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EXECUTIVE SUMMARY 
Interstate Power and Light Company (IPL), an Alliant Energy company, operates a dry ash landfill and 
ash pond at the Lansing Generating Station (LAN). The landfill and pond were used to manage coal 
combustion residuals (CCR) and wastewater from the power plant, which burned coal to generate 
electricity until December 31, 2022. The power plant at the LAN facility has been decommissioned, 
and the landfill has been closed. Construction to consolidate the remaining CCR in the ash pond and 
cap is complete. 

IPL samples and tests the groundwater in the area of the landfill and pond to comply with U.S. 
Environmental Protection Agency (U.S. EPA) standards for the Disposal of CCR from Electric Utilities, 
or the “CCR Rule” (Rule). Groundwater monitoring is also conducted under an Iowa Department of 
Natural Resources (IDNR) sanitary disposal project permit for the landfill.  

Groundwater samples from one of the wells installed under the Rule to monitor the landfill and pond 
contain arsenic at levels higher than the Groundwater Protection Standards (GPS) defined in the 
Rule. Arsenic occurs naturally and can be present in coal and CCR. 

IPL has prepared this Selection of Remedy Report in accordance with the requirements of the CCR 
Rule. The information in this report builds on the Assessment of Corrective Measures (ACM) Report 
issued in September 2019, ACM Addendum No. 1 issued in November 2020, and ACM Addendum 
No. 2 issued in June 2023. The ACM and ACM Addendums were prepared in response to the 
groundwater sampling results at the LAN facility. 

The Selection of Remedy process is one step in a series of steps defined in the Rule and shown 
below. 

 

 

Prior to developing the Selection of Remedy Report, the nature and extent of groundwater impacts at 
the LAN facility were discussed in the ACM and ACM Addendums No. 1 and No. 2. Through the 
development of the ACM and subsequent addendums, IPL worked to understand the following: 

• Types of soil and rock deposits in the area of the LAN facility. 
• Depth of groundwater. 
• Direction that groundwater is moving. 
• Potential sources of the arsenic in groundwater. 
• The area where arsenic levels are higher than the U.S. EPA standards. 
• The people, plants, and animals that may be affected by levels of arsenic in groundwater 

that are above the GPS. 

Implementation 
of Corrective 

Action               
40 CFR 257.98
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Remedy            

40 CFR 257.97

Assessment of 
Corrective 
Measures         

40 CFR 257.96

Assessment 
Monitoring       

40 CFR 257.95
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IPL has identified appropriate options, or Corrective Measures, to bring the levels of arsenic in 
groundwater below U.S. EPA standards. In addition to stopping landfill disposal of CCR and the 
discharge of CCR and LAN wastewater to the pond, these corrective measures include: 

• No Action 
• Cap CCR in Place with Monitored Natural Attenuation (MNA) 
• Consolidate CCR and Cap with MNA 
• Excavate and Dispose CCR on Site with MNA 
• Excavate and Dispose CCR in Off-site Landfill with MNA 
• Consolidate and Cap with Chemical Amendment 
• Consolidate and Cap with Groundwater Collection 
• Consolidate and Cap with Barrier Wall 

Because the time allowed by the Rule to prepare the ACM was limited, IPL worked to improve the 
understanding of the items listed above and issued ACM Addendum No. 1 in November 2020 and 
ACM Addendum No. 2 in June 2023. 

Based on the assessment of the nature and extent of arsenic, current data indicates that the source 
of the arsenic GPS exceedances is unrelated to the dry ash landfill and ash pond. 

Arsenic occurs naturally in air, water, soil, and rock. Arsenic is also commonly present in coal and 
CCR. The LAN CCR Units do not appear to be the source of the arsenic GPS exceedances. Lines of 
evidence that indicate the arsenic GPS exceedances are not from the CCR Units are:  

• Low arsenic concentrations have repeatedly been reported in laboratory tests of 
groundwater samples from a monitoring well nest installed between the CCR Units and 
the well where arsenic concentrations exceed the GPS. 

• The arsenic concentration in a sample collected from the Upper Ash Pond outfall was 
below the arsenic GPS. The outfall sample included the flow from a groundwater 
interceptor drain installed between the Upper Ash Pond and the well where arsenic 
concentrations exceed the GPS. 

Lines of evidence that support an alternate source of arsenic GPS exceedances are:  

• Anoxic reducing conditions that can result in increased arsenic concentrations are 
present in a localized area near the well with arsenic GPS exceedances. 

• Anoxic conditions, resulting in potential higher arsenic concentrations, may be caused by 
the organic material described in the boring log of the well with arsenic GPS 
exceedances. The organic material is absent in other site monitoring wells. 

IPL held a public meeting on October 12, 2020, to discuss the contents of the September 2019 ACM 
with interested and affected parties. IPL held an additional public meeting on January 11, 2022, to 
discuss the ACM Addendum No. 1. IPL held a public meeting with interested and affected parties to 
discuss Addendum No. 2 on June 12, 2023.  

For more information on Alliant Energy, view the Alliant Energy Corporate Responsibility Report at 
https://poweringwhatsnext.alliantenergy.com/crr/.  
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 INTRODUCTION AND PURPOSE 
This Selection of Remedy Report was prepared to support compliance with the groundwater 
monitoring requirements of the “Coal Combustion Residuals (CCR) Final Rule” published by the 
U.S. Environmental Protection Agency (U.S. EPA) in the Hazardous and Solid Waste Management 
System; Disposal of Coal Combustion Residual from Electric Utilities; Final Rule, date April 17, 2015 
(U.S. EPA, 2015), and subsequent amendments. Specifically, this report was prepared to fulfill the 
requirements of a final report identified in 40 CFR 257.97(a) and identify the remedy selected to 
address the arsenic Groundwater Protection Standard (GPS) exceedances observed in groundwater 
samples from detection monitoring wells for the former Lansing Generating Station (LAN) Upper Ash 
Pond and now closed LAN Landfill. These GPS exceedances for arsenic were initially identified in the 
Notification of GPS Exceedance dated February 13, 2019. 

Although IPL has concluded that the source of the arsenic GPS exceedance is not associated with 
the CCR units at the former LAN facility and no further action is required, this Selection of Remedy 
report was prepared to address the requirements in 40 CFR 257.97(a). This Selection of Remedy 
report includes a description of the selected remedy and how it meets the requirements of 
40 CFR 257.97(b), which are described in Section 3.1. 

The situation encountered at the LAN facility where further investigation of the nature and extent of 
GPS exceedances during corrective action reveals a potential source other than the CCR unit is not 
specifically addressed in the CCR Rule. This Selection of Remedy report was developed to meet the 
corrective action requirements of the CCR Rule and the content is based on guidance from other 
relevant U.S. EPA programs, such as the Superfund program (U.S. EPA 1999), that contemplate 
similar circumstances. 

 BACKGROUND 

 SITE INFORMATION AND MAP 
LAN is located along the west bank of the Mississippi River, south of the City of Lansing, in 
Allamakee County, Iowa. The address of the former plant is 2320 Power Plant Drive in Lansing, Iowa 
(Figure 1). The coal-fired generating plant at LAN ceased coal-fired electric generating activities at 
the end of 2022 and has been decommissioned. The facility also includes a CCR landfill and a CCR 
settling pond. The LAN facility was originally constructed in 1948, with additional units added in 
1957 and 1976. 

The groundwater monitoring system at LAN is a multi-unit system monitoring two existing CCR Units 
that are contiguous: 

• LAN Landfill (existing landfill) 
• LAN Upper Ash Pond (existing surface impoundment) 

The LAN Landfill has been closed under a sanitary disposal project closure permit (Permit 
#03 SDP-05-01C) administered by the Iowa Department of Natural Resources (IDNR). A separate 
groundwater monitoring system has been established to monitor the landfill for the state permit. The 
landfill was closed in 2023 by installing a state-permitted final cover that meets the CCR Rule 
minimum design requirements in 40 CFR 257.102(d)(3). 
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The LAN Upper Ash Pond was operated until disposal activities ended on July 27, 2023. The LAN 
Upper Ash Pond was operated with discharges regulated under individual National Pollutant 
Discharge Elimination System (NPDES) Permit Number IA0300100. The LAN Upper Ash Pond will 
close in accordance with the CCR Closure Plan and the Notification of Intent to Close issued on 
August 14, 2023. The ash pond will be closed by installing a state-permitted final cover that meets 
the CCR Rule minimum design requirements in 40 CFR 257.102(d)(3). The consolidation of CCR and 
construction of the final cover was completed in 2023 under a sanitary disposal project closure 
permit (Permit #03-SDP-13-23C) administered by the IDNR. 

A map showing the CCR Units and all background (or upgradient) and downgradient monitoring wells 
with identification numbers for the CCR groundwater monitoring program is provided as Figure 2. 
Monitoring wells installed for the state monitoring program for the CCR landfill are also shown on 
Figure 2. The monitoring wells and their location and role in the monitoring network are included in 
Table 1. A summary of the monitoring event dates are included in Table 2. 

 UPDATED NATURE AND EXTENT OF GROUNDWATER IMPACTS 
The potential sources of the arsenic impacts in groundwater have been under evaluation since the 
initiation of the ACM that was issued in September 2019. Based on the data obtained to date, the 
LAN Upper Ash Pond and LAN Landfill are no longer considered the likely source of the statistically 
significant levels (SSLs) above the GPS for arsenic at monitoring well MW-302. Instead, arsenic 
impacts in groundwater in the area of MW-302 are likely due to in-situ geochemical processes in 
organic-rich sediments present near MW-302. These processes and the source of arsenic in 
groundwater at MW-302 were described in ACM Addendum No. 2 (SCS, 2023). 

Since ACM Addendum No. 2 was issued in June 2023, IPL has continued groundwater assessment 
monitoring. Current groundwater monitoring results were summarized in the 2023 Annual 
Groundwater Monitoring and Corrective Action Report issued for the LAN Landfill and LAN Upper Ash 
Pond on January 31, 2024. 

 CORRECTIVE MEASURES AND REMEDY SELECTION 
Several corrective measure options were presented in detail in ACM Addendum No. 2, dated June 5, 
2023. 

This report identified the following corrective measure alternatives for the arsenic impacts to 
groundwater associated with the closed LAN Landfill and the LAN Upper Ash Pond where closure 
construction is complete: 

• Alternative 1 (A1) – No Additional Action 
• Alternative 2 (A2) – Close and Cap in Place with MNA 
• Alternative 3 (A3) – Consolidate and Cap with MNA 
• Alternative 4 (A4) – Excavate CCR and Dispose On Site with MNA 
• Alternative 5 (A5) – Excavate CCR and Dispose Off Site with MNA 
• Alternative 6 (A6) – Consolidate and Cap with Chemical Amendment 
• Alternative 7 (A7) – Consolidate and Cap with Groundwater Collection 
• Alternative 8 (A8) – Consolidate and Cap with Barrier Wall 
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The following sections present: 

• A comparison to the minimum criteria set forth in 40 CFR 257.97(b). 
• A discussion of the evaluating criteria in 40 CFR 257.97(c). 
• A summary of the selected remedy. 

 APPLICABILITY OF CORRECTIVE MEASURES 

A1  
IPL is committed to implementing corrective measures as required under the Rule, and the No 
Additional Action alternative was included in ACM Addendum No. 2 as a viable alternative based on 
the available data indicating the CCR Units are not the source of groundwater impacts above the 
GPS at LAN. Under this alternative the closure of the LAN Upper Ash Pond will proceed as described 
in the Closure Plan for Existing CCR Surface Impoundment (currently Amendment No. 2 [SCS, 2020]) 
and in accordance with the requirements of 40 CFR 257.102(d), the closed LAN Landfill will be 
monitored in accordance with an existing State of Iowa sanitary disposal project closure permit, and 
groundwater monitoring will continue in accordance with 40 CFR 257.94. 

A2 through A8 
Based on the updated nature and extent of the groundwater impacts at LAN and the conclusion that 
the CCR units are not the source of arsenic in groundwater at concentrations exceeding the GPS in 
samples from MW-302, the arsenic detected in groundwater samples from MW-302 is no longer a 
matter of CCR Rule compliance. Therefore, corrective actions to address GPS exceedances via 
Alternatives 2 through 8 are no longer necessary and they have been eliminated from further 
consideration. 

 MINIMUM CRITERIA 
The selected remedy must meet the minimum criteria set forth in 40 CFR 257.97(b). It is our opinion 
that Alternative 1 can meet the requirements in 40 CFR 257.97(b)(1) through (5) based on the 
information currently available and that no other alternatives are necessary since the arsenic GPS 
exceedances at MW-302 are not attributable to the CCR units at the LAN facility. 

 EVALUATION FACTORS 
Each remaining alternative remedy was evaluated based on the criteria set forth in 257.97(c). Since 
the only remaining alternative is A1, the remedies were not compared with each other. However, to 
be responsive to the requirements in the CCR Rule, an evaluation of A1 based on the following 
evaluation criteria is provided in the sections that follow: 

• Long- and Short-Term Effectiveness [257.97(c)(1)] 
– Magnitude of reduction of existing risks. 
– Magnitude of residual risks in terms of likelihood of further releases due to CCR 

remaining following implementation of a remedy. 
– The type and degree of long-term management required, including monitoring, 

operation, and maintenance. 
– Short-term risks to human health and the environment associated with:  
 Excavation 
 Transportation 
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 Re-disposal 
– Time until full protection is achieved. 
– Potential for exposure for humans and environmental receptors to remaining wastes, 

considering the potential threat to human health and the environment associated 
with excavation, transportation, re-disposal, or containment. 

– Long-term reliability of the engineering and institutional controls. 
– Potential need for replacement of the remedy. 

• Source Control to Reduce Future Releases [257.97(c)(2)] 
– The extent to which containment practices will reduce further releases. 
– The extent to which treatment technologies may be used. 

• Ease or Difficulty of Implementation [257.97(c)(3)] 
– Degree of difficulty associated with constructing the technology. 
– Expected operation reliability of the technologies. 
– Need to coordinate with and obtain necessary approvals and permits from other 

agencies. 
– Availability of necessary equipment and specialists. 
– Available capacity and location of needed treatment, storage, and disposal. 

• Community Acceptance [257.97(c)(4)] 
– The degree to which community concerns are addressed by a potential remedy. 

 Long- and Short-Term Effectiveness [257.97(c)(1)] 
Based on the discussion of potential receptors and pathways provided in ACM Addendum No. 2, the 
existing long- and short-term risks associated with the arsenic GPS exceedances at MW-302 are 
minimal.  

• A1 provides a suitable reduction in existing risk. 

• The magnitude of residual risks in terms of the likelihood of further releases due to CCR 
remaining at the LAN facility are adequately addressed by A1 and will be monitored 
during the post-closure period in accordance with the requirements of 40 CFR 257.104. 

• The long-term monitoring, operation, and maintenance under A1 is defined by the 
post-closure care requirements in 40 CFR 257.104. 

• There are no remaining short-term risks to human health and the environment 
associated with excavation, transportation, or re-disposal of CCR with A1 since all closure 
construction for the LAN Landfill and LAN Upper Ash Pond were completed in 2023. 

• Full protection as required by the CCR Rule will be achieved with A1 once the certification 
of closure of the LAN Upper Ash Pond is completed, which is expected to occur in 2024. 

• The potential for exposure for humans and environmental receptors to remaining wastes 
with A1 has been minimized by the closure construction completed to date. 

• The long-term reliability of the engineering and institutional controls provided by A1 is 
good as they meet or exceed the requirements for final cover in 40 CFR 257.102(d)(3). 
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There is significant industry experience with the methods used in the construction of the 
final cover over CCR in the LAN Landfill and LAN Upper Ash Pond. Capping is a common 
practice and the industry standard for closure in place for remediation and solid waste 
management. 

• The potential need to replace A1 is likely low. The success of this alternative will be 
evaluated during the post-closure care required by 40 CFR 257.104. 

 Source Control to Reduce Future Releases [257.97(c)(2)] 
Based on investigations performed at the LAN facility to date, the LAN Landfill and LAN Upper Ash 
Pond are not the source of the SSLs above the GPS for arsenic at monitoring well MW-302. The 
additional information presented in ACM Addendum No. 2 indicates that there has not been a 
release from the CCR units at the LAN facility. Therefore, A1 provides suitable source control to 
reduce future releases. 

 Implementation [257.97(c)(3)] 
The most difficult stages of implementing A1 have been completed with the design, permitting, and 
closure construction that concluded in 2023. 

 Community Acceptance [257.97(c)(4)] 
No comments were received during the initial public meeting held on October 12, 2020, presenting 
the ACM. Additionally, no comments related to the ACM Addendum No. 1 were received during the 
public meeting held on January 11, 2022, presenting the November 2020 addendum to the ACM, 
nor were comments related to the ACM Addendum No. 2 during the public meeting on June 12, 
2023.  

In addition, the IDNR issued Sanitary Disposal Project Closure Permits #03-SDP-05-01C and 
#03-SDP-13-23C for the construction of the final cover at the LAN Landfill and the LAN Upper Ash 
Pond. The closure permits also regulate post-closure care of the consolidated and capped CCR at 
LAN that is part of A1.  

 SELECTED REMEDY 

 Remedy Description 
A1 – No Additional Action has been selected based on the evaluation of factors defined in 257.97(c), 
presented above, and is the selected remedy. 

IPL is committed to implementing corrective measures as required under the Rule, and the No 
Additional Action alternative is a viable alternative based on the available data, which indicates 
the CCR Units are not the source of groundwater impacts above the GPS at LAN. This alternative 
was presented in ACM Addendum No. 2 under the presumption that the closure of the LAN Upper 
Ash Pond would proceed as described in the Closure Plan for Existing CCR Surface Impoundment 
(currently Amendment No. 2 [SCS, 2020]) and in accordance with the requirements of 
40 CFR 257.102(d), the LAN Landfill would close in accordance with the CCR Rule and existing State 
of Iowa sanitary disposal project permit, and groundwater monitoring will continue in accordance 
with 40 CFR 257.94. The presumed activities are underway or completed and A1 is an appropriate 
remedy. 
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 Satisfying Minimum Criteria 
The selected remedy is expected to meet the minimum criteria established in 257.97(b) and 
described in Section 3.2. Each requirement is discussed below. The selected remedy was evaluated 
considering the factors in 40 CFR 257.97(c), which are discussed in Section 3.3.  

257.97(b)(1) – Be protective of human health and the environment:  
Based on the currently available information for this site the CCR units are not the source of 
groundwater impacts. Thus, restoration under the federal CCR Rule corrective action process is not 
required.  

257.97(b)(2) – Attain the GPS as specified pursuant to §257.95(h):  
Currently there are no GPS exceedances pursuant to 257.95(h) that are attributable to the LAN 
Landfill or LAN Upper Ash Pond. No additional action (A1) is appropriate considering the lack of 
groundwater impacts related to the CCR Units at LAN. 

257.97(b)(3) – Control the source(s) of releases so as to reduce or eliminate, to the 
maximum extent feasible, further releases of constituents in appendix IV to this part into 
the environment: 
Although no release has occurred, the closure of the LAN Landfill and the LAN Upper Ash Pond in 
accordance with the written closure plans under A1 will minimize the potential for future releases 
from the CCR remaining in the LAN Landfill and LAN Upper Ash Pond. 

257.97(b)(4) – Remove from the environment as much of the contaminated material 
that was released from the CCR unit as is feasible, taking into account factors such as 
avoiding inappropriate disturbance of sensitive ecosystems: 
No releases of CCR from the LAN Landfill or the LAN Upper Ash Pond or groundwater impacts 
attributable to these CCR Units have been identified. 

257.97(b)(5) – Comply with standards for management of wastes as specified in 
§ 257.98(d): 
All CCR or other waste generated during closure construction for the LAN Landfill and LAN Upper Ash 
Pond were managed in accordance with applicable Resource Conservation and Recovery Act (RCRA) 
requirements. The selected remedy will comply with the standards for the management of wastes 
described in 40 CFR 257.98(d) by monitoring the generation, transportation, treatment, storage, and 
disposal of wastes subject to RCRA requirements. IPL will work with project management, corporate 
and on-site environmental staff, consultants, contractors, and vendors to identify the materials 
generated during future construction, operation, and maintenance of the selected remedy. The 
management of wastes subject to RCRA will be documented through appropriate recordkeeping, 
reporting, labeling, exportation, and containerization to uphold the RCRA program’s principal 
objectives as described by U.S. EPA (U.S. EPA, 2023): 

• Protect human health and the environment from potential adverse effects of improper 
solid waste management. 

• Conserve material and energy resources through waste recycling and recovery. 
• Reduce or eliminate the generation of waste as expeditiously as possible. 
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It is our opinion that Alternative 1 can meet the requirements in 40 CFR 257.97(b)(1) through (5) 
based on the information currently available and that no other alternatives are necessary since the 
arsenic GPS exceedances at MW-302 are not attributable to the CCR units at the LAN facility. 

 SCHEDULE 
An estimated schedule for the implementation of the selected groundwater corrective action is 
provided in Appendix C. The estimated schedule for the groundwater collection system builds on the 
estimated ash pond closure schedule provided in the latest written closure plan for the LAN Upper 
Ash Pond (SCS, 2020).  

The schedule provided in Appendix C is based on the LAN Landfill closure completed in 2023 and 
assumes the closure certification for the LAN Upper Ash Pond will occur in 2024 and post-closure 
care for both units will continue in accordance with 40 CFR 257.104. The schedule only shows the 
first year of post-closure care. The full duration and final completion of the post-closure care period 
for the CCR Units at LAN are not represented on the enclosed Gantt chart schedule. 

The schedule described above and provided in Appendix C is based on the following considerations, 
as described in 257.97(d) and discussed below. 

257.97(d)(1) – Extent and nature of contamination, as determined by the 
characterization required under §257.95(g): 
Investigations of the nature and extent of arsenic in groundwater attributed to the CCR Units at LAN 
are complete, and no GPS exceedances attributable to the CCR Units were identified. Given the lack 
of CCR Unit-related GPS exceedances and human and ecological receptors, ongoing monitoring and 
the remedy schedule enclosed should be protective of human health and the environment. 
Groundwater monitoring will continue as the selected remedy is implemented, and, unless 
significant changes in the nature of the impacts are observed, the schedule described above will not 
be impacted.  

257.97(d)(2) – Reasonable probabilities of remedial technologies in achieving 
compliance with the GPS’s established under §257.95(h) and other objectives of the 
remedy: 
The selected alternative (A1) does not require remedial technologies to achieve compliance with the 
arsenic GPS established under §257.95(h) or other objectives of the remedy, and remedial 
technologies did not impact the schedule provided in Appendix C.  

257.97(d)(3) – Availability of treatment or disposal capacity for CCR managed during 
implementation of the remedy: 
The availability of treatment or disposal capacity is not a factor for the selected remedy schedule. 
The capacity to manage CCR from the LAN CCR Units was available on-site within the current 
footprint of the units in accordance with the written closure plans and 257.102(d). 

257.97(d)(4) – Potential risks to human health and the environment from exposure to 
contamination prior to completion of the remedy: 
Based on the discussion of potential receptors and exposure pathways provided in ACM Addendum 
No. 2 (SCS 2023), the potential risks to human health and the environment from exposure to arsenic 
in groundwater near MW-302 are minimal.  
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257.97(d)(5) – Resource value of the aquifer: 
The aquifer in the area of arsenic impacts is not currently used as a water supply for human or 
animal consumption or irrigation. However, the uppermost aquifer is a regional water supply source. 
The two nearest active water supply wells are onsite wells operated by IPL that were recently 
abandoned as part of the plant decommissioning. The next closest water supply well in the area is 
located upgradient across County Highway X52. As discussed in ACM Addendum No. 2, this well is 
over 400 feet deep and arsenic was not detected in the most recent sample from this well. IPL and 
SCS Engineers (SCS) are not aware of any additional samples from this well since. The value of the 
aquifer in this area is unlikely to change significantly over the time required to implement the 
selected remedy. It is also unlikely that the resource value of the aquifer will change over the 30-year 
post-closure period for the CCR units. If needed, the area of impact could be protected further using 
institutional controls such as a deed notice or restriction. 

257.97(d)(6) – Other relevant factors: 
Because the No Further Action alternative has been selected, the schedule provided in Appendix C 
reflects the LAN CCR unit closure construction activities completed to date, and only an estimated 
closure date for the LAN Upper Ash Pond. The remaining scheduled activities focus on post-closure 
care requirements in 40 CFR 257.104. 

 CONCLUSION 
The Selection of Remedy Report was prepared to fulfill the requirements of the final report identified 
in 40 CFR 257.97(a) and identify the remedy selected to address the arsenic GPS exceedances at 
LAN. Based on the site information currently available, A1 – No Additional Action has been selected 
as the remedy that meets the requirements of 40 CFR 257.97(b) based on the evaluation factors 
described in 257.97(c).  

A schedule for the implementation and completion of the selected remedy was established under 
40 CFR 257.97(d) that describes how IPL will initiate remedial activities within 90 days of this 
Selection of Remedy Report as required in 40 CFR 257.98(a). Remedial activities will begin with the 
post-closure care of the LAN Landfill and LAN Upper Ash Pond under 40 CFR 257.104. 
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Downgradient
Downgradient

Downgradient, deeper
Downgradient
Downgradient

Downgradient
Downgradient

Downgradient, deeper
Downgradient

Downgradient, deeper

Background

Role in Monitoring Network

Downgradient, deeper
Downgradient
Downgradient Compliance

Upgradient

Monitoring Well

Lansing Generating Station / SCS Engineers Project #25220082.00
Table 1.  Groundwater Monitoring Well Network

Groundwater Elevation Only
Groundwater Elevation Only

Delineation
Delineation
Delineation
Delineation
Delineation
Delineation
Delineation
Compliance
Delineation
Compliance

Location in Monitoring Network

I:\25220082.00\Deliverables\2024 Selection of Remedy\Tables\
Table 1 - GW Monitoring Well Network.xlsx Table 1, Page 1 of 1

05/29/2024 - Classification: Internal - ECRM13301492



Background 
Well

MW-6 MW-301 MW-302 MW-302A MW-303 MW-304 MW304A MW-305 MW-306 MW-306A MW-307 MW-307A MW-308 MW-309
10/2/2019 A A A NI A A NI A A NI NI NI NI NI
12/5/2019 -- -- -- NI -- -- NI -- Add. NI NI NI NI NI
2/5/2020 -- -- -- -- -- -- -- -- Add. -- NI NI NI NI

5/20/2020 A A A A A A A A A A NI NI NI NI
7/6/2020 -- -- -- A -- -- A -- -- A NI NI NI NI

8/18/2020 Add. Add. Add. Add. Add. Add. Add. Add. Add. Add. NI NI NI NI
10/19-20/2020 A A A A A A A A A A NI NI NI NI

2/23/2021 -- -- -- -- -- -- Add. -- Add. -- NI NI NI NI
4/7-9/2021 A A A A A A A A A A NI NI NI NI
7/12/2021 -- -- -- -- -- -- Add. -- Add. -- A A -- --
8/13/2021 -- -- -- -- -- -- -- -- -- -- A A -- --

10/25-27/2021 A A A A A A A A A A A A -- --
4/4-6/2022 A A A A A A A A A A A A WL WL

10/17-19/2022 A A A A A A A A A A A A WL WL
4/10-11/2023 A A A A DRY A A A A A A A WL WL

10/30-31/2023 A A A A DRY A A A A A A A WL WL
Total Samples 10 10 10 10 10 10 12 10 14 10 7 7 N/A N/A

Abbreviations:
A = Samples analyzed for assessment monitoring parameters -- = Not Sampled N/A= not applicable
Add. = Additional sampling event for selected parameters NI = Not Installed WL = Water level measurement only

Notes:
Monitoring wells MW-308 and MW-309 were installed for horizontal groundwater flow and sample collection is not currently planned for these two wells.

Created by: NDK Date: 2/19/2020
Last revision by: RM Date: 4/8/2024
Checked by: NLB Date: 4/8/2024

Sample Dates Downgradient Wells

Table 2.  CCR Rule Groundwater Samples Summary
Lansing Generating Station / SCS Engineers Project #25220082.00

I:\25220082.00\Deliverables\2024 Selection of Remedy\Tables\Table 2_GW_Samples_Summary_Table_LAN.xlsx Table 2, Page 1 of 1
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-6
 Number of Sampling Dates:  24

 Parameter Name  Units  12/10/2015  4/29/2016  7/20/2016  10/27/2016  1/18/2017  4/19/2017  6/19/2017  8/15/2017  10/16/2017  4/16/2018  4/26/2018  8/7/2018  10/8/2018  4/15/2019  10/2/2019  5/20/2020  8/19/2020  10/20/2020  4/7/2021  10/26/2021  4/6/2022  10/18/2022  4/11/2023  10/30/2023

 Boron  ug/L  25.7  <50  <50  <50  <50  31.9  42.1  40  41.2  --  29.8  42.9  40.2  <110  <110  <73  --  <80  <58  64  <58  <58  <76  <76

 Calcium  mg/L  64  72.6  68.9  68.6  68.6  67.8  64.6  68.2  66.9  --  72.7  66.5  69.6  67  70  72  --  69  71  72  71  70  79  73

 Chloride  mg/L  7.5  7.6  8.1  6.8  6.5  6.3  6.2  6.5  6.5  --  6.5  7.3  6.6  6.7  6.9  7.7  6.8  5.6  7  6.8  5.3  5.1  6.5  5.5

 Fluoride  mg/L  0.094  0.15  0.082  0.12  0.092  <0.1  0.1  0.12  0.14  --  0.084  0.12  <0.19  0.63  <0.23  <0.23  --  <0.23  0.34  <0.28  <0.22  <0.22  <0.38  <0.38

 Field pH  Std. Units  7.44  7.64  7.25  7.56  7.62  7.48  7.4  7.48  7.03  --  7.34  7.18  7.06  7.59  7.46  7.34  7.98  7.42  7.39  7.7  7.32  7.4  7.15  7.38

 Sulfate  mg/L  23  22.2  22.5  25.2  24.8  25.5  27.4  26.9  25.8  --  26.4  24.8  25.5  26  24  27  25  25  23  25  25  21  21  22

 Total Dissolved Solids  mg/L  382  328  352  337  324  350  337  333  318  --  343  351  319  340  280  580  --  300  290  240  280  250  350  280

 Antimony  ug/L  0.18  <0.058  <0.058  <0.058  <0.058  <0.026  0.027  0.037  --  --  <0.026  <0.15  <0.078  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69  <1  <1

 Arsenic  ug/L  <4.5  0.28  0.26  0.19  0.23  0.28  0.18  0.28  --  --  0.23  0.26  0.24  <0.75  <0.75  <0.88  --  <0.88  <0.75  <0.75  <0.75  <0.75  <0.53  <0.53

 Barium  ug/L  45.5  45.6  43.8  44.6  46.5  45.4  41.9  44  --  --  44.1  43.1  43  43  46  46  --  45  49  47  48  49  49  46

 Beryllium  ug/L  <0.17  <0.08  <0.08  <0.08  <0.08  <0.012  <0.012  <0.012  --  --  <0.012  <0.12  <0.089  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  <0.33  <0.33

 Cadmium  ug/L  <0.56  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  <0.018  --  --  <0.018  --  <0.033  <0.077  --  <0.039  --  <0.049  <0.051  <0.051  <0.055  <0.055  <0.1  <0.1

 Chromium  ug/L  <0.96  0.82  0.81  0.81  1.1  0.76  0.68  0.71  --  --  0.66  0.97  0.73  <0.98  <0.98  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.1  <0.5  <0.5  <0.5  <0.5  0.034  0.021  <0.014  --  --  <0.014  <0.15  <0.062  <0.091  <0.091  <0.091  --  <0.091  <0.091  <0.19  <0.19  <0.19  <0.17  <0.17

 Lead  ug/L  <1.9  <0.19  <0.19  <0.19  <0.19  0.13  <0.033  0.065  --  --  <0.033  <0.12  <0.13  <0.27  <0.27  <0.27  --  <0.11  <0.21  <0.21  <0.24  <0.24  <0.24  <0.24

 Lithium  ug/L  <2.5  <4.9  <4.9  <4.9  <4.9  <2.9  <2.9  3  --  --  <4.6  --  <4.6  <2.7  <2.7  <2.3  --  <2.5  <2.5  <2.5  <2.5  <2.5  <2.5  <2.5

 Mercury  ug/L  <0.012  <0.039  <0.039  <0.039  <0.039  <0.046  <0.046  <0.046  --  --  <0.09  <0.09  <0.09  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --  <0.14  <0.14

 Molybdenum  ug/L  <1.5  0.25  0.24  0.31  0.21  0.25  0.26  0.31  --  --  0.26  0.28  <0.57  <1.1  <1.1  <1.1  <1.1  <1.1  <1.3  <1.3  <1.2  <1.2  <0.91  <0.91

 Selenium  ug/L  <5.8  0.57  0.46  0.54  0.36  0.5  0.36  0.52  --  --  0.47  0.5  0.46  <1  --  <1  --  <1  <0.96  <0.96  <0.96  <0.96  <1.4  <1.4

 Thallium  ug/L  0.18  <0.5  <0.5  <0.5  <0.5  0.11  <0.036  0.29  --  --  <0.036  --  <0.099  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  <0.26  <0.26

 Total Radium  pCi/L  1.51  0.458  0.724  0.6  0.397  0.0972  1.06  0.826  --  1.35  --  0.974  1.37  --  0.495  --  --  0.644  0.359  0.779  0.0823  1.29  0.0554  <0.643

 Radium-226  pCi/L  0.599  0.232  0.0668  0.126  0  -0.07  0.457  0.633  --  0  --  0.547  0.705  --  0.237  --  --  0.0266  0.109  0.232  0.0404  0.109  0.0554  <0.286

 Radium-228  pCi/L  0.913  0.226  0.657  0.474  0.397  0.0972  0.606  0.193  --  1.35  --  0.427  0.668  --  0.259  --  --  0.618  0.249  0.547  0.0419  1.18  -0.0629  <0.643

 pH at 25 Degrees C  Std. Units  8  7.7  7.4  7.7  8.1  7.8  7.2  7.5  7.5  --  7.7  7.5  7.4  7.5  7.5  7.5  --  7.4  7.5  7.5  7.6  7.6  7.6  7.5

 Field Oxidation Potential  mV  166.8  243.7  45.8  122  163  321  251  142  282  --  34.6  233  119  274  88.9  119.6  113.9  68.5  186.2  136.2  197.7  47.3  141.4  -12.3 

 Field Specific Conductance  umhos/cm  606.4  596.2  582.4  590  589  589  580  588  591  --  569.1  609  587  618  590  597  597  575.5  599  601  599  552.6  595.6  565.2

 Field Temperature  deg C  9.6  9.7  9.9  10  8  10.3  11.2  11.4  10.2  --  11.1  10.5  11.5  10  10  10  9.8  9.7  10  9.9  8.9  9.7  9.9  9.7

 Groundwater Elevation  feet  662.28  662.08  663.21  670.82  666.28  669.82  670.65  670.61  669.58  --  667.96  668.13  664.71  672.78  675.54  674.47  674.64  673.37  671.08  668.14  667.14  665.34  664.79  663.59

 Oxygen, Dissolved  mg/L  9.44  7.7  4.98  8.6  9.8  7.1  3.7  5.8  8.8  --  3.46  7.4  9.1  8.7  10.29  9.2  9.45  8.23  9.06  9.34  8.92  8.16  8.38  7.94

 Turbidity  NTU  --  0.41  0.01  2.1  0  1.71  1.35  0  0  --  0.81  1.77  0.01  0.75  0.7  0.01  0  0  0  0  0  0.6  0.97  0

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  290  300  310  380  330  300  --  --

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <50  <50  49  <36  <36  <36  <36  --

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  6.6  25  5.1  <4.4  14  <3.6  --  --

 Calcium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  74000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <0.05  <50  <36  <36  <36  <36  --  <36

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  37000  36000  35000  35000  32000  --  --

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <0.004  <4  <4.4  <4.4  <3.6  <3.6  --  --

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1100  1100  1100  1100  930  --  --

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4500  4600  4500  4500  4100  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  290  300  310  380  330  300  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <3.8  <3.8  <4.4  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2.8  --  --  <0.75  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4.7  --  --  --  --  --  --  --
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-301
 Number of Sampling Dates:  24

 Parameter Name  Units  12/10/2015  4/29/2016  7/20/2016  10/26/2016  1/17/2017  4/19/2017  6/19/2017  8/15/2017  10/16/2017  4/16/2018  6/4/2018  8/7/2018  10/8/2018  4/15/2019  10/2/2019  5/19/2020  8/18/2020  10/19/2020  4/8/2021  10/26/2021  4/5/2022  10/17/2022  4/10/2023  10/31/2023

 Boron  ug/L  739  436  417  554  471  405  333  365  436  198  --  279  357  250  360  150  --  260  160  260  220  260  440  650

 Calcium  mg/L  41  39.1  45.1  55.5  56.4  61.7  59.5  66.4  65.9  64.5  --  65.1  72.5  73  68  56  --  57  58  68  69  67  48  83

 Chloride  mg/L  25.5  18.5  18.2  15.8  16  18.3  18  16.2  17.3  20.2  --  17.7  15.9  17  14  17  15  15  18  17  22  15  23  29

 Fluoride  mg/L  0.3  0.32  0.25  0.26  0.21  0.19  0.23  0.26  0.24  0.24  --  0.23  0.27  0.9  0.23  0.56  --  <0.23  0.38  <0.28  <0.22  <0.22  <0.38  <0.38

 Field pH  Std. Units  7.96  8.23  7.86  8.1  8.37  8.5  8.25  8.19  7.66  8.39  8.1  8.08  8.16  8.47  8.11  7.85  8.33  8.06  8.04  8.11  8.3  8.1  8.05  7.71

 Sulfate  mg/L  62.2  38.8  37.5  45.7  55.6  48.7  44.7  49.4  52.7  49.3  --  53.2  64.4  51  56  34  44  48  27  49  86  63  38  58

 Total Dissolved Solids  mg/L  280  176  218  246  271  289  278  285  289  --  300  326  320  350  310  480  --  280  240  210  260  280  180  340

 Antimony  ug/L  0.078  0.086  <0.058  <0.058  0.088  <0.026  0.08  0.079  --  0.071  --  0.16  0.085  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69  <1  <1

 Arsenic  ug/L  <4.5  2.3  2.8  3.5  3.8  3.1  3  3.8  --  3.9  --  4.4  5.4  5.4  5.6  3.8  --  6  5  7.1  4.9  5  3.7  2.9

 Barium  ug/L  146  139  182  220  227  182  175  196  --  163  --  156  155  160  180  140  --  150  140  160  130  160  73  160

 Beryllium  ug/L  <0.17  <0.08  <0.08  <0.08  <0.08  <0.012  <0.012  <0.012  --  <0.012  --  <0.12  <0.089  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  <0.33  <0.33

 Cadmium  ug/L  <0.56  <0.029  <0.029  <0.029  <0.029  0.021  <0.018  <0.018  --  <0.018  --  --  <0.033  <0.077  --  <0.039  --  <0.049  0.06  <0.051  <0.055  <0.055  <0.1  <0.1

 Chromium  ug/L  <0.96  <0.34  <0.34  0.35  0.49  0.97  0.21  0.23  --  1.1  --  <0.19  0.09  <0.98  <0.98  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1

 Cobalt  ug/L  0.13  <0.5  <0.5  <0.5  <0.5  0.098  0.074  0.07  --  0.086  --  0.16  0.11  0.11  0.11  0.11  --  0.11  0.11  0.23  <0.19  <0.19  <0.17  <0.17

 Lead  ug/L  <1.9  <0.19  0.23  <0.19  0.23  0.36  0.041  <0.033  --  0.037  --  <0.12  <0.13  <0.27  <0.27  <0.27  --  <0.11  <0.21  0.37  <0.24  <0.24  <0.24  <0.24

 Lithium  ug/L  5  5.3  5  6.4  <4.9  <2.9  4.2  7.3  --  <4.6  --  --  9.1  8.7  8  7  --  7.9  7.1  6.7  7.3  8.7  5.8  8.1

 Mercury  ug/L  <0.012  <0.039  <0.039  <0.039  <0.039  <0.046  <0.046  <0.046  --  0.31  --  <0.09  <0.09  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --  <0.14  <0.14

 Molybdenum  ug/L  2.5  5.5  5  8.1  9.3  6.9  5.5  6.8  --  4.4  --  5.6  10.3  11  10  8.1  5.8  7.5  6.8  6.2  7.6  12  14  11

 Selenium  ug/L  <5.8  <0.18  <0.18  <0.18  <0.18  0.12  0.1  0.13  --  <0.086  --  0.22  0.18  <1  --  <1  --  <1  <0.96  <0.96  <0.96  <0.96  1.9  <1.4

 Thallium  ug/L  0.064  <0.5  <0.5  <0.5  <0.5  0.14  0.05  0.31  --  <0.036  --  --  <0.099  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  <0.26  <0.26

 Total Radium  pCi/L  0.436  0.525  0.126  1.03  0.647  0.752  0.453  1.86  --  0.689  --  1.66  0.556  --  0.488  --  --  0.889  0.244  0.814  0.103  0.83  0.521  0.324

 Radium-226  pCi/L  0.349  0.111  0.126  0.236  0.334  0.374  0.0591  1.03  --  0  --  0.692  0.115  --  0.372  --  --  0.339  0.0913  0.259  0.103  0.296  0.043  0.288

 Radium-228  pCi/L  0.087  0.414  -0.0306  0.791  0.313  0.378  0.394  0.826  --  0.689  --  0.972  0.441  --  0.116  --  --  0.55  0.153  0.555  -0.168  0.534  0.478  0.0367

 pH at 25 Degrees C  Std. Units  7.8  8  7.8  7.8  7.8  7.8  7.7  8.1  7.9  8  --  8.1  8  7.9  8.1  8.1  --  8.1  8  8.1  8.2  8.2  8.2  7.8

 Field Oxidation Potential  mV  -94.9  -134.2  -166.3  -156  -98  -181  -230  -178  -221  -40  -145.5  -149  -180  -171  -156.8  -77.6  -115.3  -97  -10.1  -159.7  200  -185.1  -149.6  -96 

 Field Specific Conductance  umhos/cm  431.4  355.2  377.4  456  491  471  468  498  497  505  507  524  545  539  501.8  474  476  488.8  461  534  554  526  352.2  639.4

 Field Temperature  deg C  13.6  8.9  13.3  15.4  12.3  10.6  12.2  14.7  17  9.5  12.2  14.6  17.4  11.3  15.6  11.3  15  14.7  11.5  16.1  8.7  12.5  10.3  12.4

 Groundwater Elevation  feet  623.54  622.19  624.76  624.97  624.09  624.7  624.89  624.09  625.7  624.29  624.62  624.51  625.73  629.19  626.54  624.46  625.02  624.42  624.02  627  630.67  630.79  623.4  622.2

 Oxygen, Dissolved  mg/L  1.08  0.34  0.16  0  1.6  0.3  0  0  0  1  0.89  0.2  0.3  0.2  0.13  0.75  0.16  0.42  0.27  0.1  0.15  0.08  0.19  0.62

 Turbidity  NTU  --  1.9  2  6.79  4.27  3.04  0.2  4.87  0.05  8.31  2.72  5.5  9.19  9.33  1.36  1.39  1.65  0.75  0  0.81  0  1.31  0  0.49

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  200  160  220  260  200  230  --  --

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  330  110  320  430  280  410  250  --

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  810  530  650  530  570  590  --  --

 Calcium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  62000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  500  740  640  620  620  --  250

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  18000  19000  18000  21000  18000  --  --

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  560  670  530  590  640  --  --

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3600  2600  3700  3000  3200  --  --

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  11000  13000  13000  16000  14000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  200  160  220  260  200  230  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <3.8  <3.8  <4.6  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4.5  --  --  6.8  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  6.1  --  --  --  --  --  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-302
 Number of Sampling Dates:  24

 Parameter Name  Units  12/10/2015  4/29/2016  7/20/2016  10/26/2016  1/17/2017  4/19/2017  6/19/2017  8/15/2017  10/16/2017  4/16/2018  6/4/2018  8/7/2018  10/8/2018  4/15/2019  10/2/2019  5/20/2020  8/19/2020  10/19/2020  4/9/2021  10/27/2021  4/5/2022  10/19/2022  4/11/2023  10/30/2023

 Boron  ug/L  564  468  579  673  576  527  558  645  708  489  --  648  694  690  690  480  --  640  460  630  540  780  480  590

 Calcium  mg/L  95.1  96.5  97.8  110  116  112  110  118  116  120  --  116  122  130  130  120  --  110  120  120  120  110  130  130

 Chloride  mg/L  17  14.9  15.1  15.5  15.7  12.9  14.4  15  13.9  13  --  13.9  13.5  13  12  14  12  11  11  14  12  11  15  16

 Fluoride  mg/L  0.26  0.28  0.22  0.26  0.21  0.22  0.25  0.25  0.28  0.24  --  0.23  0.27  0.79  0.24  0.25  --  <0.23  0.31  1.3  <0.22  <0.22  0.66  <0.38

 Field pH  Std. Units  7.15  7.41  6.86  7.12  7.25  7.25  7.03  6.96  7.1  7.26  6.97  6.92  6.93  7.66  7.15  6.93  7.18  7.06  7.08  6.89  6.92  6.87  7.19  7.21

 Sulfate  mg/L  9.8  0.72  0.29  0.32  <0.15  <0.5  <0.5  <0.5  <0.5  <0.24  --  <0.24  <0.24  <1.8  <1.8  <3.6  <3.6  <3.6  <2.5  <2.5  <2  <2  <2.1  <2.1

 Total Dissolved Solids  mg/L  503  422  438  499  497  503  512  517  507  --  535  562  518  450  480  710  --  490  470  450  490  520  530  520

 Antimony  ug/L  0.091  <0.058  <0.058  <0.058  0.14  <0.026  0.048  0.069  --  0.035  --  <0.15  <0.078  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69  <1  <1

 Arsenic  ug/L  33.9  30.4  41  50.2  45  31.7  36.7  47.3  --  30.8  --  47.6  50.4  37  53  33  --  48  33  51  40  51  42  64

 Barium  ug/L  483  479  540  648  706  559  597  660  --  789  --  661  603  690  740  610  --  630  630  680  690  790  800  830

 Beryllium  ug/L  <0.17  <0.08  <0.08  <0.08  0.1  0.016  <0.012  0.012  --  <0.012  --  <0.12  <0.089  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  <0.33  <0.33

 Cadmium  ug/L  <0.56  <0.029  <0.029  <0.029  0.074  <0.018  <0.018  <0.018  --  <0.018  --  --  <0.033  <0.077  --  <0.039  --  <0.049  0.06  0.076  <0.055  <0.055  <0.1  <0.1

 Chromium  ug/L  <0.96  0.56  0.39  0.56  3.5  1  0.51  0.44  --  0.35  --  0.49  0.39  <0.98  <0.98  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1  10

 Cobalt  ug/L  1.6  1.1  1.2  1.1  3.2  1.1  1.2  1.2  --  1.1  --  1.1  1.1  1.5  1.3  1  --  0.86  1  1.1  1.5  1.2  1.3  1.3

 Lead  ug/L  <1.9  <0.19  0.32  <0.19  3.3  0.36  0.14  0.075  --  0.084  --  0.23  <0.13  <0.27  <0.27  <0.27  --  <0.11  <0.21  1  <0.24  0.39  <0.24  <0.24

 Lithium  ug/L  <2.5  <4.9  <4.9  <4.9  <4.9  <2.9  <2.9  <2.9  --  <4.6  --  --  <4.6  <2.7  <2.7  <2.3  --  <2.5  <2.5  <2.5  <2.5  <2.5  <2.5  <2.5

 Mercury  ug/L  <0.012  <0.039  <0.039  <0.039  <0.039  <0.046  <0.046  <0.046  --  0.35  --  <0.09  <0.09  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --  <0.14  <0.14

 Molybdenum  ug/L  <1.5  0.81  0.98  1.2  1.1  0.87  0.91  1.2  --  0.91  --  1.2  1.5  <1.1  1.4  <1.1  <1.1  <1.1  1.7  1.4  <1.2  1.2  1.9  1.4

 Selenium  ug/L  <5.8  0.2  0.22  0.28  0.36  0.25  0.19  0.31  --  <0.086  --  0.3  0.26  <1  --  <1  --  <1  1.2  <0.96  <0.96  <0.96  2.9  <1.4

 Thallium  ug/L  0.25  <0.5  <0.5  <0.5  <0.5  0.042  <0.036  0.14  --  <0.036  --  --  <0.099  <0.27  --  <0.26  --  --  2.5  0.31  <0.26  <0.26  <0.26  0.34

 Total Radium  pCi/L  1.46  2.14  2.07  1.73  1.49  1.25  2.75  1.68  --  1.96  --  2.09  3.52  --  1.48  --  --  1.41  1.57  1.59  1.35  4.33  1.07  2.68

 Radium-226  pCi/L  0.415  0.985  0.969  0.539  0.514  0.672  1.36  0.619  --  0.776  --  1.23  1.67  --  0.807  --  --  0.531  0.747  0.907  0.604  0.888  0.964  0.714

 Radium-228  pCi/L  1.04  1.15  1.1  1.19  0.978  0.576  1.39  1.06  --  1.18  --  0.858  1.85  --  0.675  --  --  0.88  0.819  0.68  0.744  3.44  0.11  1.96

 pH at 25 Degrees C  Std. Units  7.3  7.2  7  7  6.9  7.2  7.2  7  7  7.3  --  7  6.9  7  7  7  --  7.1  7  7  7  7  7  7

 Field Oxidation Potential  mV  -150.3  -163.3  -141.5  -171  -154  -172  -189  -181  -179  -152  -179.3  -164  -43.9  -159  -160  -161.5  -173  -182.5  -171.2  -128.1  202.8  -186.2  -181.4  -177.4 

 Field Specific Conductance  umhos/cm  918  875  891  1004  1036  971  1017  1053  1045  1098  1068  1095  1039  1089  1049  1070  1039  1074  1043  1075  1151  1045  871  1185

 Field Temperature  deg C  12.7  7.8  14.2  15.6  9.3  7.6  11.4  15.7  16.2  6  10.8  15.3  16.99  7.1  15.9  8.7  16.2  14.4  7.5  15.7  6.3  14.5  6.9  13.4

 Groundwater Elevation  feet  627.88  626.93  628.6  628.35  627.32  628.98  627.75  627.28  628.75  628.98  628.27  627.62  628.59  629.99  630.04  627.68  627.53  627.14  627.87  628.86  623.29  629.51  628.61  627.05

 Oxygen, Dissolved  mg/L  0.08  0.1  0.03  0  0.2  0  0  0  0  0.8  0.12  0.1  0.48  0.2  0.11  0.19  0.05  0.1  0.03  1.07  0.13  0.03  0.29  0.26

 Turbidity  NTU  --  4.98  2.6  11.14  93.1  3.36  4.61  4.28  3.96  5.25  1.46  11.23  5.92  18.39  4.71  4.16  4  2.96  3.15  3.35  3.21  23.33  4.54  0.82

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  530  540  540  550  620  540  --  --

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  32000  30000  33000  33000  44000  40000  47000  --

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2800  2500  2400  2600  3000  2500  --  --

 Calcium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  130000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  33000  36000  35000  45000  43000  --  45000

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  42000  41000  39000  49000  42000  --  --

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2700  2500  2700  3000  2300  --  --

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4300  3200  4300  3900  3900  --  --

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  17000  16000  18000  21000  19000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  530  540  540  550  620  540  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <7.6  <3.8  <4.6  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  46  44  33  48  38  50  --  --

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1.4  --  --  --  --  --  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-302A
 Number of Sampling Dates:  10

 Parameter Name  Units  5/20/2020  7/6/2020  8/19/2020  10/19/2020  4/9/2021  10/27/2021  4/5/2022  10/17/2022  4/11/2023  10/31/2023

 Boron  ug/L  190  250  --  160  170  140  170  190  --  --

 Calcium  mg/L  79  78  --  72  75  75  73  74  --  --

 Chloride  mg/L  7.8  6.9  7.1  6  6.7  6.9  5.6  5.2  --  --

 Fluoride  mg/L  <0.23  <0.23  --  <0.23  <0.28  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  7.27  7.22  7.41  7.33  7.25  7.15  7.34  7.28  7.38  7.34

 Sulfate  mg/L  53  47  49  47  45  50  52  44  --  --

 Total Dissolved Solids  mg/L  520  350  --  350  330  280  300  310  --  --

 Antimony  ug/L  <0.58  <0.51  --  --  <1.1  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  <0.88  <0.88  --  <0.88  <0.75  <0.75  <0.75  <0.75  <0.53  <0.53

 Barium  ug/L  51  47  --  46  51  48  49  50  --  --

 Beryllium  ug/L  <0.27  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.039  <0.049  --  <0.049  <0.051  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  <1.1  <1.1  --  1.2  <1.1  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  0.41  0.098  --  <0.091  <0.091  <0.19  0.45  <0.19  --  --

 Lead  ug/L  0.48  0.14  --  <0.11  <0.21  0.22  <0.24  <0.24  --  --

 Lithium  ug/L  <2.3  <2.5  --  <2.5  <2.5  <2.5  <2.5  <2.5  --  --

 Mercury  ug/L  <0.1  <0.1  --  --  <0.15  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  <1.1  <1.1  <1.1  <1.1  <1.3  <1.3  <1.2  <1.2  <0.91  --

 Selenium  ug/L  1.3  1.1  --  <1  1.2  1  1.3  <0.96  --  --

 Thallium  ug/L  <0.26  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  --  0.0963  --  0.732  0.714  1.01  0.402  0.371  --  --

 Radium-226  pCi/L  --  0.0963  --  0.229  0.076  0.233  0.196  0.0611  --  --

 Radium-228  pCi/L  --  -0.00723  --  0.503  0.638  0.778  0.206  0.31  --  --

 pH at 25 Degrees C  Std. Units  7.4  7.6  --  7.4  7.4  7.6  7.4  7.5  --  --

 Field Oxidation Potential  mV  126.9  47  74.1  125.4  104.7  159.1  199.7  105.7  98.5  36.1 

 Field Specific Conductance  umhos/cm  644  641  638  650.1  597  627  630  619.9  458.5  616.4

 Field Temperature  deg C  11.7  11.7  11.8  11.4  11.1  12  10.2  11.6  11.2  11.4

 Groundwater Elevation  feet  623.19  624.2  623.52  623.03  623.12  623.1  623.71  622.97  621.32  622.91

 Oxygen, Dissolved  mg/L  6.55  6.6  6.23  6.46  7.88  7.27  6.49  6.27  3.72  5.16

 Turbidity  NTU  11.9  4.68  0.19  0.58  0.86  0  0  1.39  0  0

 Total Alkalinity as CaCO3  mg/L  --  --  290  300  300  300  330  290  --  --

 Iron, dissolved  ug/L  --  --  330  56  440  38  <36  55  37  --

 Manganese, dissolved  ug/L  --  --  38  10  59  <4.4  8.3  5.4  --  --

 Calcium, total  ug/L  --  --  --  81000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  <50  47  41  <36  <36  --  <36

 Magnesium, total  ug/L  --  --  --  38000  37000  35000  37000  32000  --  --

 Manganese, total  ug/L  --  --  --  <4  4.5  <4.4  <3.6  <3.6  --  --

 Potassium, total  ug/L  --  --  --  1000  1000  1000  1100  900  --  --

 Sodium, total  ug/L  --  --  --  6700  7000  6300  7400  6800  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  290  300  300  300  330  290  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  <3.8  <3.8  <4.2  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  <0.88  --  --  <0.75  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  <1.1  --  --  --  --  --  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-303
 Number of Sampling Dates:  22

 Parameter Name  Units  12/10/2015  4/29/2016  7/20/2016  10/26/2016  1/17/2017  4/19/2017  6/20/2017  8/15/2017  10/16/2017  4/16/2018  6/4/2018  8/7/2018  10/8/2018  4/15/2019  10/2/2019  5/19/2020  8/18/2020  10/19/2020  4/8/2021  10/26/2021  4/5/2022  10/17/2022

 Boron  ug/L  178  178  405  235  133  177  390  386  592  144  --  675  474  150  520  150  --  370  120  170  110  590

 Calcium  mg/L  38.2  48.6  64.5  67.1  72.5  60.1  62.2  42  84.7  54.6  --  46  35.3  49  46  54  --  34  47  49  48  42

 Chloride  mg/L  18.7  16.8  18.1  17.7  21.9  16.1  17.3  18.4  17.2  24.1  --  14.6  16.3  18  16  15  16  15  21  25  23  17

 Fluoride  mg/L  0.43  0.32  0.37  0.31  0.22  0.24  0.36  0.48  0.25  0.32  --  0.47  0.72  1  0.42  0.38  --  <0.23  0.52  <0.28  0.33  <0.22

 Field pH  Std. Units  8.03  8.07  7.12  7.93  8.16  8.19  7.93  7.78  7.2  8  7.59  7.66  7.91  7.95  7.83  7.67  7.65  7.77  8  7.45  8.07  7.66

 Sulfate  mg/L  30.8  35.8  56  62.2  67.9  43.7  71.9  43.4  69.9  43.5  --  52.5  29.1  35  39  42  33  20  25  28  54  58

 Total Dissolved Solids  mg/L  240  200  317  340  350  317  346  219  379  --  256  262  181  280  210  450  --  180  210  150  180  200

 Antimony  ug/L  0.22  0.27  0.55  0.25  0.19  0.26  0.34  0.26  --  0.16  --  0.34  0.19  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69

 Arsenic  ug/L  <4.5  1.4  1.4  1.8  1.8  2.4  2.5  2.5  --  1.2  --  2.3  2.3  1.4  2.5  1.4  --  3.2  1.5  2.2  1.3  1.9

 Barium  ug/L  102  122  178  169  174  159  214  147  --  173  --  194  121  160  220  210  --  190  170  240  200  230

 Beryllium  ug/L  <0.17  <0.08  <0.08  <0.08  <0.08  <0.012  <0.012  <0.012  --  0.046  --  <0.12  <0.089  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.56  <0.029  <0.029  <0.029  0.042  0.018  <0.018  <0.018  --  <0.018  --  --  <0.033  <0.077  --  <0.039  --  <0.049  <0.051  <0.051  <0.055  <0.055

 Chromium  ug/L  <0.96  0.52  <0.34  <0.34  0.81  0.71  0.36  0.36  --  0.51  --  0.44  0.089  <0.98  <0.98  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1

 Cobalt  ug/L  0.14  <0.5  <0.5  <0.5  <0.5  0.09  0.22  0.14  --  0.14  --  0.36  0.21  <0.091  0.12  <0.091  --  0.098  <0.091  <0.19  <0.19  <0.19

 Lead  ug/L  <1.9  <0.19  0.2  <0.19  0.24  0.078  0.085  <0.033  --  <0.033  --  0.24  <0.13  <0.27  <0.27  <0.27  --  <0.11  <0.21  <0.21  <0.24  <0.24

 Lithium  ug/L  5.1  6.2  13.9  10.4  5.9  4.7  10.4  16.1  --  <4.6  --  --  8.1  3.3  9.1  4.2  --  9.5  3.5  11  5.4  10

 Mercury  ug/L  <0.012  <0.039  <0.039  <0.039  <0.039  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  <0.09  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --

 Molybdenum  ug/L  <1.5  5  16.8  16.1  10.7  7.6  15.9  11.8  --  7.3  --  21.6  12  6.2  9.8  3.1  23  10  4.8  7.1  9.2  22

 Selenium  ug/L  <5.8  1.2  0.9  0.6  1.9  0.63  0.67  0.59  --  3.3  --  0.38  0.39  <1  --  1.4  --  <1  1.1  <0.96  <0.96  <0.96

 Thallium  ug/L  0.14  <0.5  <0.5  <0.5  <0.5  <0.036  <0.036  0.17  --  <0.036  --  --  <0.099  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26  <0.26

 Total Radium  pCi/L  0.926  0.73  0.768  1.24  0.416  0.339  0.639  0.477  --  0.787  --  0.929  1.87  --  0.463  --  --  0.27  0.243  0.359  0.533  0.512

 Radium-226  pCi/L  -0.132  0.18  0.372  0.653  -0.077  0.339  0.217  0.155  --  0.359  --  0.929  0.664  --  0.444  --  --  0.217  0.125  0.278  0.296  0.2

 Radium-228  pCi/L  0.926  0.555  0.396  0.582  0.416  -0.167  0.422  0.322  --  0.428  --  -0.073  1.21  --  0.0185  --  --  0.0528  0.118  0.0804  0.236  0.312

 pH at 25 Degrees C  Std. Units  8  8  7.6  7.8  7.7  8.1  7.7  7.9  7.4  8  --  8  7.9  8  8  7.9  --  7.9  8  7.7  8.1  7.4

 Field Oxidation Potential  mV  84.2  133.2  -27.2  10  221  81  9  -75  49  53  68  -71  139  -76  156  28.9  25.8  38.4  78.4  125.8  202.1  25.5

 Field Specific Conductance  umhos/cm  375.2  409  535  776  614  520  567  423  687  552  431  425  328  448  409  464  468  340.3  425  452  452.4  397.1

 Field Temperature  deg C  8.5  6.7  30.4  22.1  6.3  10.5  24.8  31.7  25.2  4.1  17  31.5  28.5  4.2  25.2  6.3  30.4  23.5  3.7  24.8  4.6  23.1

 Groundwater Elevation  feet  638.79  638.07  639.33  638.65  638.1  639.2  638.77  637.86  638.79  638.62  638.81  637.85  637.32  638.22  638.03  637.98  638.22  636.96  638.07  638.68  641.69  639.39

 Oxygen, Dissolved  mg/L  2.38  2.63  0.15  8.1  3  1.4  0  0  1.9  3.5  0.36  0.4  0.4  1.4  0.27  1.29  0.15  0.58  2.03  0.17  1.17  0.11

 Turbidity  NTU  --  2.13  0.39  3.02  2.53  0  0  0  0  0.4  1.08  4.51  2.62  6.6  0.58  0  1.62  0  0  0.65  0  2.07

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  190  120  170  220  210  120

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <50  <50  320  69  <36  46

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  120  160  66  38  60  110

 Calcium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  35000  --  --  --  --

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <0.05  <50  <36  38  <36  <36

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  13000  18000  16000  20000  13000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  180  30  39  89  220

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2200  1500  2800  1900  3100

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  12000  13000  15000  16000  15000

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  190  120  170  220  210  120

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <3.8  <3.8  <3.8  <4.6  <4.6  <4.6

 Arsenic, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2.1  --  --  2.2  --  --

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  23  --  --  --  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-304
 Number of Sampling Dates:  11

 Parameter Name  Units  6/20/2019  10/2/2019  5/20/2020  8/19/2020  10/19/2020  4/9/2021  10/26/2021  4/5/2022  10/17/2022  4/10/2023  10/30/2023

 Boron  ug/L  <110  <110  <73  --  <80  64  <58  71  78  --  --

 Calcium  mg/L  82  72  70  --  66  69  71  70  79  --  --

 Chloride  mg/L  5.9  7  6.2  7.7  6.2  6.5  6.9  5.3  8.6  --  --

 Fluoride  mg/L  <0.23  <0.23  <0.23  --  <0.23  <0.28  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  7.01  7.16  7.32  7.55  7.16  7.27  7.29  7.25  7.17  7.27  7.17

 Sulfate  mg/L  20  17  17  15  16  15  18  20  14  --  --

 Total Dissolved Solids  mg/L  350  300  470  --  270  290  200  240  290  --  --

 Antimony  ug/L  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  <0.75  <0.75  <0.88  --  <0.88  <0.75  <0.75  <0.75  <0.75  <0.53  <0.53

 Barium  ug/L  54  47  42  --  42  43  44  42  49  --  --

 Beryllium  ug/L  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.077  --  <0.039  --  <0.049  <0.051  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  1.6  1  8.2  --  <1.1  <1.1  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  1.1  0.19  0.22  --  <0.091  <0.091  0.22  <0.19  <0.19  --  --

 Lead  ug/L  1.2  0.35  <0.27  --  <0.11  <0.21  0.23  <0.24  <0.24  --  --

 Lithium  ug/L  <2.7  <2.7  <2.3  --  <2.5  <2.5  <2.5  <2.5  <2.5  --  --

 Mercury  ug/L  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  <1.1  <1.1  <1.1  1.2  <1.1  <1.3  <1.3  2.7  2.1  2.5  --

 Selenium  ug/L  <1  --  <1  --  <1  <0.96  <0.96  <0.96  <0.96  --  --

 Thallium  ug/L  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  0.356  0.9  --  --  0.139  0.497  0.87  0.143  0.0692  --  --

 Radium-226  pCi/L  0.217  0.246  --  --  -0.0496  0.0825  0.331  0.143  0.0692  --  --

 Radium-228  pCi/L  0.139  0.653  --  --  0.139  0.415  0.539  -0.0479  -0.288  --  --

 pH at 25 Degrees C  Std. Units  7.4  7  7.3  --  7.3  7.4  7.4  7.5  7.4  --  --

 Field Oxidation Potential  mV  41  107.3  104.9  109.6  155.6  160.3  171.3  201.4  169.2  195.5  -29.7 

 Field Specific Conductance  umhos/cm  593  578.4  574  583  601.9  520  562.3  571.8  643.3  481.6  575.6

 Field Temperature  deg C  10.6  12.4  9  11.8  11.8  8.8  12.1  8.2  11.9  8.9  12

 Groundwater Elevation  feet  0  623.79  621.57  621.75  621.4  621.46  621.29  621.72  621.21  622.31  621.21

 Oxygen, Dissolved  mg/L  6.2  7.51  7.78  6.76  6.84  8.69  8.32  7.2  6.97  7.75  7.54

 Turbidity  NTU  104  3.51  3.72  1.06  0.42  0  0  0  0.01  0  0

 Total Alkalinity as CaCO3  mg/L  280  --  --  300  310  300  370  320  330  --  --

 Iron, dissolved  ug/L  --  --  --  <50  <50  <36  67  <36  <36  50  --

 Manganese, dissolved  ug/L  --  --  --  6.9  4.1  10  <4.4  <3.6  <3.6  --  --

 Calcium, total  ug/L  --  --  --  --  75000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  51  <50  37  <36  <36  <36  --  290

 Magnesium, total  ug/L  --  --  --  --  35000  33000  32000  33000  34000  --  --

 Manganese, total  ug/L  --  --  --  --  6  5.9  <4.4  <3.6  <3.6  --  --

 Potassium, total  ug/L  --  --  --  --  1300  1200  1300  1300  1400  --  --

 Sodium, total  ug/L  --  --  --  --  6100  4900  4000  5900  6300  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  300  310  300  370  320  330  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  <3.8  <3.8  <4.2  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  --  <0.88  --  --  <0.75  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  --  1.6  --  --  --  --  --  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-304A
 Number of Sampling Dates:  12

 Parameter Name  Units  5/20/2020  7/6/2020  8/19/2020  10/19/2020  2/23/2021  4/9/2021  7/12/2021  10/26/2021  4/5/2022  10/17/2022  4/10/2023  10/30/2023

 Boron  ug/L  1800  1700  --  1700  --  1400  --  1300  1500  1600  --  --

 Calcium  mg/L  54  41  --  35  --  43  --  35  38  37  --  --

 Chloride  mg/L  15  13  13  12  --  13  --  15  16  16  --  --

 Fluoride  mg/L  0.57  0.42  --  <0.23  --  0.53  --  <0.28  0.32  <0.22  --  --

 Field pH  Std. Units  8.04  7.9  8.48  7.89  8.01  7.78  8.09  7.94  7.97  7.81  7.74  7.93

 Sulfate  mg/L  83  77  76  76  --  77  --  91  87  69  --  --

 Total Dissolved Solids  mg/L  680  330  --  310  --  300  --  240  270  270  --  --

 Antimony  ug/L  <0.58  <0.51  --  --  --  <1.1  --  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  1.3  <0.88  --  <0.88  --  0.78  --  <0.75  <0.75  <0.75  0.63  0.76

 Barium  ug/L  67  34  --  28  --  36  --  26  30  29  --  --

 Beryllium  ug/L  <0.27  <0.27  --  --  --  <0.27  --  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  0.19  0.098  --  0.073  --  0.096  --  <0.051  0.074  0.076  --  --

 Chromium  ug/L  2.2  1.1  --  <1.1  --  1.6  --  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  3.2  0.83  --  0.43  --  0.88  --  <0.19  0.48  0.88  --  --

 Lead  ug/L  4.3  1.2  --  0.48  --  1.1  --  0.37  0.81  1.1  --  --

 Lithium  ug/L  2.7  <2.5  --  <2.5  --  <2.5  --  <2.5  <2.5  <2.5  --  --

 Mercury  ug/L  <0.1  <0.1  --  --  --  <0.15  --  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  110  140  140  130  120  110  100  120  120  130  150  --

 Selenium  ug/L  <1  <1  --  <1  --  <0.96  --  <0.96  <0.96  <0.96  --  --

 Thallium  ug/L  <0.26  <0.26  --  --  --  <0.26  --  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  --  0.573  --  0.157  --  0.468  --  0.698  0.51  0.296  --  --

 Radium-226  pCi/L  --  0.221  --  0.117  --  0.0845  --  0.245  -0.00262  0.207  --  --

 Radium-228  pCi/L  --  0.352  --  0.0402  --  0.384  --  0.454  0.51  0.0889  --  --

 pH at 25 Degrees C  Std. Units  8  8  --  8  --  8  --  8.1  8  8  --  --

 Field Oxidation Potential  mV  61.8  -15.8  50.5  162.7  44.9  151.6  80.3  157.1  198.1  -24.7  115.7  -120.7 

 Field Specific Conductance  umhos/cm  529  541  533  547.4  534  533  543.1  526.8  520.9  480.6  422.5  472.9

 Field Temperature  deg C  12.6  19.1  14  10.1  9.1  10.1  13.8  13.4  9.4  10.6  10.6  10.9

 Groundwater Elevation  feet  624.88  625.76  0  624.41  625.04  624.31  623.87  623.87  619  623.56  623.95  623.57

 Oxygen, Dissolved  mg/L  0.48  0.3  0.27  0.78  0.39  0.41  0.48  2.53  0.19  0.13  0.21  0.18

 Turbidity  NTU  585.9  181.9  236.2  90.29  116.6  165.2  36.09  2.78  42.65  77.88  28.82  23.95

 Total Alkalinity as CaCO3  mg/L  --  --  190  190  --  180  --  210  210  180  --  --

 Iron, dissolved  ug/L  --  --  <50  55  --  <36  --  <36  <36  <36  390  --

 Manganese, dissolved  ug/L  --  --  16  7.3  --  6.2  --  <4.4  6.8  <3.6  --  --

 Calcium, total  ug/L  --  --  --  35000  --  --  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  270  --  580  --  <36  240  380  --  160

 Magnesium, total  ug/L  --  --  --  16000  --  18000  --  15000  16000  14000  --  --

 Manganese, total  ug/L  --  --  --  26  --  54  --  <4.4  25  31  --  --

 Potassium, total  ug/L  --  --  --  680  --  710  --  650  740  540  --  --

 Sodium, total  ug/L  --  --  --  63000  --  58000  --  55000  58000  49000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  190  190  --  180  --  210  210  180  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  <7.6  <3.8  --  <4.6  --  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  <0.88  --  --  --  --  <0.75  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  160  140  140  120  --  120  130  140  --  --

05/29/2024 - Classification: Internal - ECRM13301492



 Single Location
 Name: IPL - Lansing

 Location ID:  MW-305
 Number of Sampling Dates:  11

 Parameter Name  Units  6/20/2019  10/2/2019  5/19/2020  8/18/2020  10/20/2020  4/9/2021  10/27/2021  4/4/2022  10/18/2022  4/11/2023  10/31/2023

 Boron  ug/L  180  190  210  --  220  140  200  110  240  --  --

 Calcium  mg/L  92  97  82  --  76  79  79  78  80  --  --

 Chloride  mg/L  6.8  3.2  7.5  6.9  6  4.8  6.6  3.5  5.5  --  --

 Fluoride  mg/L  <0.23  <0.23  0.23  --  <0.23  <0.28  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  7.19  7.03  6.9  7.23  7.24  7.17  7.29  6.94  7.32  7.44  7.17

 Sulfate  mg/L  24  26  <3.6  <3.6  <3.6  29  14  42  3.6  --  --

 Total Dissolved Solids  mg/L  440  380  540  --  320  300  260  270  300  --  --

 Antimony  ug/L  <0.53  --  <0.58  --  --  <1.1  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  2.2  3.4  3.6  --  5.6  1.7  3.9  0.89  4.7  0.93  1.8

 Barium  ug/L  170  190  220  --  200  150  200  97  230  --  --

 Beryllium  ug/L  <0.27  --  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.077  --  <0.039  --  <0.049  <0.051  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  <0.98  <0.98  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  0.52  0.27  0.32  --  0.12  0.29  <0.19  <0.19  <0.19  --  --

 Lead  ug/L  <0.27  <0.27  <0.27  --  <0.11  <0.21  0.29  <0.24  <0.24  --  --

 Lithium  ug/L  3.4  4.6  <2.3  --  <2.5  <2.5  <2.5  2.6  <2.5  --  --

 Mercury  ug/L  <0.1  --  <0.1  --  --  <0.15  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  1.7  1.6  <1.1  1.8  <1.1  <1.3  <1.3  <1.2  <1.2  1.1  --

 Selenium  ug/L  <1  --  <1  --  <1  1.4  <0.96  1.7  <0.96  --  --

 Thallium  ug/L  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  0.553  0.557  --  --  0.377  0.474  1.43  0.249  1.2  --  --

 Radium-226  pCi/L  0.181  0.38  --  --  0.296  0.301  0.55  0.145  0.331  --  --

 Radium-228  pCi/L  0.372  0.178  --  --  0.0809  0.173  0.879  0.104  0.871  --  --

 pH at 25 Degrees C  Std. Units  7.2  7.2  7.2  --  7.2  7.3  7.3  7.4  7.4  --  --

 Field Oxidation Potential  mV  27  -105.6  -138  -162.9  -145.4  -25.8  -128.5  198.9  -186.6  -92.1  -153.3 

 Field Specific Conductance  umhos/cm  638  635  684  654  634  574  643  545  607.2  396.9  745

 Field Temperature  deg C  15.5  19  9.8  19  15.6  7.1  16.3  4.4  15.7  6.2  15.1

 Groundwater Elevation  feet  0  629.77  627.24  626.98  626.54  627.02  626.41  627.17  626.36  624.54  626.89

 Oxygen, Dissolved  mg/L  0.2  0.21  0.48  0.07  0.22  2.1  0.08  4.06  0.06  3.18  0.71

 Turbidity  NTU  9.6  8.87  20.44  27.27  3.65  14.88  0.27  4.57  8.17  1.71  4.18

 Total Alkalinity as CaCO3  mg/L  290  --  --  340  340  280  330  290  360  --  --

 Iron, dissolved  ug/L  --  --  --  11000  10000  3700  6900  830  7400  3300  --

 Manganese, dissolved  ug/L  --  --  --  2000  1800  1100  1400  520  1400  --  --

 Calcium, total  ug/L  --  --  --  --  87000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  --  12000  5900  7300  1500  8500  --  6700

 Magnesium, total  ug/L  --  --  --  --  32000  25000  30000  23000  30000  --  --

 Manganese, total  ug/L  --  --  --  --  1800  1200  1500  560  1300  --  --

 Potassium, total  ug/L  --  --  --  --  1800  1300  1600  1500  1500  --  --

 Sodium, total  ug/L  --  --  --  --  7700  5900  6700  5500  7000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  340  340  280  330  290  360  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  <7.6  <3.8  <4.6  <2.3  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  --  6.4  --  --  3.7  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  --  2.8  --  --  --  --  --  --  --
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-306
 Number of Sampling Dates:  15

 Parameter Name  Units  6/20/2019  10/2/2019  12/5/2019  2/5/2020  5/19/2020  8/18/2020  10/20/2020  2/23/2021  4/9/2021  7/12/2021  10/27/2021  4/4/2022  10/19/2022  4/11/2023  10/30/2023

 Boron  ug/L  860  660  --  --  720  --  720  --  650  --  580  550  600  --  --

 Calcium  mg/L  240  260  --  --  340  --  260  --  290  --  210  200  280  --  --

 Chloride  mg/L  24  40  --  --  32  28  27  --  33  --  34  41  32  --  --

 Fluoride  mg/L  <0.23  <0.23  --  --  <0.23  --  <0.23  --  <0.28  --  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  6.87  9  6.76  6.95  6.66  7.12  6.88  6.87  6.85  7.51  6.86  6.86  6.8  7.13  7.05

 Sulfate  mg/L  280  140  --  --  430  260  220  --  240  --  95  100  500  --  --

 Total Dissolved Solids  mg/L  1200  1300  --  --  3400  --  1100  --  1300  --  960  1100  1500  --  --

 Antimony  ug/L  <0.53  --  --  --  <0.58  --  --  --  <1.1  --  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  8.6  12  9.3  9.4  8.5  --  10  9  8  8.2  8.6  7.7  7.1  7  9.5

 Barium  ug/L  280  540  --  --  260  --  250  --  280  --  320  350  390  --  --

 Beryllium  ug/L  <0.27  --  --  --  <0.27  --  --  --  <0.27  --  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.077  --  --  --  <0.039  --  <0.049  --  <0.051  --  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  <0.98  <0.98  --  --  <1.1  --  <1.1  --  1.3  --  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  1  0.98  --  --  0.53  --  0.24  --  0.35  --  0.3  0.49  0.3  --  --

 Lead  ug/L  0.52  <0.27  --  --  <0.27  --  <0.11  --  <0.21  --  1.1  <0.24  <0.24  --  --

 Lithium  ug/L  19  25  --  --  25  --  26  --  24  --  22  23  27  --  --

 Mercury  ug/L  <0.1  --  --  --  <0.1  --  --  --  <0.15  --  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  <1.1  <1.1  --  --  <1.1  <1.1  <1.1  --  <1.3  --  <1.3  <1.2  <1.2  <0.91  --

 Selenium  ug/L  <1  --  --  --  <1  --  <1  --  <0.96  --  <0.96  <0.96  <0.96  --  --

 Thallium  ug/L  <0.27  --  --  --  <0.26  --  --  --  <0.26  --  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  0.897  1.79  --  --  --  --  1.16  --  1.09  --  2.1  0.757  0.693  --  --

 Radium-226  pCi/L  0.432  0.902  --  --  --  --  0.459  --  0.436  --  0.814  0.464  0.431  --  --

 Radium-228  pCi/L  0.465  0.889  --  --  --  --  0.696  --  0.659  --  1.29  0.292  0.262  --  --

 pH at 25 Degrees C  Std. Units  6.9  7.2  --  --  6.9  --  6.8  --  7.2  --  7  7  7  --  --

 Field Oxidation Potential  mV  22  -1205  -127  -127.7  -137  -139.1  -142.3  -127.2  -134.2  -128.3  -126.3  196.3  -173.1  -165.5  -158.8 

 Field Specific Conductance  umhos/cm  1632  1998  2196  2477  2332  1911  1832  2055  1994  2006  1778  1839  2120  1682  2071

 Field Temperature  deg C  13.8  16.33  16.3  13.7  12.7  15  16.2  13.6  12.6  14.4  16.6  12  15.4  12  16.3

 Groundwater Elevation  feet  0  622.47  620.6  620.83  620.43  620.37  619.92  619.76  620.03  619.83  619.91  620.42  619.79  622.07  620.41

 Oxygen, Dissolved  mg/L  1  0.27  0.9  0.23  0.3  0.1  0.26  0.12  0.05  0.37  0.11  0.26  0.07  0.27  0.2

 Turbidity  NTU  25.9  3.67  10.26  4.43  2.63  0.16  3.08  3.11  0.09  0.13  2.72  0  0.98  4.12  33.15

 Total Alkalinity as CaCO3  mg/L  620  --  --  --  --  850  800  --  880  --  880  940  800  --  --

 Iron, dissolved  ug/L  --  --  --  --  --  44000  39000  --  41000  --  33000  32000  41000  50000  --

 Manganese, dissolved  ug/L  --  --  --  --  --  5100  4800  --  5300  --  4100  4500  7000  --  --

 Calcium, total  ug/L  --  --  --  --  --  --  280000  --  --  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  --  --  --  40000  --  44000  --  33000  33000  42000  --  53000

 Magnesium, total  ug/L  --  --  --  --  --  --  46000  --  50000  --  36000  41000  46000  --  --

 Manganese, total  ug/L  --  --  --  --  --  --  4800  --  5500  --  4100  4400  5500  --  --

 Potassium, total  ug/L  --  --  --  --  --  --  7100  --  6100  --  6200  7000  8300  --  --

 Sodium, total  ug/L  --  --  --  --  --  --  110000  --  98000  --  140000  160000  140000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  850  800  --  880  --  880  940  800  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  <7.6  <3.8  --  <4.6  --  <4.6  <4.6  <12  --  --

 Arsenic, dissolved  ug/L  --  --  --  --  --  9.4  --  8.8  7.8  --  8.4  7.8  7  --  --

 Molybdenum, dissolved  ug/L  --  --  --  --  --  <1.1  --  --  --  --  --  --  --  --  --
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-306A
 Number of Sampling Dates:  10

 Parameter Name  Units  5/19/2020  7/6/2020  8/18/2020  10/20/2020  4/9/2021  10/27/2021  4/4/2022  10/19/2022  4/11/2023  10/30/2023

 Boron  ug/L  290  340  --  280  280  240  260  290  --  --

 Calcium  mg/L  83  82  --  76  78  80  78  77  --  --

 Chloride  mg/L  7.8  7.1  7.4  7.2  7.2  7.7  6.3  5.8  --  --

 Fluoride  mg/L  <0.23  <0.23  --  <0.23  <0.28  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  6.99  7.04  7.38  7.18  7.21  7.34  7.19  7.25  7.43  7.43

 Sulfate  mg/L  44  40  41  41  39  42  43  34  --  --

 Total Dissolved Solids  mg/L  610  360  --  350  350  280  330  350  --  --

 Antimony  ug/L  <0.58  <0.51  --  --  <1.1  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  <0.88  <0.88  --  <0.88  <0.75  <0.75  <0.75  <0.75  <0.53  <0.53

 Barium  ug/L  61  58  --  58  62  59  61  62  --  --

 Beryllium  ug/L  <0.27  <0.27  --  --  <0.27  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.039  <0.049  --  <0.049  <0.051  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  <1.1  <1.1  --  <1.1  <1.1  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  0.33  0.18  --  0.22  0.17  0.21  0.19  <0.19  --  --

 Lead  ug/L  <0.27  <0.11  --  <0.11  <0.21  0.32  <0.24  <0.24  --  --

 Lithium  ug/L  <2.3  <2.5  --  <2.5  <2.5  <2.5  <2.5  <2.5  --  --

 Mercury  ug/L  <0.1  <0.1  --  --  <0.15  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  <1.1  <1.1  <1.1  <1.1  <1.3  <1.3  <1.2  <1.2  <0.91  --

 Selenium  ug/L  <1  <1  --  <1  <0.96  0.99  <0.96  <0.96  --  --

 Thallium  ug/L  <0.26  <0.26  --  --  <0.26  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  --  0.525  --  0.124  0.408  0.682  0.198  1.18  --  --

 Radium-226  pCi/L  --  0.0377  --  -0.201  0.12  0.279  0.00526  0.193  --  --

 Radium-228  pCi/L  --  0.487  --  0.124  0.288  0.403  0.192  0.99  --  --

 pH at 25 Degrees C  Std. Units  7.4  7.5  --  7.4  7.4  7.4  7.4  7.5  --  --

 Field Oxidation Potential  mV  -21.7  -55.8  21.2  -38.5  -8.5  78.8  192.7  -91.1  -93.3  -84.3 

 Field Specific Conductance  umhos/cm  697  683  654  681  669  663  669  624.3  486.3  650

 Field Temperature  deg C  14.6  15.3  15.5  14.4  14.2  14.6  13  14  13.7  14.2

 Groundwater Elevation  feet  620.4  621.66  620.63  620.17  620.14  620.17  620.61  620.05  622.68  621.02

 Oxygen, Dissolved  mg/L  1.18  1.24  1.16  1.3  1.68  1.23  1.13  1.3  0.67  1.25

 Turbidity  NTU  4.15  1.4  2.71  1.56  0.01  0.59  0  3.21  0.83  0

 Total Alkalinity as CaCO3  mg/L  --  --  330  320  320  330  350  350  --  --

 Iron, dissolved  ug/L  --  --  1900  1600  1600  1500  1500  1400  1400  --

 Manganese, dissolved  ug/L  --  --  1200  1100  1100  1000  1000  1000  --  --

 Calcium, total  ug/L  --  --  --  85000  --  --  --  --  --  --

 Iron, total  ug/L  --  --  --  1900  1800  1800  1700  1500  --  1700

 Magnesium, total  ug/L  --  --  --  37000  35000  33000  36000  32000  --  --

 Manganese, total  ug/L  --  --  --  1100  1100  1000  1000  940  --  --

 Potassium, total  ug/L  --  --  --  1200  1200  1200  1300  1000  --  --

 Sodium, total  ug/L  --  --  --  11000  10000  9800  10000  9100  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  330  320  320  330  350  350  --  --

 Carbonate Alkalinity as CaCO3  mg/L  --  --  <7.6  <1.9  <4.6  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  --  --  <0.88  --  --  <0.75  --  --  --  --

 Molybdenum, dissolved  ug/L  --  --  <1.1  --  --  --  --  --  --  --
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-307
 Number of Sampling Dates:  7

 Parameter Name  Units  7/12/2021  8/13/2021  10/27/2021  4/5/2022  10/18/2022  4/10/2023  10/30/2023

 Boron  ug/L  220  250  280  400  1100  1200  920

 Calcium  mg/L  55  47  38  50  39  38  56

 Chloride  mg/L  15  16  17  22  18  23  20

 Fluoride  mg/L  <0.28  <0.28  <0.28  <0.22  <0.22  <0.38  <0.38

 Field pH  Std. Units  8.25  7.86  8.11  8.34  8.44  8.36  8.32

 Sulfate  mg/L  44  42  70  76  120  45  36

 Total Dissolved Solids  mg/L  210  230  130  210  900  160  250

 Antimony  ug/L  <1.1  <1.1  <1.1  <0.69  <0.69  <1  <1

 Arsenic  ug/L  2.1  2.4  2.5  1.8  2.7  2.5  2.3

 Barium  ug/L  310  300  240  290  280  230  340

 Beryllium  ug/L  <0.27  <0.27  <0.27  <0.27  <0.27  <0.33  <0.33

 Cadmium  ug/L  <0.051  <0.051  <0.051  <0.055  <0.055  <0.1  <0.1

 Chromium  ug/L  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1  <1.1

 Cobalt  ug/L  0.15  0.15  <0.19  <0.19  0.19  <0.17  <0.17

 Lead  ug/L  <0.21  <0.21  <0.21  <0.24  <0.24  <0.24  <0.24

 Lithium  ug/L  13  13  12  10  13  11  16

 Mercury  ug/L  <0.15  <0.15  <0.15  <0.11  --  <0.14  <0.14

 Molybdenum  ug/L  5.5  7.2  12  16  25  7.8  5.5

 Selenium  ug/L  <0.96  <0.96  <0.96  <0.96  <0.96  <1.4  <1.4

 Thallium  ug/L  <0.26  <0.26  <0.26  <0.26  <0.26  <0.26  <0.26

 Total Radium  pCi/L  0.499  1.91  0.743  0.183  1.51  0.165  1.95

 Radium-226  pCi/L  0.171  0.289  0.421  0.0893  0.166  0.165  0.203

 Radium-228  pCi/L  0.328  1.62  0.322  0.0932  1.34  -0.128  1.74

 pH at 25 Degrees C  Std. Units  8.2  8.1  8.2  8.2  8.1  8.6  8.2

 Field Oxidation Potential  mV  -40.6  -17.5  -123.4  198.2  -175.6  -150.4  -102.1 

 Field Specific Conductance  umhos/cm  449.6  437  361.2  460  399.6  312.4  489.7

 Field Temperature  deg C  15.2  17.4  16.4  6.9  15.7  8  13.5

 Groundwater Elevation  feet  630.95  630.01  634.9  639.74  639.23  629.13  628.65

 Oxygen, Dissolved  mg/L  0.47  0.17  0.93  0.08  0.16  0.28  0.19

 Turbidity  NTU  0  0  0  0  4.34  0  0

 Total Alkalinity as CaCO3  mg/L  170  --  86  130  100  --  --

 Iron, dissolved  ug/L  110  --  110  87  90  68  --

 Manganese, dissolved  ug/L  300  --  240  560  450  --  --

 Iron, total  ug/L  140  --  95  78  110  --  56

 Magnesium, total  ug/L  17000  --  12000  17000  11000  --  --

 Manganese, total  ug/L  310  --  230  590  430  --  --

 Potassium, total  ug/L  3600  --  2600  2400  2900  --  --

 Sodium, total  ug/L  13000  --  11000  16000  24000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  170  --  86  130  100  --  --

 Carbonate Alkalinity as CaCO3  mg/L  <4.1  --  <2.3  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  2  --  2.6  --  --  --  --

 Molybdenum, dissolved  ug/L  5.2  --  --  --  --  --  --
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 Single Location
 Name: IPL - Lansing

 Location ID:  MW-307A
 Number of Sampling Dates:  7

 Parameter Name  Units  7/12/2021  8/13/2021  10/27/2021  4/5/2022  10/18/2022  4/10/2023  10/30/2023

 Boron  ug/L  370  380  300  430  680  --  --

 Calcium  mg/L  67  62  70  58  52  --  --

 Chloride  mg/L  6.8  7.2  8.1  13  11  --  --

 Fluoride  mg/L  <0.28  <0.28  <0.28  <0.22  <0.22  --  --

 Field pH  Std. Units  7.83  7.35  7.29  7.48  7.59  7.33  7.71

 Sulfate  mg/L  30  32  33  28  27  --  --

 Total Dissolved Solids  mg/L  280  290  230  250  270  --  --

 Antimony  ug/L  <1.1  <1.1  <1.1  <0.69  <0.69  --  --

 Arsenic  ug/L  <0.75  0.76  1.3  2.1  1.9  0.65  1

 Barium  ug/L  120  120  130  110  100  --  --

 Beryllium  ug/L  <0.27  <0.27  <0.27  <0.27  <0.27  --  --

 Cadmium  ug/L  <0.051  <0.051  <0.051  <0.055  <0.055  --  --

 Chromium  ug/L  <1.1  <1.1  <1.1  <1.1  <1.1  --  --

 Cobalt  ug/L  0.54  0.57  0.77  0.68  0.65  --  --

 Lead  ug/L  <0.21  <0.21  0.21  <0.24  <0.24  --  --

 Lithium  ug/L  <2.5  <2.5  <2.5  <2.5  <2.5  --  --

 Mercury  ug/L  <0.15  <0.15  <0.15  <0.11  --  --  --

 Molybdenum  ug/L  6.8  6.6  6.3  5.7  6.6  7.6  --

 Selenium  ug/L  <0.96  <0.96  <0.96  <0.96  <0.96  --  --

 Thallium  ug/L  <0.26  <0.26  <0.26  <0.26  <0.26  --  --

 Total Radium  pCi/L  0.509  0.258  0.957  0.0954  0.683  --  --

 Radium-226  pCi/L  0.265  0.163  0.412  0.0954  0.0963  --  --

 Radium-228  pCi/L  0.245  0.0954  0.545  -0.076  0.587  --  --

 pH at 25 Degrees C  Std. Units  7.5  7.6  7.6  8.1  7.7  --  --

 Field Oxidation Potential  mV  73.1  54.3  47.7  199.8  -99.4  -13.8  -52.4 

 Field Specific Conductance  umhos/cm  615.6  612.3  625.4  563  518.7  521.2  609.6

 Field Temperature  deg C  13.2  12.5  12.9  10.8  11.4  11.6  11.9

 Groundwater Elevation  feet  625.27  625.48  626.25  626.72  625.77  617.75  625.01

 Oxygen, Dissolved  mg/L  0.27  0.17  1.39  0.09  0.1  0.15  0.49

 Turbidity  NTU  0  0  0  0  2.57  0  0

 Total Alkalinity as CaCO3  mg/L  310  --  310  330  270  --  --

 Iron, dissolved  ug/L  <36  --  170  280  300  36  --

 Manganese, dissolved  ug/L  600  --  720  700  640  --  --

 Iron, total  ug/L  <36  --  160  370  330  --  200

 Magnesium, total  ug/L  33000  --  33000  27000  24000  --  --

 Manganese, total  ug/L  620  --  720  710  610  --  --

 Potassium, total  ug/L  3000  --  2500  2100  2000  --  --

 Sodium, total  ug/L  16000  --  14000  22000  28000  --  --

 Bicarbonate Alkalinity as CaCO3  mg/L  310  --  310  330  270  --  --

 Carbonate Alkalinity as CaCO3  mg/L  <4.2  --  <4.6  <4.6  <4.6  --  --

 Arsenic, dissolved  ug/L  <0.75  --  1.4  --  --  --  --

 Molybdenum, dissolved  ug/L  7.3  --  --  --  --  --  --
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Appendix B 

Lansing Landfill and Ash Pond Closure Drawings 
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Appendix C 

Estimated Groundwater Corrective Action Schedule 

 

05/29/2024 - Classification: Internal - ECRM13301492

http://www.scsengineers.com/


ID Task Name Duration Start Finish

1 Engineering 411 days Thu 3/5/20 Thu 9/30/21

2 Permitting 293 days Wed 11/18/20 Fri 12/31/21

3 Procurement 252 days Wed 4/14/21 Thu 3/31/22

4 Closure Construction 413 days Fri 4/1/22 Tue 10/31/23

5 Startup/Mobilization 22 days Fri 4/1/22 Mon 5/2/22

6 Civil/Sitework 391 days Tue 5/3/22 Tue 10/31/23

7 Stabilized Berm 60 days Mon 5/16/22 Fri 8/5/22

8 South Pond Closure Area 356 days Mon 5/2/22 Mon 9/11/23

9 North Pond Closure Area 341 days Mon 5/23/22 Mon 9/11/23

10 Coal Yard 243 days Mon 10/31/22Wed 10/4/23

11 Dry Ash Landfill 108 days Wed 4/12/23 Fri 9/8/23

12 Issue ACM Add. No. 2 0 days Mon 6/5/23 Mon 6/5/23

13 Public Meeting re: ACM Add. No. 2 0 days Mon 6/12/23 Mon 6/12/23

14 Selection of Remedy 240 days Mon 6/5/23 Fri 5/3/24

15 Issue Selection of Remedy 0 days Mon 5/6/24 Mon 5/6/24

16 Corrective Action Program 65 days Mon 5/6/24 Fri 8/2/24

17 Establish/Implement Corrective Action 
Groundwater Monitoring Program

65 days Mon 5/6/24 Fri 8/2/24

18 Implement Correction Action (Complete) NA NA NA

19 Interim Actions (Not Applicable) NA NA NA

20 Certification of Closure and 30‐Year Post‐Closure 
Care (only shown through 2024)

340 days Wed 9/13/23 Tue 12/31/24

6/5

6/12

5/6

JanFebMarAprMayJun Jul AugSepOctNovDec JanFebMarAprMayJun Jul AugSepOctNovDec JanFebMarAprMayJun Jul AugSepOctNovDec JanFebMarAprMayJun Jul AugSepOctNovDec JanFebMarAprMayJun Jul AugSepOctNovDec Jan
2020 2021 2022 2023 2024 20

Estimated Groundwater Corrective Action Schedule
Lansing Generating Station

Iowa Power and Light Company

Page 1
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