these external costs directly—neither freight haulers, nor shippers, nor consumers. The 

unpriced external costs of transporting freight by truck (per ton-mile) are around eight times higher 

than by rail (see table below prepared by Austin (2015)). . On average, the costs add up to about 20 

percent of the average price per ton-mile to ship by truck and 11 percent of the average rail rate, after 

netting out the effect of existing taxes. In this analysis, Austin (2015) uses the average price to ship 

by truck, across all markets and types of freight, to be 15.6 cents per ton-mile, versus 5.1 cents for 

rail. 

 

Similarly, the Government Accounting Office (GAO 2011) showed that on average, freight service 

provided by trucks generated significantly more costs that are not passed on to consumers of that 

service than the same amount of freight service provided by rail.  GAO estimated that freight 

trucking costs not passed on to consumers were at least 6 times greater than rail costs per million ton 

miles of freight transport. GAO reported most of these costs were external costs imposed on society.  

In light of the amount of coal ash that will be removed a site-specific analysis of direct and indirect 

costs and benefits using rail versus truck is needed. The analysis should account for the direct 

trucking costs NIPSCO must pay and the indirect impacts on the local tax base and residents. The 
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analysis should be used to support selecting the most advantageous mode of transportation for 

hauling coal ash to the Schahfer Generating Facility. The lowest cost transportation may not provide 

equivalent indirect economic, environmental, and safety benefits. 

A comprehensive cost-benefit analysis needs to be completed based on site-specific conditions 

and assess the break-even point. There are unique site conditions that affect the Michigan City 

community economics, safety, and environmental benefits related to coal ash transportation. These 

include air quality, road conditions, traffic congestion, travel through residential areas, location of 

rail, and many other related factors.  An example of site-specific cost-benefit analysis comparing 

truck versus rail is the Port of Corpus Christi Nueces River Rail Yard expansion project 

(https://ftp.dot.state.tx.us/pub/txdot- info/rail/tiger3/port_corpus/cost_benefit.pdf). The analysis was 

based on the U.S. Department of Transportation’s guidance for cost-benefit analysis of TIGER III 

Discretionary Grants. The analysis showed increasing rail use will reduce truck traffic and will result 

in multiple benefits. The benefits include pavement maintenance savings, reduced shipping costs, 

congestion cost savings, noise savings, environmental cost reduction, and improved safety on the 

highways.  The Port of Corpus Christi Improvements Project showed the project is expected to 

generate $30.7 million in discounted benefits compared to a discounted cost of $21.5 million 

emphasizing truck transportation. As a result, the benefit/cost ratio for the project is estimated to be 

1.4 with a net present value of $9.2 million. While this project is not the same as the proposed 

removal of coal ash, and most locations are unique requiring site-specific analysis, it’s an example 

that shows how this type of analysis can be used to support one mode of transportation over another. 

The cost of rail transportation depends on distance and other site-specific conditions.  The total 

travel distance from the MCGS to the Schahfer Generating Facility is relatively short compared to, 

for example, hauling coal to these facilities for power generation. The rail cost per mile for hauling a 

ton of material increases when the travel distance is shortened.  Zgonc et al. (2019) provide a 

modeling approach to assess the effect distance has on local rail transportation costs and show that 

site-specific analysis of all factors can define the break-even distance for rail versus truck 

transportation can be as low as 37 miles (60 km).  Also, the distance ash is transported by rail will be 

greater than the distance the ash will travel by road from the MCGS to the Schahfer Generating 

Facility. We estimate the travel distance is greater using rail by a factor of about 2.4 using a simple 

GIS mapping technique.  A site-specific cost-benefit analysis of the direct and indirect costs for rail 

and truck transportation is needed to determine the most advantageous mode of transportation. As 

outlined in the other transportation comments, many factors must be assessed in tandem with the 

economic analysis, such as environmental and safety considerations, in order to select the most 

advantageous mode of transportation. 

Rail facilities located at both the MCGS and Schahfer Generating Station provide key 

infrastructure to load, transport, and unload coal ash.  Delivery of coal by rail is common at coal 

power generating facilities in the U.S., and coal delivery tracks are located at the Michigan City and 

Schahfer Generating Stations.  The existence of rail infrastructure coupled with the environmental, 

greenhouse gas, and safety benefits of using rail over trucks to haul coal ash must be evaluated and 

considered in the Closure Plan. Since the rail infrastructure is in place, site closure decisions related 

to hauling coal ash with trucks must be compared to the potential community economic, 

environmental, and safety benefits using rail.  The lowest cost option for hauling ash to the Schahfer 

facility cannot bear unreasonable direct / indirect economic, environmental, and safety impacts on 

the affected communities. 

https://ftp.dot.state.tx.us/pub/txdot-%20info/rail/tiger3/port_corpus/cost_benefit.pdf
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Impacts to urban and rural roads from increased truck traffic must be evaluated to assess 

impacts on the local community. We agree removal and hauling coal ash from the MCGS to the 

Schahfer Generating Station for disposal is beneficial to the residents of Michigan City and the 

environment.  However, impacts on local infrastructure must be evaluated to select the best mode of 

transportation for the affected community. Considering the large volume of material hauled, 

selecting the preferred mode of transportation with the fewest impacts and most benefits to the 

community is warranted.  

The environmental benefits, reduced greenhouse gas emissions, and superior safety of rail 

transport benefits Michigan City residents, the environment, and counters potential cost 

savings using trucks to haul coal ash. Rail transportation is more environmentally friendly, even if 

the travel distance is 2.4 times longer than the truck transportation route. In 2018, U.S. freight 

railroads moved a ton of freight an average of 473 miles per gallon of fuel and on average, railroads 

are three to four times more fuel efficient than trucks.  Greenhouse gas emissions are directly related 

to fuel consumption, and moving freight by rail instead of trucks lowers the mean greenhouse gas 

emissions by up to 75 percent.  AAR (2019) reports freight railroads accounted for just 0.6 percent 

of total U.S. greenhouse gas emissions in 2017, according to EPA data, and just 2.0 percent of 

transportation-related greenhouse gas emissions. If just 10 percent of the total freight in the U.S. that 

moves by Class 7 or Class 8 (the largest) trucks moved by rail instead, fuel savings would be more 

than 1.5 billion gallons per year and annual greenhouse gas emissions would fall by more than 17 

million tons. This is equivalent to removing around 3.2 million cars from the highways for a year. To 

this end, using rail to deliver coal ash to the Schahfer Generating Station will contribute to lowering 

greenhouse gases emissions.  As part of assessing the environmental benefits of rail, NIPSCO should 

consider alternatives for on-site ash excavation and operations needed to load trucks and railcars.  

One option for rail is to excavate and transport ash from the excavation area to the existing tracks. 

Temporary placement of tracks on the facility could be used to directly load railcars vs. using trucks. 

The benefit would be reduced fuel use and lowering greenhouse gas emissions and dust generation 

during the removal action.  
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Qualifications 
We express the opinions and recommendations in this letter based on our qualifications as 

consultants working on RCRA facilities and coal ash sites. Our qualifications are summarized here; 

full resumes are attached. 

Scott M. Payne, Ph.D., P.G. 

Dr. Payne has over 34 years of experience as a professional hydrogeologist and environmental 

consultant. He has extensive experience in planning, project management, environmental 

assessment, surface and groundwater protection, and environmental analysis and permitting. He has 

extensive experience in toxic waste site studies and cleanup, lined impoundment design, landfill 

assessment, Superfund and RCRA regulatory support. He has worked on dozens of other CERCLA 

and RCRA facilities across the U.S. Dr. Payne is the author of Strategies for Accelerating Cleanup 

at Toxic Waste Sites published internationally by Lewis Publishers of New York. In his book, he 

outlines streamlining regulatory processes, effectively negotiating decisions and actions, 

environmental leadership, and applying practical solutions to remedy environmental problems. Dr. 

Payne served as an adjunct professor at Montana State University and taught surface and 

groundwater modeling for graduate and undergraduate students in the Environmental Science and 

Land Resource Department. 

Ian Magruder, M.S. 

Mr. Magruder has 20 years’ professional experience working on toxic and hazardous waste site 

characterization, remediation, and water quality protection. He has worked extensively in recent 

years reviewing cleanup plans for coal ash sites written under state and federal regulatory authority 

and working with State of Montana Department of Environmental Quality to better understand coal 

ash groundwater contaminant remediation plans. Mr. Magruder writes and reviews sampling and 

analysis plans and work plans for contaminated site remediation and waste characterization studies. 

He has taken hundreds of soil and groundwater samples for inorganic and organic contaminants 

including metals, inorganics, petroleum contaminants, solvents, PCBs, pesticides, and radionuclides. 

He has provided construction and health and safety oversight of remediation construction projects. 

Mr. Magruder has served for 17 years as a technical advisor for a Superfund committee in Butte, 

Montana and has evaluated the risks inherent in mine waste and wood treatment chemicals to 

humans and the environment. That experience includes review of EPA risk assessment, feasibility, 

remedial investigation, and remedial action plans. Mr. Magruder has a Master of Science degree in 

in Geology with a hydrogeologic emphasis. He has an extensive background in modeling and 

formerly studied under one of the industry’s leading authors of applied groundwater modeling. 
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Borehole Northing Easting TD

GS 

elevation

Water 

level 

elevation

Top of 

CCR

Thickness of 

CCR

Bottom of 

CCR

Bottom of 

fill Surveyed SPLP test Source Notes

GAMW-01A 2,355,961.70 2,998,265.80 37 609.7 590.2 0 1.6 24 24 Yes Golder 2014 Sand layered with CCR. Says sand is laminated.

GAMW-01B 2,355,958.00 2,998,262.10 50 609.7 590.1 0 0.8 24 24 Yes Golder 2014 Sand layered with CCR. Says sand is laminated.

GAMW-02 2,356,476.30 2,998,577.10 30 609.8 595.9 0 2.8 >30 >30 Yes Golder 2014 Sand layered with CCR.

GAMW-03A 2,357,207.70 2,998,800.80 15 592.9 590.9 0 5.4 >15 >15 Yes Golder 2014 Sand layered with CCR.

GAMW-03B 2,357,204.30 2,998,799.20 26 593.1 590.9 0 8.5 24.5 24.5 Yes Golder 2014 Sand layered with CCR.

GAMW-05 2,356,981.00 2,999,434.50 18 596.9 594 0.3 0.8 1.3 2.1 Yes Golder 2014 Sand with slag.

GAMW-08 26 NR NR 8 10.5 Unknown >26 No Golder 2015 Sand layered with CCR. No coordinates given.

GAMW-09 26 NR NR 0 12 >26 >26 No Golder 2015 Sand layered with CCR. No coordinates given.

GAMW-10 2,357,307.65 2,999,232.39 15 591.13 NR 0 1 Unknown >15 Yes Golder 2016 Sand layered with CCR and some gravel layers.

GAMW-11 2,357,291.39 2,999,387.04 15 591.6 NR 0 15 >12 >15 Yes Golder 2016 Sand layered with CCR, predominantly boiler slag.

GAMW-12 2,356,783.52 2,999,184.55 15 597.73 NR 0 7.5 11 11 Yes Golder 2016 Sand layered with CCR, predominantly boiler slag.

GAMW-13 2,356,952.22 2,998,955.02 24 609.32 NR 0 >24 >24 Yes Golder 2016 Sand and gravel with trace boiler slag in deepest interval.

GAMW-14 2,357,028.66 2,998,809.05 24 609.71 NR 1.5 0 17 20.6 Yes Golder 2016 Sand and gravel layered with CCR.

GAMW-15 2,356,911.35 2,998,738.39 24 610.01 NR 1.1 0 7 11.2 Yes Golder 2016 Sand and gravel with traces boiler slag.

GAMW-16 2,356,660.83 2,998,645.09 25 610.2 NR 0 11.2 Yes Golder 2016 Sand and gravel.

GAMW-17 2,356,545.14 2,998,707.76 25 610.18 NR 15 0 Unknown >25 Yes Golder 2016 Sand and gravel with trace fly ash in deepest interval.

GMMW-1 28 610.74 NR 0 1.5 No Rock and Soil 1994

Doesn't appear they reported CCR, descriptions are weak. Also this log conflicts with the cross 

sections which show in completed entirely in fill. This well is not shown in any figures for location.

GMMW-2 20 594.52 NR 0 4.5 >20 >20 No Rock and Soil 1994 Appears they only reported bottom ash. This well is not shown in any figures for location.

DP-101 2,357,482.35 2,998,906.68 49 591.23 NR 5.6 3.6 17 17 Yes Yes Wood 2018 Fill described as fine sand. Fly ash identified, but only 0.1 ft of it.

DP-102 2,358,135.46 2,999,230.58 50 588.73 NR 5 0.2 25.2 25.2 Yes Wood 2018 Fine sand, traces silt, layered with CCR. Appear they are only noting coarse black CCR.

DP-103 2,358,011.92 2,999,386.42 40 588.46 NR 1 2.5 14.3 19.7 Yes Wood 2018 Silt and fine sand layered with CCR. Appear they are only noting coarse black CCR.

DP-104 2,357,864.41 2,999,490.20 40 589.14 NR 1.1 1.4 15 17 Yes Yes Wood 2018 Silt and fine sand layered with CCR. Appear they are only noting coarse black CCR.

DP-105 2,357,864.30 2,999,635.00 45 595.64 NR 0.6 11.5 22.5 22.5 Yes Wood 2018 Fine sand layered with CCR. Significant intervals with no recovery that are likely CCR.

DP-106 2,357,348.33 2,999,309.07 35 591.21 NR 1.2 8.7 17 17 Yes Yes Wood 2018 Fine sand layered with CCR. Significant intervals with no recovery that are likely CCR.

DP-107 2,357,180.11 2,999,572.46 45 597.96 NR 0.2 2.6 2.8 5.9 Yes Yes Wood 2018 Fine sand and coal layered with CCR. Significant intervals with no recovery that are likely CCR.

DP-108 2,356,700.17 2,999,113.21 40 597.81 NR 1.3 4.8 8 8 Yes Wood 2018 Silt and fine sand layered with CCR. 

DP-109 2,356,862.75 2,998,723.73 48 609.74 NR 31.2 5.6 39 39 Yes Yes Wood 2018

Fine sand fill to 31.2'. Significant intervals with no recovery. This is one Wood log with fly ash 

identified, but only below 31.2'.

DP-110 2,356,172.25 2,998,909.07 50 602.98 NR 0 1.5 17.8 17.8 Yes Wood 2018 Fine sand and slag layered with CCR.

DP-111 2,355,873.36 2,998,643.35 50 604.74 NR 0 3.3 7.6 7.6 Yes Yes Wood 2018

Fine sand layered with CCR. Slag near surface. This is one Wood log with fly ash identified. 

Significant intervals with no recovery that are likely CCR.

DP-112 2,355,701.47 2,998,943.12 35 603.71 NR 0 1.6 18 18 Yes Wood 2018 Fine sand and silty clay layered with CCR.

DP-113 2,356,258.99 2,998,777.53 50 609.65 NR 0 0.9 1.1 11.3 Yes Wood 2018 Fine sand layered with CCR.

DP-114 2,356,411.45 2,998,581.80 50 609.53 NR 0 0.8 12.5 16.6 Yes Wood 2018 Fine sand and clay layered with CCR.

DP-115 2,356,194.66 2,998,620.24 20 NR NR 0 12.8 19.1 19.1 Yes Yes Wood 2018 Fine sand, silt, and clay layered with CCR. Describes "Sand lenses" within CCR.

DP-116 2,355,992.56 2,998,291.91 50 609.6 NR 0 21.4 Yes Wood 2018 Fine sand, silt, and silty clay fill. Large intervals of no recovery.

DP-117 2,355,945.71 2,998,456.93 20 608.8 NR 1.2 3.2 19 19 Yes Yes Wood 2018 Fine sand and silty fine sand layered with CCR.

SB-101 2,356,765.36 2,999,001.06 127 609.58 NR 0 1.5 34.2 34.2 Yes Yes Wood 2018 Fine sand and silt layered with CCR.

SB/MW-102 2,356,972.64 2,998,918.86 77 609.74 NR 0 3.4 38.2 38.2 Yes Wood 2018

Fine sand and silt layered with CCR. This log typifies Wood's logging. Decription is "fine sand" with a 

trace of coarse CCR, layered with "coarse CCR" which doesn't make a lot of sense as far as history 

goes. Fine sand may be fly ash. The color description of the "fine sand" and "silt" fill is light brown, 

brown, and grayish brown.

SB/MW-103 2,356,113.84 2,998,392.18 217 609.78 NR 0 0 1.7 17.9 Yes Wood 2018 Fine sand and silty clay with slag at surface.

SB/MW-104 2,356,589.26 2,998,666.11 97 609.94 NR 26.3 2.7 29 29 Yes Wood 2018 Fine sand and sandy clay with coarse black CCR near bottom of fill.

SB/MW-105 2,357,131.64 2,998,848.04 97 594.92 NR 1.8 16.8 24.8 24.8 Yes Yes Wood 2018 Fine sand layered with CCR.

SB-106 2,357,713.64 2,998,996.26 87 590.24 NR 2.3 6.4 24.3 24.3 Yes Wood 2018 Fine sand layered with CCR. This log shows the Fine CCR is brown.

SB-107 2,358,763.31 3,000,027.41 127 587.95 NR 2 8.5 18.5 18.5 Yes Wood 2018 Fine sand and clay layered with CCR.

SB/MW-108 2,355,466.69 2,998,052.38 50 603.42 NR 1.2 2.7 6.2 14.4 Yes Wood 2018 Fine sand layered with CCR.
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SB/MW-109 2,355,048.48 2,997,865.38 60 603.66 NR 6.2 0.2 6.4 13.7 Yes Wood 2018 Fine sand layered with CCR.

SB/MW-110 2,355,980.74 2,999,267.93 75 603.32 NR 7.7 0.5 8.2 17.1 Yes Wood 2018 Fine sand and silt layered with CCR.

SB/AQ-111 2,357,113.17 2,998,857.51 50 595.49 NR 1.7 4.9 22 22 Yes Wood 2018 Fine sand layered with coarse CCR.

SB/AQ-112 2,356,583.60 2,998,689.88 70 609.92 NR 0 1.9 26.2 26.2 Yes Wood 2018 Fine sand layered with coarse CCR.

Notes: All elevations in feet. TD is total depth in feet. GS is ground surface in feet. Top of CCR is the highest interval with any percentage of CCR in the bore log lithologic description. Thickness of CCR is thickness of logged intervals with more than "some" CCR in description; 

this is assumed to be at least 20-35% by weight according to common lithologic logging methods. Bottom of CCR is lowest interval with any percentage CCR noted in description.
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December 9, 2019 

 
Ms. Alysa Hopkins 
Indiana Department of Environmental Management 
Office of Land Quality 
Solid Waste Permits Section 
100 N. Senate Ave., IGCN, Rm. 1154 
Indianapolis, IN 46204-2251 
AHopkins@idem.IN.gov 
 
 

RE: Comments on Proposed Closure and Post-Closure Applications for the Ash Pond System 

located at NIPSCO’s Michigan City Generating Station 

 

Dear Ms. Hopkins: 

The undersigned are writing to comment on the Closure Application submitted in December 2018 for 

the coal ash impoundments at the Michigan City Generating Station (MCGS).  We appreciate the 

opportunity to weigh in with IDEM regarding coal ash disposal in Indiana, and we request that you 

address the important concerns expressed in this letter.   

The Michigan City Generating Station sits on the shore of Lake Michigan, an area rich in ecological and 

economic significance.  Lake Michigan is the second largest of the Great Lakes by volume and provides 

drinking water to millions of people. It provides habitat for a wide variety of wildlife including 134 

species of fish.1 Indiana’s 47 miles of shoreline on Lake Michigan include the Indiana Dunes State and 

National Parks, which host more than 3 million visitors each year and bring more than $400 million in 

economic benefit to northern Indiana.2 The lake and its tributaries also provide important commercial 

and recreational value to local communities, including its host community, Michigan City. Therefore 

protection of the Lake and its tributaries, as well as the groundwater that discharges into these water 

bodies, is essential. 

 

Extensive fill with coal ash 

The ground at the Michigan City Generating Station (MCGS) is loaded with coal ash due to decades of 

using ash as fill.  A steel sheet pile wall was built around the lake-side and creek-side property 

boundaries, and a mix of coal ash and sand was filled in behind the sheet pile.  The extent of the fill is 

                                                                 
1
National Oceanographic and Atmospheric Administration, Lake Michigan Food Web.  

https://www.glerl.noaa.gov/pubs/brochures/foodweb/LMfoodweb.pdf 
2
  Indiana Dunes Tourism (Aug. 7, 2019).Testimony for the Ind iana Legislature’s Agriculture and Natural Resources 

Interim Committee. 

mailto:AHopkins@idem.IN.gov
https://www.glerl.noaa.gov/pubs/brochures/foodweb/LMfoodweb.pdf
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documented in the RCRA Facility Investigation wherein Appendix D, the Waterfront Facilities Inspection3 

lists 1,350 linear feet of sheet pile along Trail Creek and 2,500 feet of sheet pile shore protection  along 

Lake Michigan. The “Site Geology” section of the RCRA report states: 

One purpose of the sheet pile walls was to facilitate the creation of “made land”, which resulted 

from filling behind the structures with CCR produced at the generating station 4 

The result of filling behind these long sections of sheet pile is a massive collection of CCR.  The fill 

thickness in the Power Generation Area of the MCGS site 

varies from approximately 6 to 19 ft below ground surface (bgs) in the northern portion of the 

Site near SWMU12 (Sargent & Lundy borings).  The fill materials consist of black ash, cinders, 

and fly ash comingled with sand.5 

The CCR Management Area of MCGS covers the western two-thirds of the property:  

Fill is present beneath the current ash ponds from approximately ground surface to at least 40 ft. 

bgs near the East Primary Fly Ash Settling Basin (Boring BH-7, Golder 2012) and near the Final 

Pond (BH-8, Golder 2012). The fill material includes a mixture of fly ash, boiler slag, and sand .6 

The extent of the fill is also documented in the following cross sections found in the RCRA Facility 

Investigation (Figure 1).7  The brown color represents fill. 

                                                                 
3
 Marine Solutions, Inc (July 12, 2018).Waterfront Facil ities Inspections and Assessments.  In Appendix D of the 

RCRA Facil ity Investigation Report, Michigan City Generating Station, pdf page 368. 
4
Golder Associates, Inc (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. p. 9 (pdf 

page 20). 
5
Ibid p. 10 (pdf page 21). 

6
Ibid p. 10 (pdf page 21). 

7
 Ibid, pdf pages 138-139. 
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Figure 1. NIPSCO Michigan City Generating Station, Cross Sections, Geologic Interpretation.  From Figure 

17 of the 2018 RCRA Investigation Report.  See footnote 7. 
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As figure 1 illustrates in cross section A-A’, the fill is 10 to 30 feet thick along nearly the entire lakeshore 

edge of the property and at A’, it is nearly 20 feet thick on the bank of Trail Creek.  This means 10 to 30 

feet of coal ash fill sit up against the sheet pile, and the sheet pile is the only thing keeping the ash from 

spilling into Lake Michigan and Trail Creek. 

The Closure Application also documents the extensive fill on the site.   

A layer of fill material approximately 14 feet in thickness beneath the Boiler Slag Pond and 

thickening from east to west to at least 40 feet in thickness beneath Primary Settling Pond No. 

2.8 

 

Coal ash fill complicates closure of impoundments 

The extensive presence of coal ash in fill at MCGS complicates closure of the coal ash impoundments at 

the site.  First, CCR in fill will interfere with closure of the impoundments by removal of CCR.  Under the 

CCR Rule, the criterion for closure by removal is the following: 

CCR removal and decontamination of the CCR unit are complete when constituent 

concentrations throughout the CCR unit and any areas affected by releases from the CCR unit 

have been removed .  .  .9 

In order for constituent concentrations to be removed from the unit, as required, excavation of the unit 

will have to continue until it reaches soil or rock untainted by coal ash.  Given the 14 feet of mixed CCR 

fill or more under the Michigan City ash ponds, the excavation will have to extend to the bottom of the 

fill in order to reach untainted soil or rock.  The Closure Application does not address how excavation is 

going to proceed once it gets into the CCR fill below the ash ponds. 

In a similar way, CCR in fill will interfere with closure removal verification.  The Closure Application 

states that the surface impoundments will be closed by removal of the CCR, the impoundment liners 

(which are blast furnace slag), and an additional foot of underlying soil.10  Following excavation of those 

materials, the plan says that removal of CCR will be confirmed by visual inspection. 

Upon completion of the excavation of the CCR material, blast furnace slag liner, and an 

additional one foot of material from the surface impoundments area, visual observations will be 

conducted to evaluate removal of physical CCR materials.11 

However, since CCR fill extends to 14 feet or more beneath the impoundments, the excavation of one 

additional foot below the impoundment liner will be excavation of fill material containing CCR.  Visual 
                                                                 
8
 Wood Environment & Infrastructure Solutions, Inc. (2018). Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, p. 22 (pdf page 33.) 
9
 40 C.F.R.§ 257.102(c). 

10
Wood Environment & Infrastructure Solutions, Inc. (2018). Surface Impoundment Closures (CCR Final R ule and 

RCRA Regulated) Closure Application, p. 11 (pdf page 22). 
11

 Ibid, p. 16 (pdf page 27). 
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observation after removal of that additional foot will reveal more CCR and will not be able to confirm 

“removal of physical CCR materials.”  The visual observations will be that CCR is still present.  The 

Closure Application does not address this problem.  IDEM requested additional information about the 

confirmation of removal in February 2019, but the request simply asked for survey confirmation and 

photographs.12  The NIPSCO response was that survey confirmation and photographs would be used to 

confirm the excavation limits.13  Neither the IDEM request, nor the NIPSCO answer dealt with the fact 

that the excavation would be digging into fill containing CCR. 

Another complication the CCR fill brings to the impoundment closure at MCGS is the  potential for 

continued contamination of the groundwater after closure.  Closure by removal is only considered 

complete, according to the federal rule, when “. . . groundwater monitoring concentrations do not 

exceed the groundwater protection standard . . .”14  However, the CCR present in the fill at MCGS is as 

likely to leach contaminants into the groundwater as the CCR in the impoundments.  In fact, the fill may 

be more likely to contaminate the groundwater, since there is more of it and since cross sections 

submitted in the Addendum to the Closure Application (Figure 2) show that a good portion of the fill is 

below the water table.15 Where the CCR fill is below the water table, it is continuously saturated.   

The only comment we found in the Closure Application about groundwater contamination from the CCR 

fill is a vague one: 

Minor concentrations of CCR materials may be present upon completion of closure by removal 

activities.  Measures will be incorporated into the groundwater corrective action process to 

address residual concentrations of CCR constituents of concern.16 

 

                                                                 
12

 Indiana Dept of Environmental Management (April  9, 2019). Request for Additional Information, Michigan City 
Generating Station.  VFC document # 82746466. 
13

 NIPSCO (June 5, 2019) Response to request for additional information. VFC document # 82791433. 
14

 40 C.F.R.§ 257.102(c). 
15

 Wood Environment and Infrastructure Solutions, Inc. (Feb 28, 2019). Supplemental Addendum Monitoring Well 
Network, Surface Impoundment Closures (CCR Final Rule and RCRA Regulated) Closure Application, Michigan City 
Generating Station. Pdf pages 14-15. VFC document # 82709758. 
16

 Wood Environment & Infrastructure Solutions, Inc. (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, p. 11 (pdf page 22) 
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Figure 2. Cross section showing fill and water table.  From the Michigan City Closure Addendum, Feb 2019. 

 

We take issue with use of the word “minor” since the volume of CCR present in the fill probably exceeds 

the volume present in the impoundments.   According to the Closure Application, the five 

impoundments addressed will have a total of approximately 170,600 cubic yards excavated.17 Given that 

the MCGS site is 123 acres18 and the cross sections show fill occupying more than half the site to a depth 

of at least 10 feet, then a very conservative estimate is that there are at least 950,000 cubic yards of 

fill.19  If CCR makes up 20% or more of the fill (190,000 cubic yards), then the amount of CCR in the fill 

exceeds the amount in the impoundments. Therefore, the CCR fill is likely to have a significant 

contribution to groundwater contamination at MCGS. 

As cited above, the Closure Application vaguely defers action on groundwater contamination by CCR fill 

until the site reaches the corrective action stage of the CCR Rule.  At a minimum, the closure plans 

should include an investigation of the extent of groundwater contamination by the fill and the risk that 

the contamination will continue after excavation of the ash ponds. 

 

 

                                                                 
17

 Wood Environment & Infrastructure Solutions, Inc. (2018).  Surface Impoundment Closures (CCR Final Rule and 
RCRA Regulated) Closure Application, p. 15 (pdf page 26) 
18

 Ibid, p. 2 (pdf page13) 
19

61 acres x 4840 yards
2
/acre x 3.3 yards deep =  974,292 cubic yards  
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Michigan City coal ash fill is in the floodplain 

According to the Indiana Department of Natural Resources floodplain maps, a significant portion of ash 

ponds and ash fill at the Michigan City Generating Station are in the floodplain of Lake Michigan and 

Trail Creek (Figures 3 and 4).20  With the proposed Closure Application, the coal ash fill and any 

impoundments that are not excavated will continue to reside in the floodplain. 

Leaving coal ash in the floodplain creates a risk of an ash spill into Lake Michigan and Trail Creek.  The 

risk is likely higher than expressed by the current  100-year floodplain map since the map is based on 

historical data.  Current climate projections are that there will be a 6 – 8 percent increase in annual 

precipitation in Indiana by 2050 relative to recent decades and an increased frequency of extreme 

precipitation events21.  The flood maps do not account for those projections.  The projected changes in 

precipitation will increase the frequency and extent of flooding. During a flood, the sheet pile and rip rap 

that currently protect the lake and the creek could fail causing a coal ash spill.  

A coal ash spill at MCGS would damage the aquatic ecosystems of Trail Creek and Lake Michigan, 

including portions of the lake that are part of the Indiana Dunes National Park which is immediately 

adjacent to the NIPSCO property.  Previous coal ash spills have caused fish kills and long-lasting impacts.   

IF the coal ash fill is left in place at MCGS, there will need to be future maintenance to deal with water 

damage to the bulkheads and shoreline protection at MCGS in order to try to prevent a coal ash spill .  

The sheet pile in the bulkhead and shoreline protection will eventually need replacement given the 

ongoing corrosion documented in the 2018 inspection.22  Maintenance will still be needed beyond the 

30-year post-closure period, as well.   In fact, given the enduring nature of coal ash, it would be needed 

indefinitely, if coal ash is left in the floodplain.  Depending on corroding sheet pile walls to contain CCR 

located on the shore of Lake Michigan is a temporary measure that will not permanently contain the 

waste and protect the adjacent national lakeshore. 

 

 

                                                                 
20

 Flood Rate Insurance Map (FIRM) accessed at maps.indiana.edu 
21

Widhalm, M, et. al.(2018). Indiana’s Past and Future Climate: A Report from the Indiana Climate Change Impacts 
Assessment. Purdue Climate Change Research Center, Purdue University.  
https://ag.purdue.edu/indianaclimate/indiana-climate-report 
22

 Marine Solutions, Inc. (July 12, 2018). Waterfront facil ities inspections and assessments. Accessed in Golder 

Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 366 

https://ag.purdue.edu/indianaclimate/indiana-climate-report
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Figure 3. MCGS relative to Lake Michigan to the northwest and Trail Creek to the northeast.23 

 

Figure 4. 100-year floodplain at the NIPSCO Michigan City Generating Station obtained from FEMA Flood 

Rate Insurance Maps, accessed at maps.Indiana.edu. 

                                                                 
23

Wood Environment & Infrastructure Solutions, Inc. (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, pdf page 50 
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Inappropriate background wells 

In the Closure Application, NIPSCO listed wells GAMW-05, GAMW-12, and GAMW-18 as “background”.  

This is not in keeping with the requirements under the CCR Rule.  The Rule requires that background 

wells  

(1) Accurately represent the quality of background groundwater that has not been 

affected by leakage from a CCR unit.24 

The Indiana requirements for impoundment closure also emphasize the need to measure background in 

groundwater that is not impacted by the waste material. 

A minimum of four background samples must be taken in the vicinity of the impoundment, but 

from an area that is uncontaminated and undisturbed by facility activities. 25 

Concentrations of constituents in the designated background wells at MCGS (GAMW-05, GAMW-12, and 

GAMW-18) confirm that they are impacted by CCR.26  They have elevated concentrations of boron, 

sulfate, lithium and molybdenum, which are typical coal ash contaminants.  Although the reports show 

some elevated concentrations in these wells, the full extent of their contamination is not in the reports 

because Golder and Associates removed some of these wells’ sampling data.  The Groundwater 

Monitoring and Corrective Action Reports for 2017 and 2018 list multiple results removed from the data 

set for wells GAMW-05, GAMW-12, and GAMW-18 for the following reason: inconsistent with 

concentrations detected in other background monitoring wells.27 This is an unjustified manipulation of 

the data.  The data removed for this reason should be replaced and revised groundwater reports issued. 

The three designated background wells may be showing elevated concentrations because they were 

drilled in areas with large amounts of CCR fill.  The well log for GAMW-05 shows it was drilled through 8 

feet of slag, and the log for GAMW-12 was drilled through 2 feet of fly ash and 9 feet of slag.28 A boring 

log for GAMW-18 was not found in the Closure Application. CCR used as fill can be a source of leaching 

contaminants into groundwater and may be impacting these designated “background” wells. 

                                                                 
24

 40 C.F.R.§ 257.91(a)(1).  
25

 Indiana Department of Environmental Management, Office of Land Quality.(Jan 15, 2013). Surface 

Impoundment Closure Guidance. 
26

 2018 Annual Groundwater Monitoring and Corrective Action Report for NIPSCO Michigan City Generating 
Station. https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan 
27

 Golder and Associates (Jan 2018) CCR Management Unit Referred to as Michigan City Boiler Slag Pond, 2017 

Annual Groundwater Monitoring and Corrective Action Report.  Golder and Associates (Jan 2019) CCR 
Management Unit Referred to as Michigan City, 2018 Annual Groundwater Monitoring and Corrective Action 
Report - Boiler Slag Pond, NIPSCO Michigan City Generating Station.   
28

 Wood Environment & Infrastructure Solutions, Inc. (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, pdf pages 95 and 101. 
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The three wells designated “background” at Michigan City could also be affected by leakage from a CCR 

unit.  They are located close to the Boiler Slag Pond and Primary Settling Pond No.2.  The general 

direction of groundwater flow at that location was estimated to be to the north away from wells 

GAMW-05, GAMW-12, and GAMW-18.29  However, when the ash ponds contained water, they created 

localized “groundwater mounding,” i.e. an area where groundwater moves outward in all directions.  

The monitoring wells located on the south side of the ponds could have been affected by that 

mounding. 

After receiving the Michigan City Closure Application, the Indiana Department of Environmental 

Management notified NIPSCO that: 

The background monitoring locations need to provide ground water quality samples that 

represent historical conditions unaffected by a CCR unit or facility activities that may contribute 

constituents of concern against which background comparisons occur. 30 

NIPSCO responded with an Addendum to the Closure Application that proposes new background wells. 

The Addendum states that: 

The 12 new monitoring wells will be installed and developed within 90 days of NIPSCO’s placing a 

notification of completion of closure of the CCR surface impoundments in the operating record 

per 40 CFR 257.100(c)(3).31 

Installing the new background wells after completion of closure is inadequate. The CCR Rule requires 

that appropriate background wells be part of the groundwater monitoring network, not just part of the 

post-closure monitoring.  As part of the network, the background wells are crucial for establishing 

Groundwater Protective Standards (GPS) that are used in determining the need for corrective measures.  

We agree with IDEM that the original background wells were inappropriate, but NIPSCO’s proposed 

timing for new wells violates both state and federal law.  New background wells are needed in order to 

comply with the requirements of the federal CCR Rule, as well as Indiana regulations. 

As with the original background wells, the proposed locations for the new background wells are also 

problematic because most are in areas of heavy CCR fill.  The cross sections in the Supplemental 

Addendum show fill depths of 6 to 20 feet in the proposed locations of MW-110, MW-113, and MW-

11532.  Groundwater at these locations is likely affected by CCR, so they will not fulfill IDEM’s 

requirement that background wells be unaffected by a CCR unit or facility activities. 

There are monitoring wells at Michigan City that appear to be more appropriate for use as background.  

The RCRA Facility Investigation Report filed in December 2018 shows wells MW-108 and MW-109, which 

                                                                 
29

 Wood Environment & Infrastructure Solutions, Inc. (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, pdf page 53 
30

 Email Jan 25, 2019, from Marty Harmless at IDEM to mokin@nisource.com. VFC document # 82740322 
31

 Wood Environment & Infrastructure Solutions, Inc (Feb 28, 2019). Supplemental Addendum Monitoring Well 
Network (VFC document # 82709758), pdf page 9. 
32

 Ibid., pdf pages 14-15. 

mailto:mokin@nisource.com
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are located away from CCR disposal units,33 and the Closure Application shows they are in areas of only 

minimal CCR fill.34  The borehole log on the Closure Application shows only one foot of fly ash in MW-

108.35The log for MW-109 shows a narrow band of fly ash.36  Groundwater monitoring confirms that the 

groundwater at these wells is essentially unaffected by coal ash.  It has constituent concentrations more 

consistent with groundwater that has not been impacted by coal ash.  MW-108 and MW-109 do not 

have the elevations of boron, sulfate, arsenic, thallium, and lithium seen in the monitoring wells that are 

impacted by coal ash at this site. Neither does MW-36 on the far east side of the property.  We suggest 

that MW-108, MW-109, and MW-36 be considered for background wells. 

 MW-108 MW-109 MW-36 
Arsenic (ug/L) 1.1 2.3 1.0 

Boron (ug/L) 90 160 
 

0.11 

Lithium (ug/L) 4.4 4.9 0.0061J 

Sulfate (ug/L) 21 74 89 
Table 1. Groundwater data from Table 6-7, RCRA Facility Investigation Report, Michigan City Generating 

Station, 2018, pdf page 250, and Table 12 on pdf page 100 

 

The GWPS and SSLs should be recalculated using appropriate background wells 

Once appropriate background wells, unaffected by coal ash, have been established at MCGS, the results 

from those wells should be used to calculate new Groundwater Protection Standards (GWPS) and the 

Statistically Significant Levels (SSLs) in accordance with 40 C.F.R.§§ 257.95(h) and 257.93(h). The GWPS 

are used to analyze groundwater monitoring data at coal ash disposal sites and determine when coal 

ash is contaminating groundwater.  Using GWPS that are based on groundwater affected by coal ash will 

reduce detection of groundwater contamination.  The contaminated groundwater will be compared to a 

GWPS that itself reflects contaminated groundwater, and when they are statistically similar it will 

appear that the monitored samples are not contaminated.  That will reduce the need for corrective 

action.  Only by using new GWPS based on appropriate background groundwater will the actual 

groundwater contamination be detected. 

 

The CCR Rule requires investigating the extent of the plume 

Under § 257.95(g), the owner or operator must “characterize the nature and extent of the release” 

including “(i)install additional monitoring wells necessary to define the contaminant plume(s).”  This is 

included in the Closure Application, which states that if there is evidence of groundwater contamination, 

                                                                 
33

Golder Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 223 
34

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR Final Rule and 
RCRA Regulated) Closure Application, Soil  Boring Profile, pdf page 117. 
35

 Ibid, pdf page 191. 
36

 Ibid, pdf page 193. 
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such evidence will “trigger additional response activities, including a delineation of the nature and extent 

of the noted SSLs.”37  Since one SSL has been reported38 and others are likely when appropriate 

background wells are used, plans to delineate the extent of the groundwater plume at MCGS should be 

forthcoming. 

 

There is evidence that contaminated groundwater is moving into Lake Michigan and Trail Creek 

There is evidence that the contaminated groundwater at the Michigan City Generating Station is leaking 

into Lake Michigan and Trail Creek.  The evidence includes: (a) the groundwater flow direction; (b) the 

groundwater flow velocity; (c) the history of the sheet pile construction; and (d) the most recent sheet 

pile inspection. 

The groundwater at MCGS is flowing toward Lake Michigan and Trail Creek (Figure 5).  The water table 

maps included in the Closure Application and RCRA Facility Investigation Report indicate flow toward 

Lake Michigan to the north and west and toward Trail Creek to the northeast.39,40  The Closure 

Application includes a calculation that the horizontal flow of groundwater at MCGS is approximately 230 

feet per year.   

“Based upon site-specific data, average horizontal groundwater flow velocity was calculated at 

approximately 230 feet/year”41.  

 

                                                                 
37

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application pdf page 38. 
38

 Michigan City Generating Station SSL Boiler Slag Pond Notification 6-12-19, posted at 
https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan 
39

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR F inal Rule and 

RCRA Regulated) Closure Application, pdf page 53. 
40

Golder Associates, Inc (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 
126. 
41

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR Final Rule and 

RCRA Regulated) Closure Application, pdf page 34. 

https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan
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Figure 5. August 2008 Groundwater Surface Map, from the MCGS RCRA Investigation Report, pg 126 

The groundwater flow meets the sheet pile along the majority of the site boundary, but the sheet pile 

was never designed or constructed to form a water-tight barrier against groundwater  flow.  The fact 

that gradients measured in on-site monitoring wells indicate flow toward the sheet pile walls confirms 

that groundwater is migrating and transporting CCR contaminants toward discharge areas into Lake 

Michigan and Trail Creek. 

The sheet pile at MCGS has been documented to be leaking.  Appendix D of the RCRA Investigation 

Report is the Waterfront Facilities Investigations and Assessments,42 which is a report on the 2018 

inspection of the MCGS sheet pile, above and below water. The inspection documented leakage through 

the sheet pile bulkhead along Trail Creek and the Shore Protection along Lake Michigan. 

                                                                 
42

Golder Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 366. 
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The bulkhead is in Fair condition. .. surfaces below water typically exhibit minor to moderate 

corrosion over 100 percent of the surface area consisting of scaling up to ¼-inch thick and pitting 

up to 1/16-inch deep.  Water seepage is evident through the interlocks.43 

The shore protection is in Satisfactory Condition.  The steel sheet pile bulkheads exhibited minor 

to moderate corrosion with evidence of water seepage between the interlocks on the inner 

bulkhead.44 

The RCRA Facility Investigation also acknowledges the leak through the sheet pile: 

Although the sheet-pile is present around the downgradient perimeter of the Site, the underlying 

clay is not always shallow enough in all locations to allow the sheet pile to key into the clay, 

possibly allowing groundwater to flow beneath the sheet pile adjacent to Lake Michigan (e.g., 

near GAMW-01A/01B, and MW-30). Water table elevation maps created based on both recent 

and historical data suggest areas where leakage beneath or through the sheet pile may be 

occurring.45 

The groundwater at MCGS has elevated levels of arsenic, lithium, sulfate, and thallium.46  Leakage of the 

contaminated groundwater into Lake Michigan could affect the near-shore aquatic life, including aquatic 

life within the Indiana Dunes National Park which borders MCGS and extends into the Lake.  

However, the Closure Application currently lays out no plans for stopping the leak.  Coal ash closure at 

the Michigan City Generating Station should fully assess and then eliminate leaks of contaminated 

groundwater into Lake Michigan and Trail Creek, and it should eliminate the potential of any future 

leakage.   

Elimination of the leakage of contaminated groundwater into Lake Michigan and Trail Creek is required 

by both federal and state law. The off-site migration of contaminated groundwater from a waste site is a 

violation of RCRA.  Indiana coal ash regulation states 

final disposal of solid waste in the impoundment at the end of the operation of the impoundment 

is subject to approval by the commissioner, based on the requirements for coal combustion 

residuals impoundments in 40 CFR 257.50 through 40 CFR.107 and on other management 

practices that are protective of human health and the environment47. 

To be protective of human health and the environment, closure at Michigan City must stop off-site 

movement of contaminated groundwater including its movement into Lake Michigan and Trail Creek.  

                                                                 
43

 Ibid, pdf page 371. 
44

 Ibid, pdf page 372. 
45

Golder Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 3. 
46

 2018 Annual Groundwater Monitoring and Corrective Action Report for NIPSCO Michigan City Generating 
Station. https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan 
47

 329 IAC 10-9-1(c). 
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There are public drinking water intakes of surface water in the vicinity of the Michigan City Generating 

Station that could be affected,48 and there are people who catch and eat fish from Trail Creek49. 

 

Testing for impact to Trail Creek 

Not only is there documented leakage of contaminated groundwater into Trail Creek, but there is also 

evidence that the coal ash fill itself is being released into the creek.   The Waterfront Facilities 

Investigations and Assessments makes it clear that the fill behind the sheet-pile bulkhead is being lost 

into the creek: 

The bulkhead is leaning outward and/or out of plumb at sta. 3+95, 5+20 to 6+00 and 12+00 to 

13+50.  This indicates potential issues with the tiebacks and anchoring systems in these areas, 

however, this was unable to be confirmed as the anchoring systems are buried in earth behind 

the bulkhead.  Additionally, the backfill is washed out to varying degrees between sta. 6+10 to 

13+5050 (emphasis added). 

Trail Creek has been receiving contaminated groundwater and coal ash fill for an indeterminate time 

and has likely been receiving it for decades. The coal ash fill has been present behind the sheet wall 

since before 1970, as documented in the RCRA Investigation: 

The Site setting (i.e., on the Lake Michigan shoreline) and its development and expansion by 

NIPSCO and predecessor companies included the installation of sheet pile barriers along water 

side property boundaries to the east (Trail Creek) and north (Lake Michigan).  Available records 

indicate the earliest of these barriers were constructed in the 1930s. . . . One purpose of the 

sheet pile walls was to facilitate the creation of “made land”, which resulted from filling behind 

the structures with CCR produced at the generating station and /or excavated materials from the 

creation of ash ponds in the early 1970s.51 

Coal ash contains arsenic, mercury and selenium52 which, when released into an aquatic environment, 

bioaccumulate in fish. Mercury in water has long been documented to accumulate in fish, as described 

in an EPA fact sheet: 

Once released into the environment, inorganic mercury is converted to organic mercury 

(methylmercury) which is the primary form that accumulates in fish and shellfish.  

                                                                 
48

 Indiana Finance Authority (Oct 2015). Util ity Planning in Indiana. Map of Indiana surface water intakes on pdf 

page 27. 
49

 Personal communication with Michigan City residents. 
50

Golder Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 371 
51

 Ibid, pdf page 20 
52

Electric Power Research Institute (2006). Coal Ash: Characteristics, Management and Environmental Issues.  
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Methylmercury biomagnifies up the food chain as it is passed from a lower food chain level to a 

subsequently higher food chain level . . .53 

More recent studies have begun to document the bioaccumulation of arsenic in freshwater fish.  The 

following quote is from a 2007 study of fish from two arsenic-contaminated ponds which were 

compared to a pond with an arsenic concentration more than an order of magnitude lower: 

The study shows for the first time a clear effect of water arsenic concentrations on natural fish 

tissue arsenic concentrations, and is the first report of a freshwater fish species attaining arsenic 

concentrations comparable with those found in marine fish species.  Furthermore, the high 

concentrations of toxic inorganic arsenic (predominantly arsenate) in the muscle tissue of the 

edible fish C. striata have human health implications54 

Since Michigan City Generating Station has been releasing coal ash fill and contaminated groundwater 

into Trail Creek, likely for several decades, we are requesting an assessment of off-site release of waste 

materials.  The water and sediments of Trail Creek should be tested and the release  of ash and 

contaminated groundwater thoroughly investigated.  Since people in the area consume fish from Trail  

Creek, we are also requesting an evaluation of fish tissue in Trail Creek, both existing data from Indiana 

fish tissue monitoring and testing for other bioaccumulative contaminants from coal ash in fish tissue.  

 

Investigation of soil contaminated by off-site spread of coal ash 

Over the long history of burning coal at the Michigan City Generating Station, there have been releases 

of coal ash that have settled on the surrounding community.  This occurred in part because NIPSCO 

resisted use of certain air pollution controls until a major consent decree with EPA in 2011.55  From time 

to time, there have also been malfunctions that released ash, like the July 2018 release that coated the 

nearby community with ash.56  A prison and some of the Michigan City parks are close enough to the 

generating station to be affected.    

Coal ash carries an array of hazardous heavy metals57.  Where it contaminates soil it can pose an human 

exposure risk, as has been determined in the Town of Pines, Indiana.  

 . . .fly ash was used as landscaping fill in and around the Town of Pines, and some fill areas have 

concentrations of constituents that present an unacceptable exposure risk to human health. 58 

                                                                 
53

 US Environmental Protection Agency (2001). Fact Sheet: Mercury Update:  Impact on Fish Advisories. EAP-823-F-
01-011 
54

Jankong, P et. al. (2007) Arsenic accumulation and speciation in freshwater fish l iving in arsenic-contaminated 
water. Env Chem,4,DOI: 10.1071/EN06084 
55

 United States District Court for the Northern District of Indiana (2011). Consent Decree in United States of 
American and State of Indiana vs. Northern Indiana Public Service Company. 
56

 Smith, K. (July 6, 2018). NIPSCO ash falls in park as fireworks fly.  In Michigan City News Dispatch 
57

 Electric Power Research Institute (2009). Coal Ash: Characteristics, management and environmental issues.  
58

 US EPA (Sept 2016) Town of Pines Superfund Site:  Record of Dec ision, pdf page 11 
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Therefore, we are requesting an investigation of whether soil in Michigan City has been contaminated 

by coal ash, particularly in the nearby prison and parks.  We also request that the investigation assess 

whether ash was used as fill in Michigan City.  Such an investigation would be in keeping with Indiana 

coal ash regulation 327 IAC 10-9-1 which states: 

For a coal combustion residuals impoundment subject to 40 CFR 257, Subpart D, final disposal of 

solid waste in the impoundment at the end of the operation of the impoundment is subject to 

approval by the commissioner, based on the requirements for coal combustion residuals 

impoundments in 40 CFR 257.50* through 40 CFR 257.107* and on other management 

practices that are protective of human health and the environment. (emphasis added) 

 

MCGS berms contain CCR and should also be removed 

The Conceptual Closure Plan for the Boiler Slag Pond posted on NIPSCO’s CCR website59 indicates that 

the berms surrounding the pond will be pushed into the ponds after the coal ash is excavated. 

After final receipt of CCR and dewatering activities are complete, CCR will be removed from the 

Unit. The above grade portion of the impoundment berms will then be graded inward to reduce 

interior slopes .  . .60 

The more complete Closure Application submitted to IDEM does not include grading the berms 

inward.61  The description of the ponds and their excavation runs from pdf page 19 to 26.  The only 

mention of the berms is on pdf page 26, 

The interior berms, (i.e., the berm between the Secondary Settling Pond No.1 and the Primary 

Settling Pond No.2) and the berm between Secondary Settling Pond No.2 and Boiler Slag pond 

will remain in place. 

The berms should neither be graded into the excavated ponds nor left standing since they contain CCR.  

In the RCRA Facility Investigation Report the description of how the impoundments were built includes 

the statement “NIPSCO constructed these four basins in the early 1970s . . . A sand/gravel/CCR materials 

berm surrounds each basin.”62  Since they contain CCR, the berms should be removed from the site and 

taken to the landfill with the rest of the coal ash.   

The provision of the federal rule that applies to closure of coal ash impoundments by removal , § 

257.102(c), requires removal of CCR and decontamination of the unit.  If CCR is left behind in a CCR-

                                                                 
59

https://www.nipsco.com/our-company/about-us/our-environment/ccr-rule-compliance#Michigan 
60

 Haley and Aldrick, Inc. (Feb 7, 2019). CCR Conceptual Closure Plan - Version #2, Northern Indiana Public Service 
Co. Michigan City Generating Station - Boiler Slag Pond. 
61

 Wood Environment & Infrastructure Solutions, Inc (2018).  Surface Impoundment Closures (CCR Final Rule and 
RCRA Regulated) Closure Application, Virtual File Cabinet document #82667727. 
62

Golder Associates (Dec 2018). RCRA Facil ity Investigation Report, Michigan City Generating Station. pdf page 28. 
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containing berm, the CCR will not have been completely removed, and the unit will not have been 

decontaminated. 

 

Dust control during closure 

During closure there will be excavation and transportation of ash as well as backfilling that could raise 

significant dust.  Particles in coal ash can be as small as 1 micron,63 small enough that people can inhale 

them deep into the alveoli of their lungs.  Fine particulate matter at that size has been well documented 

to exacerbate both respiratory and cardiovascular diseases.64  Given the proximity of MCGS to 

residential and commercial neighborhoods and the proximity of the proposed receiving landfill at 

NIPSCO’s Schahfer Generating Station to private residences, control of dust during closure and 

transportation is vital. 

NIPSCO has not yet described the specific measures that will be taken for dust control during coal ash 

closure. The Closure Application states that dust control will be a priority and that the contractor doing 

the excavation of the impoundments will be responsible for dust control and writing a dust control 

plan.65  In its request for additional information (RAI) in April 2019, IDEM noted the absence of the dust 

control plan and required that it be submittal before excavation begins.66  NIPSCO’s response to the RAI 

reiterated that they would place this responsibility on the contractor and said they would share the 

control plan with IDEM.67 In reference to closure activities, NIPSCO’s CCR Fugitive Dust Control Plan says 

only  

Increased transportation activities related to the closures of CCR surface impoundments will be 

monitored for potential need for increased road watering and/or additional fugitive dust control 

methods, including but not limited to, the possible use of chemical dust suppression agents. 68 

We appreciate NIPSCO’s stated commitment to dust control during closure.  We hope to see a plan 

detailing specific dust control measures soon. These essential safety measures must not be left solely in 

the hands of a contractor, but must be scrutinized by IDEM and the public to guarantee their adequacy 

to protect public health.  
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Electric Power Research Institute (2009). Coal Ash: Characteristics, management and environmental issues. 
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Summary of problems with MCGS coal ash closure 

Based on our review of numerous documents related to the coal ash at the Michigan City Generating 

Station (MCGS) including the Closure Application, RCRA Facility Investigation Report, groundwater 

monitoring reports, and others, we have found significant problems with the proposed coal ash closure 

at MCGS.  In the preceding pages we have documented those problems.  In summary, the problems are: 

 The monitoring wells listed as ‘background’ for CCR Rule purposes (GAMW-5, GAMW-12, and 

GAMW-18) are contaminated by coal ash and inappropriate for use as background wells. 

 Replacement background wells proposed by NIPSCO (MW-110, MW-113, and MW-115) are 

inappropriate because they are also in areas with extensive CCR fill. 

 Calculation of Groundwater Protection Standards (GWPS)and the Statistically Significant Levels 

(SSLs) was based on inappropriate background wells 

 There is evidence that groundwater contaminated by coal ash is moving from MCGS into Lake 

Michigan and Trail Creek. 

 The extensive coal ash fill on the MCGS site: 

o exceeds the volume of coal ash in the impoundments; 

o interferes with closure of the ash impoundments by removal; 

o interferes with removal verification; 

o is extensively present below the water table 

o is a massive reservoir of ash which will continue to contaminate groundwater after 

impoundment excavation; and 

o resides in the floodplain of Lake Michigan and Trail Creek creating a risk of spill.  

 The contaminated groundwater and coal ash fill leaking into Lake Michigan and Trail Creek and 

the spill risk pose risks to human health and the environment. 

 Coal ash has been released into the air from MCGS and settled on the surrounding community 

 

 

Recommendations 

We urge IDEM to require that NIPSCO take the following measures to address these problems: 

 Establish appropriate background wells.  Potential background wells unaffected by coal ash are 

already available at MCGS (MW-36, MW-108, and MW-109). 

 Groundwater Protection Standards and Statistically Significant Levels (SSLs) should be 

recalculated using appropriate background wells that are unaffected by coal ash. 

 Characterize the plume of contaminated groundwater fully, including investigation of off -site 

migration. 

 Remove all of the coal ash from the Michigan City Generating Station and take it to a lined 

landfill out of the floodplain.  This removal should include the ash in all of the current and 

former impoundments and their berms and the coal ash fill. 
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 Investigate off-site release of coal ash into Trail Creek and into the surrounding community with 

testing of creek water, creek sediment, and soil. 

 Investigate coal ash impact on fish in Trail Creek. 

We realize that excavation of the coal ash fill will be an extensive and lengthy undertaking.  We 

understand that buildings and other power station infrastructure were built on top of some of the fill. 

However, there appears to be no environmentally-sound alternative.  The fill includes massive amounts 

of coal ash separated from Lake Michigan and Trail Creek only by sheet pile.  The sheet pile is showing 

signs of deterioration and is leaking contaminated groundwater and ash into the lake and creek.  We 

have come to the conclusion that removal of the fill is the only solution that will  correct the 

groundwater contamination, stop the leakage into Lake Michigan and Trail Creek, and eliminate the spill 

risk from storing coal ash in the floodplain. The health, welfare and environment of the Michigan City 

community and the Indiana Dunes State and National Parks depends upon full and effective cleanup of 

the MCGS site.  

We sincerely appreciate the opportunity to comment on NIPSCO’s closure plans for the coal ash at the 

Michigan City Generating Station.  We hope you will take our comments under serious consideration as 

you determine next steps.  We would like to request a meeting with IDEM staff to discuss the coal ash 

closure at Michigan City. Please contact Indra Frank at ifrank@hecweb.org or 317-981-3207 to arrange a 

meeting and for any follow up questions. 

 

Sincerely, 

 

Indra Frank 
Director of Environmental Health and Water Policy 
Hoosier Environmental Council 
 
Tim Maloney 
Senior Policy Director 
Hoosier Environmental Council 
 
Bowden Quinn 
Chapter Director 
Hoosier Chapter  
Sierra Club 
 
John Blair 
Executive Director 
Valley Watch 
 
Natalie Johnson 
Executive Director 

mailto:ifrank@hecweb.org
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Save the Dunes 
 
Kerwin Olson 
Executive Director 
Citizens Action Coalition 
 
Jason Flickner 
Director 
Lower Ohio River Waterkeeper 
 
Linda Hanson and Barb Schilling 
Co-presidents 
League of Women Voters of Indiana 
 
Jo Ann Engquist 
President 
League of Women Voters of La Porte County   
 
Patty Slamkowski 
President 
League of Women Voters of Porter County 
 
Barb Schilling 
President 
League of Women Voters of Calumet Area 
 
Lisa Evans 
Senior Counsel  
Earthjustice 
 
Thom Cmar 
Deputy Managing Attorney, Coal Program 
Earthjustice 
 
Jeffrey Hammons 
Staff Attorney 
Environmental Law & Policy Center 
 
Colin Deverell 
Midwest Program Manager 
National Parks Conservation Association 
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Appendix F 

Michigan City Common Council 

Resolution #4781 
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Appendix G 

Comments from the Town of Beverly Shores, IN   

 



Comments from the Town of Beverly Shores, IN 
regarding Coal Ash Transport from 

NIPSCO’s Michigan City Steam Electric Station 
 

May 21, 2020 
 

Ms. Hopkins: 
 
The Town of Beverly Shores appreciates the opportunity to provide these public comments to 
IDEM regarding the transport of coal ash from Michigan City to a solid waste disposal facility in 
Jasper County. These comments were approved on May 19, 2020, for submission on behalf of 
the Beverly Shores Town Council.  
 

1) The Town Council strongly supports NIPSCO’s closure of five coal ash ponds located 
immediately adjacent to Lake Michigan and the Indiana Dunes National Park. Beverly 
Shores is a beach-oriented community located about two miles west of the coal ash 
ponds and therefore appreciates the removal of industrial solid waste and its adverse 
risk to surface water and groundwater quality. 
 

2)  The Town Council recommends diligent oversight by IDEM personnel through 
inspection of NIPSCO’s closure activities and the trucking of the coal ash off-site from 
Michigan City to the landfill. 
 

3) The Town Council urges IDEM to approve a route for trucking that prohibits transport 
along U.S. Highway 12 (Dunes Highway) west of Indiana Highway 520 in Town of Pines. 
Such a prohibition would keep trucks out of the heart of the Indiana Dunes National 
Park and away from a narrow two-lane roadway lacking adequate shoulders.  
 

4) IDEM should instead require that trucks transport coal ash from Michigan City westward 
on U.S. Highway 12 only as far as the Town of Pines. There, trucks should turn south on 
Indiana Highway 520 to U.S. Highway 20 and westward on 20 to Indiana Highway 49. 
Indiana Highway 520 and U.S. Highway 20 are both 4-lane roadways, more suitably 
designed for trucking of the tremendous scale planned for these closure activities. 
 

5) IDEM should require that trucks carrying coal ash be covered securely to eliminate 
fugitive discharge of ash from trucks onto the roadway to prevent adversely affecting 
other motorists and blowing onto private property and into drainageways. IDEM and 
law enforcement personnel should regularly inspect transport vehicles to deter a 
possible lack of diligence on the part of haulers used by NIPSCO. 
 



If you have any questions, I am your point of contact for our town council and can be reached 
either by e-mail at tweber.bscouncil@gmail.com or you may call me at 512.965.8014. 
 
Sincerely, 
 
 
Thomas Weber 
Council Member at Large 
Town of Beverly Shores, IN  

mailto:tweber.bscouncil@gmail.com
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Appendix H 

Town of Pines Council 

Resolution 2020-06-01   

 



TOWN OF PINES COUNCIL

RESOLUTION NO' 

-2020-06-01-

MAKINGREcoMMENDATIoNSANDREQUEsTsREGARDINGNtPSco,SREMoVALoFcoALASHFRoM
lTsMlcHlGANclTYFAclLlTYToMAxlM]zEPUBLICSAFETYANDTHEABILITYToMoNIToRTHE

IMPLEMENTATIoN oF THE PR'JEcT, E*PRE'S coNcERNs, AND PR.VIDE INPUT To ADDRESS THEM.

WHEREAS,underitsproposedplanprovidedtothelndianaDepartmentofEnvironmental

Management (IDEM), the Northern lndiana Public service Company (NIPSCO) is planning to dig up to

lT0,600cubicyordscoolashfrombasinsatitsMichigancity(city)facilityandtransportittoalandfillat
their Schafer plant in Jasper County (Project); and

WHEREAS,coalashcontainsmanypossibletoxinsincludingarsenic,radium,mercury,andlead

which can cause serious health probrems such as cancers, chronic respiratory sicknesses, brood, heart'

lung, neurological, and skin diseases; and

wHEREAS, particulate matter is a dangerous air pollutant linked to adverse respiratory and

cardiovascular health effects and to a higher rist< of mortality from coVlD-19; and

WHEREAS,NlPSCO,sProjectmayputTownofPines,MichiganCity,JasperCounty,andother

communities arong the transportation route at a hearth risk due to the air-borne particurate matter

generatedduringtheimplementationoftheProjectandNorthwestlndiana(NWl),aregionadversely
impactedbyalegacyofenvironmentalpollution.TheTownofPineshasahistoryofcontaminationof
coarAsh from Nrpsco that they are stiil suffering the repercussions of. Thirty-eight homes within the

TownofPinesstillreceivebottledWaterastheywerenotprovidedmunicipalwater,aswellasthe
remedial area extending outside the town is continuing to struggle to achieve clean water for their

homes. Residents shourd not have to endure any addition exposure from these potential pollutants; and

wHEREAS, although NIPSCO has advised that it intends to implement the Project so as to

maximize the safety and protection of the pubric, incruding by minimizing the creation of any air-borne

particurate matter and preventing any pruiic exposure to it, the councir berieves that it is necessary for

the Town of pines to monitor, express concerns, and provide input on the implementation of the project

soastobeabletoprotectthehealth,safety,andwelfareofitscitizensandvisitors'



NoW,THEREFoRE,THEToWNoFPlNESCoUNClL,withavestedinteresttoprotectthehealth,

safety, and welfare of the Town of Pines residents and visitors, resolves as follows:

t. once the closure of the Michigan city coal ash ponds begin, we request that:

a.NlPScoworkwithanindependentCommunityReviewCommitteetoassessthe
cleanupandclosureprocess;providetheCommitteeregularupdates;fundan
independenttechnicalexpertwhocanmonitortheProjectandprovideinstruction;
information,andadvicetotheCommittee;andintheCommunityReview
Committee' include a Representative from Town of Pines'

b. IDEM publish an online webpage so public comments/concerns can be readily

collected during the Project'

C.lDEMestablishand.nfor.eproceduresthatensurethesafeexcavation,loading,

:fl 'I,ffi :t*l*nrf :ff #:ii::IJ'ff T;i::::ln:il:T;T[['r'Ihe
public.

d.lDEMhiresanexperienced,neutralthird-partytobepaidforbyNlPSCotomonitor
the air for particulate matter near the Michigan City plant and Schafer landfill sites

duringexcavation,transportation,anddisposalofthecoalashandmakereal-time
data from the monitoring available to the public to protect the health and safety of

the workers and the Public'

e.lDEMinspecttheroadwaysthroughouttheentireremovaIphaseoftheProject,
monitoring for and minimizing airborne dust'

f.NlPSCotransportthecoalashin,,Siftproof,,vehiclesandencapsulatedtoprevent
ash from escaping during transportation'

S.lDEMpostponethe,emoualofNlPSCo,scoalashfromtheMichiganCitycoalplant
until after covlD-19 has resolved in order to save lives' The delay should remain

effective until the centers for Disease control and Prevention has determined that

dangers posed form COVID-19 are minimalfor the State of lndiana'

h'lDEMreroutestheirremovaIprocessoffofHighwayl2/DunesHighway,avoiding
theTownofPines,duetolackofapoliceforcewithintheTownofPines,aswellas
onlyhavingaccesstoaVolunteerFireDepartment,whichdoesnothavethemeans
to assist or controla potentialaccident involving coalash transport'

i.lDEM,whenroutingtransportvehicles,shouldconsiderNoTusingHighway12to
Highway 520 to Highway 20 via the Town of Pines' This area and these three

Highwaysarehightrafficthoroughfareswhichalsoincludeaccidentprone
inlrsections and there is no traffic light control in the area'

j.TownofPinessuggestsanalternativerouteofHitchcockRoadtoHighway20,
where there are fewer residing residents than through the main thoroughfare in the

Town of Pines, as well as Stop Light accessibility'

2.lnadditiontothethirdpartymonitorreferencedindabove,thattheTownCouncilis
allowed representatives, including at least two (2) residents appointed by the Town Council

whohaveknowledgeofandexpertiseinthedesignandimplementationofprojectssimilar
to the Project to maximize public safety and eliminate the risk of pollutants becoming air-



borneandarisktothehealthoftheworkersimplementingtheProjectandthepublic.This
team will review and comment on NIPSCO',s prOpOSed plan for implementing tho Project' to

monitorNlPSCo,simplementationoftheProject,tocommenttoNlPsco,IDEM,andthe
publicaboutandprovideinputon,anyconcernsithasabouttheimplementationofthe
Project'

This Resolution to be effective upon passage and approval by the Town Council'

Passed and adopted tl.'i' I ?'h day of June 2020 by a vote or -Z-to CI .

lanice Lowe, Vice President

Town of Pines Council

Vicki Kuzio, Council Member

Town of Pines Council

Approved on the I Clt"dav ofJune 2020'

James Prast, Council President

Town of Pines Council

,\\
Attest: '-\-/ L.t,( ,, lt-t' { a '"' ----

Shelby Mashburn, Cle rl(,T'y'easure r

Town of Pines
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