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EXECUTIVE SUMMARY 
Interstate Power and Light Company (IPL), an Alliant Energy company, operated four ash ponds at 
the Burlington Generating Station (BGS). The ponds were used to manage coal combustion residuals 
(CCR) and wastewater from the power plant, which burned coal to generate electricity until 
December 31, 2021. BGS is currently operating using natural gas to generate electricity and is no 
longer using the ash ponds to manage plant wastewater. 

IPL samples and tests the groundwater in the area of the ash ponds 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 samples from five of the compliance wells installed to monitor the four ponds contain 
molybdenum and/or lithium at levels higher than the Groundwater Protection Standards (GPS) 
defined in the Rule. Molybdenum and/or lithium occur naturally within the environment and can also 
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 and the ACM Addendum issued in November 2020. The ACM and ACM 
Addendum were prepared in response to the groundwater sampling results at the BGS facility. The 
Selection of Remedy process is the next step in a series of steps defined in the Rule and shown 
below. 

 

 

The Selection of Remedy Report provides an update to the nature and extent of groundwater 
impacts discussed in the ACM and ACM Addendum. Since the ACM and ACM Addendum were issued, 
IPL has continued to develop an understanding of the following: 

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

lithium in groundwater that are above the GPS. 

IPL has installed new wells to evaluate groundwater concentrations beyond the location of the wells 
with GPS exceedances. Groundwater monitoring data continue to show molybdenum and lithium are 
present in groundwater near the BGS ash ponds.  

Implementation 
of Corrective 

Action               
40 CFR 257.98

Selection of 
Remedy            

40 CFR 257.97

Assessment of 
Corrective 
Measures         

40 CFR 257.96

Assessment 
Monitoring       

40 CFR 257.95

Detection 
Monitoring       

40 CFR 257.94
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The Selection of Remedy Report also presents the following: 

• 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) and the remedy selection 
scoring methodology used to help select an appropriate corrective measure. 

• A summary of the selected remedy. 

IPL has identified capping and consolidating CCR in place with pump and treat as the selected 
remedy for molybdenum and lithium impacts to groundwater. The selected remedy meets the 
minimum criteria established in the Rule, and includes: 

• Stopping all CCR and wastewater discharges to the BGS ash ponds. 
• Closing the pond with CCR in place according to 40 CFR 257.102(d). 
• Implementing groundwater extraction with treatment for molybdenum and lithium. 

In accordance with 40 CFR 257.96(e), IPL held a public meeting with interested and affected parties 
to discuss the ACM as required by the Rule on October 14, 2020. However, the ACM was updated 
with ACM Addendum No. 1 in November 2021, so IPL held an additional public meeting on June 26, 
2023. Within 90 days of this Selection of Remedy Report, IPL will implement the selected remedy as 
required in 40 CFR 257.98(a). This report describes the status of remedy design and an anticipated 
construction schedule. BGS ash pond closure construction was completed on October 4, 2023. An 
estimated schedule for the implementation and completion of the selected remedy has been 
developed and the design of a groundwater collection system has begun now that groundwater 
dewatering efforts supporting ash pond closure construction are completed. 

For more information on Alliant Energy, view the 2023 Corporate Responsibility Report at 
http://www.alliantenergy.com/responsibility. 
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PE CERTIFICATION 
 I, Eric J. Nelson, hereby certify that the selected groundwater 

remedy described herein meets the requirements of 40 CFR 
257.97. This Selection of Remedy Report was prepared by me or 
under my direct supervision, and I am a duly licensed Professional 
Engineer under the laws of the State of Iowa. 

 

  

 (signature)     (date) 

 (printed or typed name) 

 
License number _________________________ 

 My license renewal date is December 31, 2024. 

 Pages or sheets covered by this seal: 

 Selection of Remedy – Burlington Generating Station 

  

  

 
 

  

12/31/2023

Eric J. Nelson

23136
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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 Residuals from Electric Utilities; Final Rule, dated 
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 Groundwater Protection Standard (GPS) exceedances observed in 
the May, August, and October 2018, and a resampling event for selected wells in March 2019. This 
was identified in the Notification of GPS Exceedance dated February 13, 2019. The evaluation of 
statistically significant levels exceeding the GPSs was summarized in an Alternative Source 
Demonstration (ASD) completed in April 2019. The ASD identified a reduced list of well parameters 
exceeding the GPS and recommended that Interstate Power and Light Company (IPL) initiate the 
Assessment of Corrective Measures (ACM). 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. 

This report also provides a brief summary of the activities completed to further define the nature and 
extent of the groundwater impacts attributed to Burlington Generating Station (BGS) impoundments 
since the ACM Addendum No. 1 report was issued in November 2020. 

 BACKGROUND 

 SITE INFORMATION AND MAP 
BGS is located along the west bank of the Mississippi River, about 5 miles south of the city of 
Burlington, in Des Moines County, Iowa (Figure 1). The address of the plant is 4282 Sullivan Slough 
Road, Burlington, Iowa. In addition to the generating station, which after December 31, 2021, uses 
natural gas instead of coal to fuel electrical generating operations, the property also contains a 
former coal yard, natural gas-fired combustion turbines, four CCR surface impoundments (Upper Ash 
Pond, Economizer Pond, Main Ash Pond, and Ash Seal Pond), and one non-CCR surface 
impoundment (Lower Pond). Coal and the coal-handling equipment in the former coal yard have 
been removed. 

The groundwater monitoring system at BGS is a multi-unit system. BGS includes four CCR Units: 

• BGS Ash Seal Pond (existing CCR surface impoundment) 
• BGS Main Ash Pond (existing CCR surface impoundment) 
• BGS Economizer Ash Pond (existing CCR surface impoundment) 
• BGS Upper Ash Pond (existing CCR surface impoundment) 

The closure of the BGS impoundments was discussed in the most recent amendment to the written 
closure plan (SCS Engineers [SCS], 2023b). 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. A list of the site monitoring wells is provided in Table 1. 

In accordance with 40 CFR 257.96(a), IPL prepared an ACM in response to the molybdenum and 
lithium detected in groundwater samples above the GPS, which was issued in September 2019 
(SCS, 2019). An ACM addendum was also issued in November 2020 (SCS, 2020). 
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In accordance with 40 CFR 257.96(e), IPL held a public meeting to discuss the ACM on October 14, 
2020. The meeting was open to interested and affected parties, and, due to the COVID-19 
pandemic, was held virtually using an interactive online meeting platform. Because the ACM was 
amended, an additional public meeting was held on June 26, 2023, to discuss ACM Addendum 
No. 1. 

 UPDATED NATURE AND EXTENT OF GROUNDWATER IMPACTS 
This section provides an update of the nature and extent of groundwater impacts since the ACM 
Addendum No. 1 was completed. The additional work further defined the nature and extent of 
groundwater impacts and includes: 

• April 2021 to October 2023 – Conducted assessment monitoring events. Also conducted 
additional groundwater sampling events for select parameters used to evaluate the 
nature and extent of impacts as well as the evaluation of groundwater treatment 
alternatives. A summary of the monitoring events is provided in Table 2. 

• March 2021 – Conducted surface water sampling at two locations on the Mississippi 
River. One sample was obtained upriver from the plant and the other was obtained from 
a downriver location.    

• May 2021 – Installed new piezometers MW-307B and MW-313B. Drilled boring B-302B.  

• July 2021 – Conducted assessment monitoring events for new wells MW-307B and 
MW-313B.  

• September 2021 – Collected and analyzed ash samples from the Main Ash Pond and 
groundwater sampling at MW-304 and MW-310 to further define source material 
concentrations and in support of the groundwater treatability study (TS). 

• September 2021 – February 2022 – Performed monitoring well design, permitting, and 
installation of supplemental background well MW-314 to evaluate background 
groundwater quality conditions within the alluvial aquifer close to the Mississippi River. 

• October 2021 – Collected and analyzed ash samples from the Economizer Pond and 
Main Ash Pond to further define source material concentrations and in support of the 
groundwater TS.     

• December 2021 – Cessation of coal-fired electrical generating operations at BGS. 

• February 2022 – Evaluated groundwater dewatering pump test discharge data to provide 
additional information on the hydraulic properties of the uppermost aquifer. 

• March 2022 to August 2023 – Constructed alternative stormwater and wastewater 
management infrastructure. Completed CCR and non-CCR waste consolidation to the 
Main Ash Pond and Economizer Pond closure areas. 

• July 2022 to October 2022 – Installed Upper Ash Pond and Ash Seal Pond dewatering 
wells and established dewatering systems. 
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• September 2022 to July 2023 – Operated Upper Ash Pond dewatering system.

• October 2022 to April 2023 – Operated Ash Seal Pond dewatering system.

• May 2023 to October 2023 – Constructed final cover system and stormwater 
management features for Main Ash Pond and Economizer Pond closure areas.

• July 2023 – Re-developed monitoring wells that had gone dry during pond closure 
construction dewatering system operations, and collected groundwater levels.

• August 2023 – Measured groundwater elevations to evaluated aquifer recovery from 
dewatering events.

• August 2023 – Issued updated Notice of Intent to Close the CCR surface impoundments.

These activities were discussed in semiannual progress reports prepared in accordance with 
40 CFR 257.97(a). A summary of groundwater sampling events is provided in Table 2. 

The nature and extent of work discussed above built a foundation for the groundwater remedy 
design activities that occurred in 2022 and 2023 as IPL also prepared for and conducted the pond 
closure work. A summary of the 2022 and 2023 groundwater remedy design and closure activities 
can be found in Tables 1A and 1B of the 2022 Semiannual Progress Report for the Selection of 
Remedy, dated September 13, 2023.  

Potential Sources 
The source of molybdenum and lithium in monitoring wells exceeding GPSs is believed to be the 
monitored CCR units that include the following: 

• Ash Seal Pond
• Main Ash Pond
• Economizer Pond
• Upper Ash Pond

As described in the ACM and subsequent addendums, potential sources of molybdenum and lithium 
or factors that may be contributing to the groundwater impacts observed include: 

• CCR and sluice water discharged to and stored in the ash ponds.
• Precipitation and storm water managed within the ash ponds.
• Low-volume plant wastewater managed via the Ash Seal, Main Ash, Economizer, and

Upper Ash Ponds.

No additional sources have been identified since the ACM. 

The plant is no longer generating CCR or sluice water following the end of coal combustion activities 
in December 2021. All of the low-volume plant wastewater previously managed in the CCR units at 
BGS has been rerouted away from CCR units. BGS is no longer contributing wastewater to the ash 
pond system. The CCR surface impoundments ceased receiving waste on August 16, 2023, and 
closure construction was completed on October 4, 2023.  
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 Updated Groundwater Assessment 
The ACM process was triggered by the detection of lithium and molybdenum at statistically 
significant levels exceeding the GPSs in samples from the following compliance wells: 

• Lithium:  MW-302, MW-307, MW-308 
• Molybdenum:  MW-302, MW-307, MW-308 

Following the completion of ACM Addendum No. 1 in November 2020, boring MW-302B and 
monitoring wells MW-307B and MW-313B were installed in May 2021 to evaluate the total thickness 
of the uppermost aquifer and the vertical extent of molybdenum and lithium within the uppermost 
aquifer. Based on information obtained from the boring and well installations, the depth to the base 
of the uppermost aquifer is approximately 65 feet below ground surface (bgs). Groundwater quality 
results from the two new base of aquifer wells, MW-307B and MW-313B, indicated that the 
molybdenum exceeded the GPS at the base of the aquifer at MW-313B, but not at MW-307B. 
Neither of the wells indicated lithium GPS exceedances at the base of the aquifer. Sampling results 
for wells MW-307B and MW-313B are located in Tables 4 and 5.  There are GPS exceedances in 
Table 4 for arsenic at wells MW-301 and MW-302 and cobalt in well MW-305 that are not SSLs. 

Concentrations of molybdenum and lithium above the GPS in groundwater samples collected in 
2021 and 2022 (Attachment A) are similar to the concentrations reported in the ACM Addendum 
(around 100 to 190 micrograms per liter [µg/L] for molybdenum and 41 to 92 µg/L for lithium). The 
exception is the molybdenum concentrations in delineation well MW-312, where groundwater 
samples collected in 2021 - 2022 contained molybdenum concentrations up to 310 µg/L. Many of 
the monitoring wells installed as shallow piezometers could not be sampled in October 2022 
because they were dry due to active groundwater dewatering being performed to facilitate the 
consolidation of CCR within the ash ponds.  

During the April 2023 sampling event, molybdenum remained above the GPS in some compliance 
wells at concentrations of up to 480 µg/L. Lithium concentrations in select compliance wells 
remained elevated during the April 2023 sampling event but were within the range of concentrations 
reported in ACM Addendum No. 1. Pond closure construction dewatering system installed around the 
Upper Ash Pond was active from September 2022 to July 2023 and the dewatering system installed 
around the Ash Seal Pond was active from October 2022 to April 2023. The Upper Ash Pond 
construction dewatering system was operating during the April 2023 sampling event. The pond 
closure construction dewatering system caused changes to the groundwater flow patterns and water 
levels across the site, as well as depletion and recharge to the groundwater wells, which resulted in 
high variability in groundwater chemistry and elevated metals concentrations. Many wells on-site 
were re-developed once the pond closure construction dewatering system was shut down in an effort 
to gather more representative data on long-term groundwater chemical conditions during future 
sampling events. 

Monitoring well MW-314 was also installed since the ACM Addendum as a supplemental background 
well. The well was installed in February 2022 to provide supplemental background groundwater 
quality information within the alluvial sand uppermost aquifer. Sampling results for well MW-314 are 
located in Tables 4 and 5. There were no GPS exceedances identified in groundwater samples from 
well MW-314. 

The monitoring wells at the site are screened within the alluvial sands that are in contact with 
overlying silt and clay (Figures 11 and 12). The silt and clay are the result of weathering of the 
underlying mudstone bedrock and Mississippi flood deposits. The groundwater elevations from these 
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wells represent the potentiometric head within both the bedrock aquifer and alluvial sands in contact 
with the bedrock, which are overlain by silt and clay. The alluvial aquifer is comprised of Mississippi 
River valley clay, silt, sand, and sand and gravel deposits. This deposit is present along the edges of 
the entire Mississippi River valley in southeastern Iowa.  

Regionally, the uppermost bedrock is Mississippian Limestone. The limestone bedrock is also an 
aquifer and is likely hydraulically connected to the alluvial aquifer above. Locally, the Mississippian 
Limestone is absent in some areas due to erosion, and where it is absent the uppermost bedrock is 
the Devonian-Mississippian Aquaclude (shale, siltstone, and mudstone). 

The water table in the vicinity of the CCR units lies within the silt and clay unit located immediately 
above the alluvial sand. There are no monitoring wells screened within the silt and clay unit since it is 
not part of the uppermost aquifer. 

Depth to groundwater as measured in the site monitoring wells varies from 1 to 23 feet bgs due to 
topographic variations across the facility, seasonal variations in groundwater, and Mississippi River 
levels (Table 3). Horizontal gradients and flow velocities vary seasonally (Table 6). Vertical gradients 
are generally flat (Table 7). Groundwater flow at the site is generally to the east-southeast, and the 
groundwater flow direction and water levels fluctuate seasonally due to the proximity to the river. 
Groundwater elevations and flow directions are shown on the April 2022 shallow and deep 
potentiometric surface maps, the October 2022 deep potentiometric surface map, and the April and 
July 2023 shallow and deep potentiometric surface maps (Figures 3 through 9.). A shallow 
potentiometric surface map could not be created from the October 2022 groundwater elevations 
because many of the shallow piezometers were dry due to active groundwater dewatering being 
performed to facilitate the consolidation of CCR within the ash ponds.  

Groundwater elevations shown on the October 2022 deep potentiometric surface map were affected 
by the dewatering activities, causing west to southwest groundwater flow directions. Groundwater 
elevations shown on the April 2023 shallow and deep potentiometric surface maps were affected by 
the dewatering activities. Prior to the April 2023 sampling event the Ash Seal Pond dewatering 
system was shut off and the Upper Ash Pond dewatering system remained active, causing a north 
and northwest flow pattern. The water level conditions observed in October 2022 and April 2023 are 
transient and not expected to represent the long-term flow conditions in the uppermost aquifer. The 
Upper Ash Pond dewatering system was turned off on July 10, 2023. As shown on the July 31, 2023 
shallow and deep potentiometric surface maps (Figures 8 and 9), groundwater elevations and 
groundwater flow directions have returned to static, or non-pumping conditions, now that the 
dewatering is complete. The return of the groundwater elevations to static conditions are further 
evidenced by a preliminary review of the October 3 through 5, 2023 groundwater elevations, which 
are similar to the July 31, 2023 groundwater elevations. The October 3 through 5, 2023 
groundwater elevations will be included in the 2023 Annual Groundwater Monitoring and Corrective 
Action Report. 

The cross section location map on Figure 10 shows an A-A’ cross section running east-west 
(Figure 11) and a B-B’ cross section running north-south (Figure 12). Water levels measured on 
July 31, 2023, are posted on the cross sections. This was the first water level measurement event 
following the completing of construction dewatering. The water table is not in contact with ash in 
either cross section.  
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 Updated Conceptual Site Model 
Based on the additional investigations performed since the September 2019 ACM and the 
November 2020 ACM Addendum No. 1, the BGS ash ponds continue to be the likely source of the 
statistically significant exceedances above the GPS for molybdenum and lithium. These constituents 
remain the only statistically significant exceedances of the GPS. 

Groundwater samples collected from the piezometer nests installed downgradient of the BGS ash 
ponds and adjacent to the Mississippi River contain molybdenum and/or lithium at concentrations 
above the GPS. Because of this, the ACM and Addendum No. 1 listed the surface water/sediment, 
biota/food, and ecological exposure assessment as ongoing because the extent of groundwater 
impacts were still being evaluated. 

Additional exposure pathway assessment of molybdenum and lithium in groundwater has been 
conducted by: 

• Updating the water supply well evaluation. 
• Sampling of Mississippi River from upstream and downstream locations. 

The previous water supply well search was revisited to identify new wells located downgradient or 
wells within ½ mile of the CCR surface impoundment limits and west of the Mississippi River using 
the Iowa Geospatial Data database (Iowa Geospatial Data, 2023) of all registered wells in Iowa. No 
new downgradient water supply wells were identified in the search. In addition to the BGS water 
supply well, which is not used as a source of potable water, this review revealed a total of 25 wells in 
the updated database search conducted on December 28, 2023. The wells identified include: 

• Six registered testing wells. 

• Two wells associated with Koch Fertilizer, which all appear to represent the same single 
well that is recorded as plugged. Two of the three entries for this well are errantly located 
and are mapped within the BGS Lower Pond. The location of this abandoned well is at a 
former Koch Fertilizer facility located approximately 0.15 mile north of the BGS Upper 
Ash Pond. 

• One well owned and operated by Alliant (not used to supply potable water as indicated 
above). 

• Twelve wells registered by Alliant and used for construction dewatering. 

• The remaining four wells located upgradient of the impoundments are identified as 
follows:  

Owner  
(Well ID) Well Type Depth 

(ft) 

Approximate 
Location Relative to 

Site Based on 
Database Entries 

Date 
Installed 

Comments 

Carmen Hand 
(2102860) Private 700 380’ NW / 

Upgradient 1/1/1960 
Well is separated from the 
uppermost aquifer by the 
Devonian Aquiclude 

Rudy Mattson 
(10174) Private 88 606’ NW / 

Upgradient 3/15/1957 Well is not in use 
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Owner 
(Well ID) Well Type Depth 

(ft) 

Approximate 
Location Relative to 

Site Based on 
Database Entries 

Date 
Installed 

Comments 

Raid Quarries 
(27546) Exploration 378 964’ WNW / 

Upgradient 4/7/1967 Well is listed as not in use 

Jim Smith 
(2102010) Private 20 2,485’ NNW / 

Upgradient 1/1/1901 

Elevation of well bottom is 
above water table 
elevation at the 
impoundments 

According to database records, three active private wells are within the evaluation distance. 

• No well log information is available from Well ID 2102860, and based on the depth of
installation, this is assumed to be screened in bedrock and separated from the
uppermost aquifer by the Devonian Aquaclude.

• Based on the available well log for Well ID 10174, it appears to be screened in bedrock
and is located approximately 600 feet upgradient of the site. The well is not in use.
Rathbun Water supplies water to the property.

• The Raid Quarries well, ID 27456, is listed as inactive in the Iowa Geospatial Data
database.

• The sidegradient well, ID 2102010, is noted as hand-dug to the depth of 20 feet, and is
assumed to be placed within sand and gravel approximately one-half mile from the site.
The elevation of the base of the well is above the water table of the impoundments.

Groundwater impacts are not expected to reach these wells based on their upgradient position 
relative to the site. Regional groundwater flow in the bedrock aquifer (Appendix A, SCS, 2023) and 
localized groundwater flow in the alluvial aquifer (Figures 3 through 5) indicate that these off-site 
wells are not downgradient of the site. 

Surface water sampling from the Mississippi River was performed upstream and downstream of BGS 
in March 2021 in follow up to the discussion of potential ecological exposure pathways in 
Section 3.3.2 of ACM Addendum No. 1 (SCS 2020), which preliminarily concluded the molybdenum 
and lithium impacts to groundwater at BGS are unlikely to impact the river based on the following: 

• Neither the U.S. EPA nor the State of Iowa have established surface water standards for
these metals. Surface water standards identified in our review are higher than the GPS
for these metals and generally higher than the concentrations observed in groundwater
at BGS (see standards established in New Mexico, Nevada, and California).

• Neither metal is highly toxic to aquatic organisms, and toxicity testing for these metals
found in literature identify “Effective Concentrations” and “No Observable Effect
Concentrations” that are higher than the GPS and concentrations observed in
groundwater at BGS.
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• No population shifts in the mussel communities upstream and downstream of BGS in the 
Mississippi River were observed in mussel surveys completed to support the National 
Pollutant Discharge Elimination System (NPDES) Permit renewal for BGS. Mussels, one of 
the most sensitive animal groups, present at the likely point of groundwater-to-surface 
water interaction, showed no population shifts that would be indicative of chronic or 
acute impacts. 

Lithium was detected in both the upstream and downstream surface water samples collected from 
the Mississippi River at similar concentrations (10 and 11 µg/L respectively) below the GPS. 
Molybdenum was not detected. Based on this sampling, the molybdenum and lithium present in 
groundwater at BGS are not believed to be contributing to detectable increases in surface water 
concentrations of the target constituents.  

Based on the results of this additional work, there does not appear to be a complete exposure 
pathway for potential human or ecological exposure.  

In summary, molybdenum and lithium are present in groundwater near the BGS ash ponds, and 
there are no current or expected adverse impacts to human health or ecological receptors due to a 
lack of exposure. 

 CORRECTIVE MEASURES AND REMEDY SELECTION 
Several corrective measure options were presented in detail in ACM Addendum No. 1, Existing 
Surface Impoundments, BGS report, dated November 2020.  

This report identified the following corrective measure alternatives for the molybdenum and lithium 
impacts to groundwater associated with BGS ash ponds: 

• Alternative 1 (A1) – No Action 
• Alternative 2 (A2) – Close and Cap in Place with MNA 
• Alternative 3 (A3) – Consolidate and Cap with MNA 
• Alternative 4 (A4) – Excavate and Dispose On-site with MNA 
• Alternative 5 (A5) – Excavate and Dispose in Off-site Landfill 
• 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 

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 through A4 

In accordance with 40 CFR 257.97(b)(2), a groundwater remedy must attain the GPS and, per 
40 CFR 257.98(c)(1), cannot be deemed complete until the GPS has been achieved within the 
contaminant plume area beyond the groundwater monitoring system established under 40 CFR 
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257.91. According to U.S. EPA, meeting this standard is required regardless of the present risk to 
human or ecologic health discussed in the ACM, ACM Addendum No. 1, and Section 2.2. The 
inclusion of A1 through 4 considered whether a “receptor” or “exposure” to the affected groundwater 
was possible. Additionally, A1 through A4 considered monitored natural attenuation (MNA) for 
mitigating CCR -impacted groundwater. MNA mechanisms at this location were evaluated and 
determined to be insignificant.  

With the revised understanding and updated assessment of MNA mechanisms, A1 through 4 do not 
meet the minimum requirements and were eliminated from further consideration.  

A6 and A8 

Solidifying agents, such as cement, can be used to immobilize CCR constituents “in-situ” or in place. 
This is often referred to as in-situ solidification. Chemical amendments can also be directly injected 
in-situ to stabilize potential contaminants in place. This is referred to as in-situ stabilization and 
involves the use of stabilizing agents. Stabilizing agents can also be used as part of a barrier system, 
where they interact with groundwater passing through reactive media to immobilize potential 
contaminants. 

IPL conducted treatment studies (TS) to assess different chemical amendment reagents for the 
potential for in-situ solidification/stabilization (ISS) of the CCR and the use of a permeable reactive 
barrier (PRB) to treat impacted groundwater. ISS is an integral component of the chemical 
assessment associated with A6 and PRB is an integral component to assess Barrier Walls as part of 
A8. The focus of the TS was on lithium and molybdenum. The solidifying agents of the ISS trials 
included: Portland Cement (at treatment levels of 2, 5, 8, and 12 percent by weight), and TerraBond-
FC® by Terra Materials, LLC. Samples treated with Portland Cement met strength criteria at 2 
percent; however, the treatment resulted in increased concentrations of lithium in leachate from the 
samples. TerraBond-FC® required a 25 percent addition by weight to meet strength criteria. 

A literature review of Alum, BOF Slag, Ferrous Sulfate, Manganese Oxide, PeroxyChem MetaFix, 
Phosphate, FerroBlack by Redox Solutions, and Zero Valent Iron (ZVI) evaluated these reagents for 
potential use as part of ISS and a PRB. Based on this literature review, screening-level batch trials 
were completed to assess the effectiveness of Portland Cement, TerraBond, Aluminum Sulfate, 
Ferrous Sulfate, PeroxyChem, FerroBlack, and ZVI to treat lithium and molybdenum. 

With respect to use as a stabilizing agent as part of ISS, the screening-level batch trials showed that 
Ferrous Sulfate and FerroBlack had initial beneficial results and these reagents were used in 
additional batch trials. Upon further assessment after the additional batch trials, the following 
conclusions were developed: 

• FerroBlack Fe+ decreased the leachability of molybdenum, but appears to have
increased the leachability of lithium in the batch trials.

• Ferrous sulfate decreased the leachability of molybdenum, but appears to have
increased the leachability of lithium in the batch trials. No pH buffer was included with
the ferrous sulfate and the buffering capacity of the CCR appears to be limited.
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• Multiple extractions of FerroBlack Fe+ amended CCR found neither element to leach
above leachate concentrations at a liquid-to-solids ratio of 200 to 1.

Both reagents removed lithium from the solution with increasing reagent doses during the initial 
screening-level trials. However, both reagents appeared to have increased the leachability of lithium 
in the additional batch trials. While ferrous sulfate produced a smaller lithium increase than the 
FerroBlack Fe+, it will increase the leaching of cadmium, cobalt, lead, and selenium unless a pH 
buffer is added with the ferrous sulfate. Uncertainty remains with the ability to treat lithium and 
molybdenum without other Appendix IV constituents released from the CCR. 

PRB evaluation consisted of a series of batch trials to assess the longevity of the reactants by 
increasing the liquid-to-solids ratio. ZVI provided an initial reduction in lithium concentration from 
94 to 64 µg/L (still above the GPS) in the initial batch test at a liquid-to-solid ratio of 1.9:1, but the 
lithium concentration increased as the liquid-to-solid ratio was increased (over 71 µg/L at ratios of 
10:1 and 20:1). FerroBlack Fe+ initially produced an approximate 40 percent lithium concentration 
decrease to below the GPS, but the concentration increased with additional exposure to 
groundwater.  

ZVI produced an approximate 50 percent reduction in molybdenum concentrations. These reductions 
met the molybdenum GPS. FerroBlack Fe+ again raised the molybdenum concentrations. Despite an 
initial rise in molybdenum concentrations with the addition of FerroBlack Fe+, the molybdenum 
concentrations eventually decreased with prolonged groundwater exposure as shown in the batch 
testing completed using a liquid-to-solid ratio of 20:1. 

The batch trials found that the ZVI provided more consistent and complete sequestration of lithium 
and molybdenum than FerroBlack Fe+. Further assessment of ZVI revealed that 15 percent by 
weight would serve to reduce lithium concentrations as long as residence times are on the order of 2 
days. However, the reductions are not enough to meet the GPS for lithium.  

These results revealed that molybdenum is treatable through ISS or a PRB with ZVI; however, it does 
not serve to treat lithium suitably. The extensive ISS and PRB assessment has not demonstrated 
reliable results for the use of these as part of a remedy. 

A6 has been eliminated from further consideration because extensive chemical amendment 
evaluation did not reveal consistent outcomes for treating molybdenum and lithium. For this same 
reason, A8 no longer contemplates a PRB wall, and is limited to consideration of an impermeable 
barrier wall. 

MINIMUM CRITERIA 
The selected remedy must meet the minimum criteria set forth in 40 CFR 257.97(b). These criteria 
and the ability of the alternatives evaluated to satisfy the criteria is summarized in Table 8. 

It is our opinion that Alternatives 5, 7, and 8 can meet the requirements in 40 CFR 257.97(b)(1) 
through (5) based on the information currently available.  
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 EVALUATION FACTORS 
Each alternative remedy was evaluated based on the criteria set forth in 257.97(c). The retained 
remedies were compared with each other to assess the remedy that best satisfies the collective 
criteria. The comparison is presented in Table 8 based on the following evaluation criteria: 

• 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 
 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)] 
Long-Term Risks and Management 
Each of the retained alternatives serve to reduce the magnitude of existing risks similarly since the 
existing risk is already minimal based on the discussion in Section 2.2.3.  

A5 eliminates the potential for future releases of CCR because the material would no longer remain 
at the facility. The likelihood of a potential release of CCR in the form of materials leaching to 
groundwater is slightly elevated for A7 in the event of a long-term system shutdown of the 
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groundwater pumping system. The likelihood of a potential release is also slightly elevated for A8 
due to the potential for discontinuities or breaches in the barrier wall component. 

Ultimately, A5, A7, and A8 all rely upon an engineered cover system to minimize or eliminate 
infiltration through the CCR material. Additionally, each alternative relies upon a groundwater-
monitoring program to assess for a potential release. A5 employs these elements at a separate 
landfill location.  

The solution for A5 relies on a separate landfill location, and there is no remaining responsibility by 
IPL for operation, maintenance, and monitoring (OM&M). IPL’s additional OM&M responsibility for A7 
includes groundwater pump operations and maintenance and treatment system monitoring and 
reporting through NPDES permit requirements. A8 requires OM&M including ongoing monitoring of 
barrier wall performance with complex and extensive implementation of repairs, if required. 

Short-Term Risks  

Short-term risk applies to the implementation of the remedy based on the excavation, transportation, 
and re-disposal of CCR. Implementing A5 would require the entire excavation of CCR material that is 
transported for re-disposal at a separate location. During this excavation, there is a potential for 
changes to aerobic/anaerobic conditions of the CCR that could mobilize additional impacts. The 
transportation required for A5 presents the most significant risks to the community and 
environment. This will affect the community by increasing air emissions from the additional haul 
vehicles and the deterioration of local roads due to significant traffic. A5 will require hauling 
approximately 1,319,065 cubic yards of CCR from the site and require an estimated 88,000 truck 
trips through the community, presenting additional safety, noise and overall quality of life concerns. 
Additional risks for A5 occur at the receiving facility due to the construction activities required to 
develop adequate receiving capacity and facility operations to dispose of the CCR from BGS.  

A7 and A8 have similar short-term risks associated with the consolidation and capping of the CCR 
material on-site, and similar benefits derived from capping the CCR to reduce infiltration. An 
estimated 293,000 cubic yards of CCR will be excavated for consolidation under A7 and A8. In 
addition to the smaller volume of CCR to be handled compared to A5, the CCR will only be 
transported short distances on-site and not on local roads. Because CCR is not transported through 
the community with A7 and A8, there is no associated community risk associated with off-site 
management of CCR. A7 and A8 share the same risk profile associated with importing construction 
materials for the final cover system. However, A8 presents elevated excavation risk compared to A7 
with respect to both transportation and excavation due to the increased excavation volumes and 
imported specialty equipment and materials to install the barrier wall.  

Time Until Full Protection is Achieved 

A5 likely presents the longest time to implement closure and extends the time required to achieve 
full protection. This is due to the time required to identify and secure off-site disposal capacity, or 
develop the capacity at an existing Alliant-owned facility. If landfill capacity is not owned by Alliant, 
additional time may be required to permit and develop the necessary disposal capacity. A prolonged 
construction timeframe is also likely due to the capacity of the receiving site to unload and place 
material. A5 also increases the time to reach GPS due to significant and prolonged source 
disturbance during construction. 

The consolidation of CCR and capping for A7 and A8 is complete, and each of these alternatives is 
anticipated to achieve the GPS in 2 to 10 years following closure. The timeline to achieve will be 
affected by the number of wells and pumping rates and will be further refined through the design 
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phase. The GPS is expected to be achieved within the 30-year post-closure monitoring period. These 
timeframes are anticipated to be reduced as the pumping associated with A7 and the barrier wall 
associated with A8 are implemented. 

The time until full protection is achieved for A5 and A8 is less predictable than A7 because these 
alternatives rely most heavily on source control and the success of ongoing interim action related to 
groundwater dewatering activities supporting ongoing consolidation efforts.  

Potential for Exposure of Humans and Environmental Receptors 

A5 eliminates on-site exposure to remaining waste because no CCR materials remain on-site. 
However, the overall potential for exposure to humans and environmental receptors is the highest 
because of the on-site excavation, transportation through the community, and re-disposal of 
materials at the receiving facility. Unlike A7 and A8, the risk of potential exposure also includes the 
surrounding community and receiving facility personnel.  

The extended excavation and transportation of CCR off-site for disposal poses the greatest risk of 
exposure and disturbance of the threatened and endangered species communities in the area. 
Based on reviews completed in support of CCR unit closure planning, threatened and endangered 
species are not present at the BGS facility due to the long-term presence of the site and operations 
and the lack of suitable habitat on-site (Impact 7G, 2020). However, at-risk communities are 
potentially present in adjacent floodplain forests or the Mississippi River and riverbanks. Prolonged 
disturbance due to construction activities and the short-term risks associated with A5 described 
above may increase the risk to threatened and endangered species over A7 and A8. 

The potential for exposure to remaining wastes is low for both A7 and A8. The ACM has presented 
that the current risk to humans and the environment is low. Human and environmental exposure is 
increased during consolidation activities; however, the risk of exposure is substantially reduced upon 
capping of the consolidated CCR. A7 has an increased potential for exposure in the event of a 
release to the surface of extracted and untreated groundwater. A8 presents the lowest risk of 
exposure to humans and environmental receptors. 

Long-term Reliability 

The long-term reliability for A5 relies on the engineering and institutional controls at the receiving 
facility. With respect to materials remaining on-site, the reliability of the cap for A7 and A8 is 
projected to be long-term because: 

• There is widely available personnel and industry experience with methods and controls. 
• Construction consists of common earth movement practices. 
• Capping is common for closure-in-place of remediation and solid wastes. 

For materials remaining on-site, A7 offers similar reliability of the engineering and institutional 
controls as A8. If there are any issues, A7 relies upon equipment that is readily available and 
serviceable by common trades. In the event the barrier as part A8 requires repair or improvement, 
specialty equipment and personnel are required. 
 
Potential Need to Replace Remedy 

None of the alternatives will need to be replaced. By the nature of A5, there is no replacement 
possible. A7 and A8 require on-going monitoring and maintenance. A7 is expected to require 
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replacement of components as part of system maintenance including pumps, conveyances, and 
treatment system media, if used. A8 requires repair of breaches or short-circuiting if identified. 

 Source Control to Reduce Future Releases [257.97(c)(2)] 
Extent Containment will Reduce Further Releases 
A5 eliminates the possibility of further releases on-site, and relies upon the receiving facilities’ 
controls to prevent further releases; however, during transportation of the material to the receiving 
facility, there is a significant risk of release by way of a spill or accident while in transit. Also, the 
release of CCR as particulate material during transport is significant. A7 and A8 reduce the potential 
for further releases by minimizing or eliminating infiltration through CCR with reduction due to the 
consolidated and smaller closure footprint. A7 offers the ability to contain or restore groundwater 
impacts by creating an inward gradient. A8 relies upon continuity of the barrier wall without a breach 
to reduce further releases. 

Extent Treatment Technologies May be Used 

A5 does not rely upon treatment technologies. A7 relies upon conventional pump-and-treat 
remediation measures, and A8 relies upon availability of a suitable barrier wall with the required 
specialized field implementation and health and safety measures. 

 Implementation [257.97(c)(3)] 
Degree of Difficulty Constructing the Technology 

A5 has low complexity construction; however, it has a high degree of logistical complexity associated 
with permitting and developing off-site disposal capacity, and a significant degree of dewatering to 
accommodate removing the full CCR volume, and hauling the CCR off-site. A7 has some low to 
moderate construction complexity. The consolidation and capping is generally low complexity, and 
increases to moderate complexity when some dewatering is required to facilitate CCR consolidation. 
The design and installation of a pump-and-treat system also introduces some complexity, but overall 
the technology is not complex.  

A8 has high complexity construction for the barrier wall that requires specialty installation equipment 
and contractor knowledge. Construction for consolidation and capping is the same as A7 with a 
similar degree of logistical complexity.  

Expected Operation Reliability of the Technology 

A5 does not rely on specialized technologies, but the overall success relies upon the off-site disposal 
facility. The success with A7 relies upon the successful operation of a groundwater pump-and-treat 
system. The technology associated with A7 is well understood and serviceable with common trades. 
A8 relies upon a continuous impermeable barrier. Breaches can develop and must be monitored. 
The reliability of A8 is complicated by the presence of underground utilities that serve the operating 
generating facility and multiple transmission lines traversing the barrier wall alignment that will 
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require rerouting of those lines or building the wall around them, complicating the construction and 
potentially compromising the barrier wall function. 

Need to Coordinate with and Obtain Approvals and Permits from Other Agencies 

Each alternative will require a State Closure Permit, and state and local construction stormwater 
management permits. Federal, State, and local waterway and floodplain permitting is anticipated for 
each alternative.  

The need for coordination and approval of permits from other agencies is the highest with A5, and 
will require approval of the off-site disposal site owner and may require Iowa solid waste 
comprehensive planning approval. Based on research and discussions with nearby landfills, the 
capacity to dispose of the CCR from the CCR units at BGS does not currently exist and would need to 
be developed, which will require significant additional siting and permitting. Local road use permits 
are likely required as well for A5. 

A7 will require State and local groundwater well permitting for extraction well installation; a State 
Water Use Permit for groundwater extraction depending on the design capacity; a State Wastewater 
Construction permit for the groundwater treatment system; an NPDES permit for the treated 
groundwater discharge; and may require Federal, State, and/or local permits for system construction 
related to erosion control, stormwater management, floodplains, and wetlands. Depending on the 
methods of emplacing the barrier, A8 may require additional permitting related to underground 
injection control (UIC). 

Availability of Necessary Equipment and Specialists 

The construction equipment and trained personnel to implement A5 and A7 are readily available. A8 
requires highly specialized equipment and personnel. The off-site air space needed for CCR disposal 
as part of A5 is not readily available. There are a few suppliers with the equipment and expertise 
available to implement A8.  

Available Capacity and Location of Needed Treatment, Storage, and Disposal Services 

There is readily available capacity and on-site locations for treatment, storage, and disposal for A7 
and A8, and this is not a limiting factor for these alternatives. For A5, the off-site air space needed 
for CCR disposal is not readily available. Disposal under A5 is also limited by the receiving facility’s 
logistical capacity and time required to develop the necessary capacity. Both are significant limiting 
factors. 

 Community Acceptance [257.97(c)(4)] 
No comments were received during the initial public meeting held on October 14, 2020, presenting 
the ACM. Additionally, no comments related to ACM Addendum No. 1 or potential groundwater 
corrective actions were received during the public meeting held on June 26, 2023, presenting the 
November 2020 addendum to the ACM. In the absence of comments, all considered alternatives are 
acceptable to the interested and affected parties. 

In addition, the Iowa Department of Natural Resources (IDNR) has issued a Sanitary Disposal Project 
Closure Permit (Permit Number 29-SDP-13-23C) to accommodate the construction of the final cover, 
which is now complete, and the post-closure care of the consolidated and capped CCR at BGS (as 
required by A7 and A8), once the ash ponds are certified as closed per 40 CFR 257.102(f)(3). While 
A7 still requires coordination with and approvals from IDNR wastewater and potentially water use 
staff, IPL is confident that the required permits will not be a roadblock to the success of this 
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Alternative. An issued permit exhibits local regulatory acceptance, which is critical to the overall 
success of any selected remedy. 

 SELECTED REMEDY 
A7 - Consolidate and Cap with Groundwater Collection has been selected based on the evaluation of 
factors defined in 257.97(c), presented above, and is the selected remedy. This alternative results in 
low long-term and short-term risks. A7 does not completely remove the CCR from the facility; 
however, the CCR and resulting groundwater impacts are controlled and it does not present 
additional exposure risks to the surrounding community. The implementation of A7 can be achieved 
more quickly than the other possible alternatives, and is expected to achieve the GPS more quickly 
as a result.  

 Remedy Description 
A7 includes closing the impoundments after eliminating all wastewater discharges to the ash ponds, 
relocating and consolidating CCR into a smaller footprint within the existing CCR surface 
impoundments, covering the CCR materials with a cap, and establishing vegetation in accordance 
with the requirements for closure in place in 40 CFR 257.102(d). This measure is consistent with 
landfill cover systems to minimize, control, or eliminate infiltration of surface water into the CCR. 
Impacted groundwater will be collected using pumps and treated prior to discharge according to 
state and federal requirements. 
  
This alternative eliminates CCR sluicing/plant process water discharges and, with the consolidation 
of the CCR footprint and the installation of a cap, will minimize, control, or eliminate infiltration 
through the CCR. This is expected to address the major contributor to the observed GPS 
exceedances, which is the exposure of CCR material to ash sluice water, low-volume plant 
wastewaters, and precipitation/surface water infiltration. The reasonable potential of exposure to 
human health and the environment will be reduced and may be eliminated as impacted groundwater 
is collected near the waste boundary to contain and restore molybdenum and lithium concentrations 
in groundwater to levels below the GPS. A discussion of how this alternative meets the minimum 
standards in 257.97(b) is provided below. Drawings showing the proposed closure of the BGS ash 
ponds are provided in Appendix B. 

 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 
along with other potential corrective measures considering the factors in 40 CFR 257.97(c), which 
are discussed in Section 3.3 and Table 8.  

257.97(b)(1) – Be protective of human health and the environment:  

As discussed in the November 2020 ACM Addendum No. 1 and Section 2.2 above, the available 
data do not indicate completion of an exposure pathway for molybdenum and lithium. A7 sustains or 
improves the current level of protectiveness by capturing CCR-impacted groundwater and providing 
an inward gradient. A7 provides active groundwater recovery. As a result, the current exposure risk is 
low, and the level of protection provided with this alternative is enhanced with the capacity to reduce 
or reverse the flow of impacted groundwater toward potential receptors.  
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In addition, the selected remedy minimizes the handling of CCR and therefore the exposure of 
construction workers, the public, and other sensitive receptors (e.g., nearby communities or 
threatened or endangered species, if present) to CCR. It also reduces secondary impacts from the 
remedy implementation such as fine particulates from fugitive dust (e.g., dust generated while 
traveling local gravel roads), particulate in equipment exhaust, noise, and traffic. 

257.97(b)(2) – Attain the GPS as specified pursuant to §257.95(h):  

Capturing impacted groundwater and preventing migration past the impoundment boundary will 
serve to attain the GPS for lithium and molybdenum. 

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:  

The source of the molybdenum and lithium release to groundwater is attributed to CCR in the ash 
ponds. The selected remedy reduces or eliminates, to the maximum extent feasible, infiltration 
through the CCR and further releases of CCR constituents into the environment by consolidating CCR 
from the Ash Seal Pond and Upper Ash Pond into the reduced footprint of the Main Ash Pond and 
Economizer Pond. The installation of a cap in accordance with 40 CFR 257.102(d)(3)(i), will reduce, 
control or eliminate infiltration through the CCR. This is expected to address the major contributor to 
the observed GPS exceedances, which is exposure of CCR material to precipitation/surface water 
infiltration. The groundwater collection system is intended to capture future releases, if any, for 
treatment at the surface. 

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 have been identified from the BGS ash ponds. As described above, addressing 
infiltration in combination with groundwater collection is expected to reduce or eliminate 
molybdenum and lithium impacts to groundwater by removing CCR-impacted groundwater from the 
environment without disturbing sensitive ecosystems. 

IPL evaluated the potential presence of threatened and endangered species at BGS in preparation 
for the closure of the CCR units. Due to the long history of disturbance at the facility and a lack of 
habitat within the existing facility, there is little risk of disturbing threatened and endangered species 
due to on-site closure and groundwater remedy activities of limited duration such as the selected 
remedy. 

257.97(b)(5) – Comply with standards for management of wastes as specified in §257.98(d): 

All CCR or other waste generated during the BGS ash pond closure can be managed in accordance 
with all applicable Resource Conservation and Recovery Act (RCRA) requirements. The selected 
remedy will comply with the standards for management of wastes described in 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 the 
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): 
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• 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. 

 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 (SCS, 2023b).  

The implementation schedule includes an evaluation of the effect of temporary groundwater 
pumping activities undertaken to support CCR consolidation and ash pond closure construction. 
These temporary groundwater dewatering activities have served in an interim capacity to reduce the 
spread of lithium and molybdenum-impacted groundwater in advance of selecting A7. The temporary 
groundwater dewatering activities, including temporary dewatering and observation well installation 
and operation, have been supported by permits similar to those required for full implementation of 
A7, including: 

• IDNR General Permit No. 6, Discharge Associated with Well Construction Activities. 

• IDNR General Permit No. 9, NPDES and State Operation permit, Dewatering and 
Residential Geothermal Systems. 

• IDNR Antidegradation Authorization No. IAG9-2022-0047. 

The evaluation of the effects of these interim actions is ongoing as ash pond closure construction 
groundwater dewatering activities were completed in 2023. Temporary groundwater dewatering 
activities that supported ash pond closure construction lowered groundwater levels in the uppermost 
aquifer in the area of the ash ponds to the extent that the shallow wells in the CCR unit monitoring 
system are dry. Once the ash pond closure construction dewatering activities were completed, water 
levels in the uppermost aquifer recovered allowing IPL to resume groundwater sampling activities at 
shallow monitoring wells. The post-recovery groundwater samples will be used to evaluate the 
updated extent of molybdenum and lithium concentrations that are above the GPS, which will be 
used as the basis for designing the groundwater collection system that will serve as a final remedy. 
The recovery of water levels in the area of the CCR units will also be monitored and used in the 
design of the groundwater collection system. 

The schedule provided in Appendix C includes 1 year of groundwater collection system OM&M. The 
full duration and final completion of the groundwater corrective action at BGS are not represented on 
the enclosed Gantt chart schedule to provide clarity on short-term activities. The current estimate for 
the completion of the groundwater corrective action at BGS is 2 to 10 years. This estimated range 
will continue to be refined as the updated plume evaluation is completed and the groundwater 
collection system design progresses. 

The schedule described above and provided in Appendix C is based on the following considerations, 
as described in 257.97(d) and discussed below. 
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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 molybdenum and lithium in groundwater attributed to the 
BGS ash ponds are complete. Given the lack of human and ecological receptors, ongoing monitoring 
and the remedy schedule enclosed should be protective of human health and the environment even 
if local molybdenum and lithium concentrations in groundwater increase during or shortly after 
closure construction is completed. 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 cessation of wastewater discharges and capping the consolidated CCR from the BGS ash ponds 
is expected to be a reliable method of attaining the GPS for molybdenum and lithium. Capping is a 
common practice and standard method for site remediation and solid waste management projects. 
There is significant industry experience with the design and construction of this method.  

The combination of closure in place with a cap and groundwater collection and treatment will require 
time to evaluate and achieve the GPS. The combination of capping with groundwater collection and 
treatment is consistent with prior industry practice and the U.S. EPA’s presumptive remedy approach 
for CERCLA municipal landfills where high-volume waste poses a low long-term risk and it is not 
practical, technically feasible, or prudent to treat or re-dispose of the waste off-site (U.S. EPA, 1993 
and 1994). Both elements of the selected remedy are also listed in the Federal Remediation 
Technologies Roundtable (FRTR) Technology Screening Matrix as full-scale, commercially available, 
and proven to have attained cleanup goals at multiple sites with inorganic contaminants. As such, it 
is reasonable to expect the selected remedy will achieve the GPS. It is also reasonable to expect that 
molybdenum and lithium concentrations in groundwater may fluctuate (increase or decrease) in the 
near term as CCR is disturbed during remedy implementation.  

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 BGS ash ponds is available on-site within the current footprint 
of the ponds in accordance with the Closure Plan 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: 

As discussed in the ACM, ACM Addendum No. 1, and Section 2.0, there is minimal risk to human 
health and the environment due to the molybdenum and lithium in groundwater that is attributable 
to the BGS ash ponds because no exposure pathways are currently completed. Based on what we 
know of the site today, there is little reason to expect the receptors or potential exposure pathways 
will change prior to the completion of the remedy. The potential risk of new or increased exposure to 
receptors over the period of time required to implement the selected remedy is low.  

In addition, surface waters, including the Mississippi River, and a Pleistocene aquifer (Burlington, 
2022 & 2023) are the source of most water supply in the area due to the low quality of shallow 
groundwater supplies. The potable water supply to the BGS site and surrounding area is provided by 
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the Rathbun Regional Water Association (RRWA), which sources water from the Burlington Municipal 
Waterworks (RRWA, 2022 & 2023). As discussed in Section 2.2, the Mississippi River is not affected 
by molybdenum and lithium attributable to the BGS ash ponds. 

257.97(d)(5) – Resource value of the aquifer: 

The aquifer in the area of molybdenum and lithium impacts (downgradient of the BGS ash ponds) is 
not currently used as a water supply for human or animal consumption or irrigation. The value of the 
aquifer in this area is unlikely to change significantly over the time required to implement the 
selected remedy as the facility will continue to operate as it currently does over the near term. Due to 
the availability of an alternative local water supply to the unconsolidated sand and gravel aquifer 
where the groundwater impacts exist, 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: 

The schedule provided in Appendix C captures the remedy-specific components that are in 
development. These aspects are essential to properly size the groundwater collection system for 
effectiveness prior to installation. These elements include:  

• Creating a preliminary numerical model using Visual MODFLOW and calibrating using 
water level data collected as the ash pond closure construction dewatering activities end. 

• Updated characterization of CCR and water in contact with CCR. 

• Pilot-scale field testing and optimize pumping protocol using the calibrated model. 

• Final groundwater collection system design. 

 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 lithium and molybdenum GPS 
exceedances at BGS. Based on the site information currently available, A7 - Consolidate and Cap 
with Groundwater Collection 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 
design of a groundwater extraction system. 
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Burlington Generating Station / SCS Engineers Project #25220081.00
Table 1.  Groundwater Monitoring Well Network
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Delineation 
Well

Background 
Well

Supplemental 
Background Well

Background
Well

Supplemental 
Background Well

MW-301 MW-302 MW-302A MW-303 MW-304 MW-305 MW-306 MW-307 MW-307A MW-307B MW-308 MW-309 MW-310 MW-310A MW-311 MW-312 MW-313 MW-313A MW-313B MW-314
2/22/2022 -- A-S -- -- -- -- -- -- -- A-S -- -- -- -- -- -- -- -- A-S NI
4/4-6/2022 A A A A A A A A A A A A A A A A A A A A
10/20/2022 -- -- A -- -- -- -- -- A A -- -- -- A -- -- A A A A

4/24-27/2023 A A A A A A A A A A A A A A A A A A A --
8/1-3/2023 A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S A-S

10/3-5/2023 A A A A A A A A A A A A A A A A A A A A
Total Samples 4 5 5 4 4 4 4 4 5 6 4 4 4 5 4 4 5 5 6 4

Abbreviations:
A = Assessment Monitoring Program
A-S = Supplemental Sampling Event for Assessment Monitoring Program
-- = Not Sampled
NI = Not Installed

Created by: NDK Date: 9/19/2022
Last revision by: NLB Date: 12/26/2023
Checked by: RM Date: 12/26/2023

Sample Dates

Compliance
wellsCompliance wellsCompliance wells Delineation WellsDelineation

Wells

Table 2.  CCR Rule Groundwater Samples Summary
Burlington Generating Station

SCS Engineers Project #25220081.00
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Well Number MW-301 MW-302 MW-302A MW-303 MW-304 MW-305 MW-306 MW-307 MW-307A MW-307B MW-308 MW-309 MW-310 MW-310A MW-311 MW-312 MW-313 MW-313A MW-313B MW-314
Top of Casing Elevation (feet amsl) 538.38 535.69 535.89 533.60 534.42 533.28 539.42 539.96 539.32 539.65 540.26 536.42 531.99 532.53 532.32 536.43 535.82 536.03 536.14 526.58

Screen Length (ft) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Total Depth (ft from top of casing) 31.90 29.95 62.55 28.59 25.27 29.43 36.91 31.64 65.03 83.00 33.37 27.31 18.76 48.8 22.63 27.70 32.97 63.38 72.0 25.47
Top of Well Screen Elevation (ft) 511.48 510.74 478.34 510.01 514.15 508.85 507.51 513.32 476.19 458.65 511.89 514.11 518.23 488.73 514.69 513.80 507.85 477.65 469.14 506.11

Measurement Date
April 20, 2016 522.63 521.91 NI 521.76 521.78 521.96 521.74 522.38 NI NI 521.93 522.09 525.43 NI 523.72 NM NM NI NI NI

June 6 & 7, 2016 521.07 521.21 NI 521.26 521.28 521.48 521.43 521.75 NI NI 521.43 521.39 524.13 NI 521.80 NM NM NI NI NI
August 16 & 17, 2016 521.81 521.35 NI 521.31 521.37 521.46 521.53 521.91 NI NI 521.56 521.70 524.84 NI 522.92 NM NM NI NI NI

October 3, 2016 527.48 527.54 NI 527.57 527.57 527.71 527.67 527.81 NI NI 527.62 527.57 527.58 NI 527.34 NM NM NI NI NI
January 9 & 10, 2017 525.38 525.50 NI 525.56 525.62 525.74 525.67 525.81 NI NI 525.65 525.57 525.78 NI 525.16 NM NM NI NI NI

April 3 & 4, 2017 523.08 522.84 NI 522.81 522.87 523.03 523.07 523.14 NI NI 523.07 523.10 525.52 NI 524.01 NM NM NI NI NI
June 12 & 13, 2017 523.21 522.84 NI 522.80 522.90 522.78 522.87 523.17 NI NI 522.90 522.91 524.94 NI 523.55 NM NM NI NI NI

August 15 & 16, 2017 519.96 519.39 NI 519.30 519.23 519.93 519.82 520.16 NI NI 519.80 519.93 523.89 NI 521.12 NM NM NI NI NI
October 16, 2017 522.13 522.20 NI 522.23 522.32 522.48 522.72 522.55 NI NI 522.46 522.67 525.49 NI 523.44 NM NM NI NI NI
May 8 & 9, 2018 525.51 525.81 NI 525.80 525.85 526.06 526.00 526.06 NI NI 525.62 525.54 525.79 NI 525.08 NM NM NI NI NI

August 13 & 14, 2018 520.19 519.87 NI 519.78 519.81 520.29 520.14 520.46 NI NI 520.22 520.22 523.69 NI 521.06 NM NM NI NI NI
October 9 &10, 2018 528.01 528.08 NI 528.78 528.82 528.97 528.95 529.08 NI NI 528.98 528.93 529.00 NI 528.49 NM NM NI NI NI

March 11, 2019 523.38 522.83 NI 522.74 522.80 NM 523.21 523.49 NI NI 523.13 NM NM NI NM NM NM NI NI NI
April 3, 2019 528.15 528.21 NI 528.22 528.27 528.36 528.40 528.63 NI NI 528.39 528.40 528.62 NI 528.20 NM NM NI NI NI
June 6, 2019 530.70 531.02 NI 531.00 531.04 TOC 531.19 531.38 NI NI 531.15 531.08 531.48 NI 531.07 531.08 531.05 NI NI NI

October 10 & 11, 2019 526.80 526.88 NI 526.87 526.97 527.03 527.22 527.45 NI NI 527.08 527.02 526.25 NI 526.68 526.97 526.97 NI NI NI
June 2-4, 2020 523.94 523.98 NI 523.97 524.02 524.12 524.45 524.62 NI NI 524.10 524.06 525.36 NI 524.05 524.05 524.02 NI NI NI

September 9, 2020 519.90 519.79 519.71 519.73 519.83 520.00 520.14 520.41 519.97 NI 520.11 520.13 524.13 509.16 520.87 519.85 519.83 519.76 NI NI
October 14-16 & 19, 2020 519.26 518.94 518.79 518.78 518.69 519.00 519.05 519.33 519.00 NI 519.02 519.28 523.81 489.84 520.59 518.68 518.70 518.61 NI NI

March 1-3, 2021 521.10 520.21 520.14 520.09 520.15 520.48 520.65 521.01 520.52 NI 520.70 520.75 -- 487.06 522.89 520.12 520.18 520.02 NI NI
April 19 - 20, 2021 522.87 522.27 522.25 522.13 522.24 522.31 522.52 522.89 522.39 NI 522.57 522.72 525.46 521.12 523.89 522.20 522.23 522.11 NI NI

July 1, 2021 NM NM NM NM NM NM NM NM NM 520.12 NM NM NM NM NM NM NM NM 519.51 NI
September 21-22, 2021 NM NM NM NM 518.29 NM NM NM NM NM NM NM 524.42 NM NM NM NM NM NM NI

October 11-14, 2021 519.40 518.75 518.64 518.58 518.68 519.18 519.15 519.55 519.09 519.13 519.25 519.43 524.69 521.83 522.00 518.78 518.72 518.62 518.72 NI
February 22, 2022 NM 519.03 NM NM NM NM NM 519.74 519.32 519.37 NM NM NM NM NM NM 518.91 518.81 518.88 NI

April 4-6, 2022 522.99 522.34 522.28 522.20 522.41 522.60 522.63 522.91 522.47 522.37 522.61 522.74 525.44 522.58 523.78 522.51 522.48 522.38 522.45 522.27
October 17, 2022 DRY DRY 506.87 DRY DRY DRY DRY DRY 508.27 508.35 DRY DRY DRY 512.84 DRY DRY 512.08 511.86 511.91 517.58
October 20, 2022 DRY DRY 506.87 DRY DRY DRY DRY DRY 508.27 508.35 DRY DRY DRY 512.84 DRY DRY 512.08 511.86 511.91 517.58
April 24-27, 2023 524.21 525.56 525.51 525.42 525.20 517.35 522.20 519.61 520.77 520.77 521.08 523.02 518.44 509.69 522.07 524.68 524.37 524.29 524.39 NM

July 31, 2023 518.30 518.26 518.20 518.15 518.20 518.16 518.16 518.37 519.70 518.25 518.38 518.34 520.39 517.83 518.63 518.13 518.19 518.08 518.14 518.31
August 1-3, 2023 518.33 518.19 518.09 517.91 518.19 518.03 518.07 518.04 519.42 518.20 518.22 518.22 520.29 490.83 518.28 517.93 518.09 518.00 518.01 518.28

October 2-5, 2023 518.33 518.19 518.12 518.06 518.08 518.00 518.13 518.30 519.61 518.14 520.25 518.42 520.39 517.75 518.68 518.03 518.18 518.05 518.12 518.02

Bottom of Well Elevation (ft) 506.48 505.74 473.34 505.01 509.15 503.85 500.01 505.32 471.19 453.65 503.83 509.11 513.23 483.73 509.69 508.73 502.85 472.65 464.14 501.11

Notes:
NM = not measured Created by: MDB Date: 6/15/2016
TOC = top of casing Last revision by: RM Date: 10/20/2023
NI = not installed Checked by: NLB Date: 10/20/2023
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Table 3.  Groundwater Elevation Summary
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Table 4.  Groundwater Analytical Results Summary - Assessment Monitoring - 2022-2023
Burlington Generating Station, Burlington, IA / SCS Engineers Project #25220081.00

Groundwater Elevation, ft amsl 525.44 DRY 518.44 522.58 512.84 509.69 523.78 DRY 522.07 522.27 517.58 522.99 DRY 524.21 519.03 522.34 DRY 525.56

Appendix III

Boron, ug/L NP 3,500 230 -- 150 910 670 870 1,600 -- 1200 360 160 -- 11,000 -- 5100 -- 11,000 -- 5600

Calcium, mg/L P 220 80 -- 120 52 39.0 48 160 -- 160 150 140 -- 260 -- 200 -- 190 -- 370

Chloride, mg/L P 193 10 -- 9.7 11 9.60 9.4 85 -- 23 13 14 -- 19 -- 26 -- 12 -- 21

Fluoride, mg/L P 0.650 <0.22 -- 0.39 J <0.22 <0.22 0.57 J <0.22 -- 0.45 J <0.22 <0.22 -- <0.22 -- <1.5 -- <0.22 -- <1.5

Field pH, Std. Units P 7.55 7.38 -- 7.13 7.29 7.54 7.05 7.22 -- 6.83 6.79 7.11 -- 6.96 -- 6.83 8.16 8.05 -- 6.11

Sulfate, mg/L P 288 74 -- 340 89 82.0 100 170 -- 290 130 85.0 -- 550 -- 910 -- 310 -- 1300

Total Dissolved Solids, mg/L P 1,160 320 H -- 580 540 H 530 530 750 H -- 750 630 H 560 -- 1,300 H -- 1900 -- 770 H -- 1900

Appendix IV UPL GPS

Antimony, ug/L P* 1.9 6 <0.69 -- <1.0 <0.69 <0.69 <1.0 <0.69 -- <1.0 <0.69 <0.69 -- <0.69 -- <4.0 -- <0.69 -- <1.0

Arsenic, ug/L** P 79.8 79.8 52 -- 32 1.2 J 1.00 J 1.2 J 19 -- 4.7 4.1 2.10 -- 80 -- 2.1 J 94 86 -- 3.1

Barium, ug/L P 829 2,000 270 -- 330 61 46.0 55 220 -- 220 330 290 -- 190 -- 67 -- 320 -- 38

Beryllium, ug/L NP* 0.270 4 <0.27 -- <0.33 <0.27 <0.27 <0.33 <0.27 -- <0.33 <0.27 <0.27 -- <0.27 -- <1.3 -- <0.27 -- 1.1

Cadmium, ug/L NP* 0.0770 5 <0.055 -- <0.10 <0.055 <0.055 <0.10 <0.055 -- <0.10 <0.055 <0.055 -- 0.19 -- 0.54 J -- 0.055 J -- 0.89

Chromium, ug/L P* 1.33 100 <1.1 -- <1.1 <1.1 <1.10 <1.1 <1.1 -- <1.1 <1.1 <1.10 -- <1.1 -- <4.4 -- <1.1 -- <1.1

Cobalt, ug/L P 2.70 6 1.2 -- 3.1 2.6 0.63 0.34 J 0.30 J -- 3.8 0.48 J 0.27 J -- 0.70 -- 4.8 -- 0.21 J -- 78

Fluoride, mg/L P 0.650 4 <0.22 -- 0.39 J <0.22 <0.22 0.57 J <0.22 -- 0.45 J <0.22 <0.22 -- <0.22 -- <1.5 -- <0.22 -- <1.5

Lead, ug/L NP* 1.10 15 <0.24 -- <0.24 0.29 J 0.52 <0.24 <0.24 -- <0.24 <0.24 <0.24 -- <0.24 -- <0.96 -- <0.24 -- 0.37 J

Lithium, ug/L NP* 9.80 40 <2.5 -- <2.5 38 29.0 33 <2.5 -- <2.5 3.9 J 3.10 J -- 12 -- <10 -- 78 -- 66

Mercury, ug/L DQ DQ 2 <0.11 -- <0.14 <0.11 <0.11 <0.14 <0.11 -- <0.14 <0.11 <0.11 -- <0.11 -- <0.14 -- <0.11 -- <0.14

Molybdenum, ug/L NP 25.2 100 5.2 -- 1.9 J 14 11.0 11 8.9 -- 3.4 1.2 J <1.20 -- 55 -- 29 -- 89 -- 26

Selenium, ug/L P* 1.00 50 <0.96 -- <1.4 <0.96 <0.96 <1.4 <0.96 -- <1.4 <0.96 <0.96 -- <0.96 -- <5.6 -- <0.96 -- <5.6

Thallium, ug/L NP* 0.500 2 <0.26 -- <0.26 <0.26 <0.26 <0.26 <0.26 -- <.26 <0.26 <0.26 -- <0.26 -- <1.0 F1 -- 1.8 -- <1.0
Radium 226/228 Combined, 
pCi/L

P 3.28 5 0.838 -- 0.696 0.842 2.04 0.818 0.593 -- 1.26 1.3 1.14 -- 1.69 -- 0.0545 -- 0.687 -- 0.438

Additional Parameters for Selection of Remedy
Lithium, dissolved, ug/L <2.5 -- -- 38 34.0 -- <2.5 -- -- 4.8 J 3.60 J -- 13 -- -- -- 80 -- --
Iron, dissolved, ug/L 15,000 -- -- 88 J <36.0 -- 17,000 -- -- 12,000 12,000 -- 40,000 -- -- -- 1,300 -- --
Iron, ug/L 16,000 -- -- 85 J 290 -- 17,000 -- -- 13,000 11,000 -- 43,000 -- 340 J -- 1,200 -- 3700
Magnesium, ug/L 18,000 -- -- 21,000 16,000 -- 31,000 -- -- 47,000 40,000 -- 78,000 -- -- -- 14,000 -- --
Manganese, dissolved, ug/L 3,700 -- -- 150 22.0 -- 5,700 -- -- 7700 5,000 -- 22,000 -- -- -- 1,000 -- --
Manganese, ug/L 3,800 -- -- 280 41.0 -- 6,000 -- -- 7800 5,500 -- 19,000 -- -- -- 930 -- --
Molybdenum, dissolved, ug/L 5.6 -- -- 17 14.0 -- 8.6 -- -- 1.6 J 1.40 J -- 53 -- -- -- 89 -- --
Potassium, ug/L 1,700 -- -- 5,000 4,200 -- 2,000 -- -- 550 440 J -- 3,700 -- -- -- 14,000 -- --
Sodium, ug/L 8,400 -- -- 140,000 120,000 -- 57,000 -- -- 11,000 11,000 -- 130,000 -- -- -- 33,000 -- --
Bicarbonate Alkalinity, mg/L 240 -- -- 450 420 -- 410 -- -- 460 450 -- 740 -- -- -- 310 -- --
Carbonate Alkalinity, mg/L <4.6 -- -- <4.6 <4.60 -- <4.6 -- -- <4.6 <4.6 -- <4.6 -- -- -- <4.6 -- --
Total Alkalinity, mg/L 240 -- -- 450 420 -- 410 -- -- 460 450 -- 740 -- -- -- 310 -- --

Blue highlighted cell indicates the compliance well result exceeds the UPL (background) and the LOQ.
Yellow highlighted cell indicates the compliance well result exceeds the GPS.
Grayscale indicates Additional Parameters sampled for selection of remedy and evaluation of Monitored Natural Attenuation.

Flooded(5)

17
30.8
4.4

UPL or GPS not applicable

Parameter Name UPL 
Method UPL GPS

Background Wells

MW-310

4/4/2022 4/4/2022 2/22/20224/6/2022 4/5/20224/27/2023

Supplemental Background Well

MW-310A

4/27/2023

Background Well

10/20/2022 4/6/2022 10/20/2022 10/20/2022 4/26/20234/6/2022 10/20/2022

MW-314MW-311

10/20/2022 4/27/2023

MW-302

Compliance WellsSupplemental Background Well

4/27/2023

MW-301

10/20/2022 4/26/2023
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Table 4.  Groundwater Analytical Results Summary - Assessment Monitoring - 2022-2023
Burlington Generating Station, Burlington, IA / SCS Engineers Project #25220081.00

Groundwater Elevation, ft amsl

Appendix III

Boron, ug/L NP 3,500

Calcium, mg/L P 220

Chloride, mg/L P 193

Fluoride, mg/L P 0.650

Field pH, Std. Units P 7.55

Sulfate, mg/L P 288

Total Dissolved Solids, mg/L P 1,160

Appendix IV UPL GPS

Antimony, ug/L P* 1.9 6

Arsenic, ug/L** P 79.8 79.8

Barium, ug/L P 829 2,000

Beryllium, ug/L NP* 0.270 4

Cadmium, ug/L NP* 0.0770 5

Chromium, ug/L P* 1.33 100

Cobalt, ug/L P 2.70 6

Fluoride, mg/L P 0.650 4

Lead, ug/L NP* 1.10 15

Lithium, ug/L NP* 9.80 40

Mercury, ug/L DQ DQ 2

Molybdenum, ug/L NP 25.2 100

Selenium, ug/L P* 1.00 50

Thallium, ug/L NP* 0.500 2
Radium 226/228 Combined, 
pCi/L

P 3.28 5

Additional Parameters for Selection of Remedy
Lithium, dissolved, ug/L
Iron, dissolved, ug/L
Iron, ug/L
Magnesium, ug/L
Manganese, dissolved, ug/L
Manganese, ug/L
Molybdenum, dissolved, ug/L
Potassium, ug/L
Sodium, ug/L
Bicarbonate Alkalinity, mg/L
Carbonate Alkalinity, mg/L
Total Alkalinity, mg/L

UPL or GPS not applicable

Parameter Name UPL 
Method UPL GPS

522.28 506.87 525.51 522.20 DRY 525.42 522.41 DRY 525.20 522.60 DRY 517.35 522.63 DRY 522.20 522.91 DRY 519.61

15,000 1,600 -- 22,000 -- 3,200 12,000 -- 1,400 2,400 -- 1,100 3,300 -- 4,100 3,300 -- 4,800

160 160 -- 140 -- 85 130 -- 100 110 -- 97 45 -- 70 46 -- 53

21 13.0 -- 16 -- 25 27 -- 26 31 -- 27 19 -- 31 20 -- 28

<0.22 <0.22 -- <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38

7.25 7.09 7.52 7.36 -- 6.92 8.08 -- 7.03 7.25 -- 5.18 5.95 -- 8.77 9.88 -- 8.35

450 170 -- 310 -- 180 240 -- 220 19 -- 450 120 -- 50 190 -- 100

910 H 630 -- 650 H -- 430 640 H -- 470 490 H -- 640 310 H -- 310 360 H -- 390

<0.69 <0.69 -- <0.69 -- <1.0 <0.69 -- <1.0 <0.69 -- <1.0 <0.69 -- <1.0 <0.69 -- <1.0

3.0 2.3 -- 5.7 -- 4 44 -- 1.4 J 0.92 J -- <0.53 48 -- 36 41 -- 8.8

310 420 -- 270 -- 65 140 -- 57 210 -- 38 19 -- 61 41 -- 76

<0.27 <0.27 -- <0.27 -- <0.33 <0.27 -- <0.33 <0.27 -- <0.33 <0.27 -- <0.33 <0.27 -- <0.33

0.087 J <0.055 -- 0.097 J -- <0.10 <0.055 -- <0.10 <0.055 -- 0.45 <0.055 -- <0.10 <0.055 -- 0.12 J

<1.1 <1.1 -- <1.1 -- <1.1 <1.1 -- <1.1 <1.1 -- <1.1 <1.1 -- <1.1 <1.1 -- <1.1

0.20 J <0.19 -- 0.35 J -- 1.3 <0.19 -- 1.3 0.22 J -- 290 <0.19 -- 0.42 J <0.19 -- 0.31 J

<0.22 <0.22 -- <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38 <0.22 -- <0.38

<0.24 <0.24 -- <0.24 -- <0.24 <0.24 -- <0.24 <0.24 -- <0.24 <0.24 -- <0.24 <0.24 -- <0.24

22 13.0 <2.5 80 -- 23 74 -- 63 36 -- 37 42 -- 34 50 -- 72

<0.11 <0.11 -- <0.11 -- <0.14 <0.11 -- <0.14 <0.11 -- <0.14 <0.11 -- <0.14 <0.11 -- <0.14

120 36 3.4 190 -- 94 85 -- 190 <1.2 -- 1.5 J 74 -- 12 100 -- 320

<0.96 <0.96 -- <0.96 -- <1.4 <0.96 -- <1.4 <0.96 -- <1.4 <0.96 -- <1.4 <0.96 -- <1.4

<0.26 <0.26 -- <0.26 -- <0.26 <0.26 -- <0.26 <0.26 -- <0.26 <0.26 -- <0.26 <0.26 -- <0.26

2.14 2.65 -- 1.52 -- 0.530 0.469 -- 0.689 0.768 -- 0.449 0.489 -- 0.735 0.134 -- 0.258

21 14.0 -- 77 -- -- 72 -- -- 34 -- -- 37 -- -- 47.0 -- --
8,400 11,000 -- 4,400 -- -- 830 -- -- 1,500 -- -- <36 -- -- <36 -- --
8,800 11,000 2800 4,600 -- 750 990 -- 11000 1,700 -- 2500 <36 -- <36 <36 -- <36
34,000 33,000 -- 16,000 -- -- 6,400 -- -- 21,000 -- -- <150 -- -- <150 -- --
3,800 3,700 -- 3,400 -- -- 880 -- -- 2,300 -- -- 5.7 J -- -- 6.8 J -- --
4,000 4,300 -- 3,500 -- -- 920 -- -- 2,400 -- -- 6.0 J -- -- 7.5 J -- --
120 36.0 -- 180 -- -- 83 -- -- 1.5 J -- -- 81 -- -- 140 -- --

4,400 6,900 -- 22,000 -- -- 13,000 -- -- 6,000 -- -- 22,000 -- -- 38,000 -- --
70,000 14,000 -- 29,000 -- -- 51,000 -- -- 49,000 -- -- 46,000 -- -- 56,000 -- --

250 430 -- 210 -- -- 250 -- -- 470 -- -- 100 -- -- 21 -- --
<4.6 <4.6 -- <4.6 -- -- <4.6 -- -- <4.6 -- -- <4.6 -- -- 82 -- --
250 430 -- 210 -- -- 250 -- -- 470 -- -- 100 -- -- 100 -- --

Blue highlighted cell indicates the compliance well result exceeds the UPL (background) and the LOQ.
Yellow highlighted cell indicates the compliance well result exceeds the GPS.
Grayscale indicates Additional Parameters sampled for selection of remedy and evaluation of Monitored Natural Attenuation.

MW-304

10/20/2022 4/26/2023

MW-305

10/20/2022 4/26/2023

MW-306

10/20/2022

MW-303

4/5/20224/5/2022 10/20/2022 10/20/2022 4/26/2023 4/5/2022 4/5/2022 4/5/20224/6/2022

MW-302A

4/26/2023

Delineation Well Compliance Wells

MW-307

10/20/2022 4/24/20234/27/2023

4.4
30.8
17

Table 4, page 2 of 5

01/22/2024 - Classification: Internal - ECRM13220502



Table 4.  Groundwater Analytical Results Summary - Assessment Monitoring - 2022-2023
Burlington Generating Station, Burlington, IA / SCS Engineers Project #25220081.00

Groundwater Elevation, ft amsl

Appendix III

Boron, ug/L NP 3,500

Calcium, mg/L P 220

Chloride, mg/L P 193

Fluoride, mg/L P 0.650

Field pH, Std. Units P 7.55

Sulfate, mg/L P 288

Total Dissolved Solids, mg/L P 1,160

Appendix IV UPL GPS

Antimony, ug/L P* 1.9 6

Arsenic, ug/L** P 79.8 79.8

Barium, ug/L P 829 2,000

Beryllium, ug/L NP* 0.270 4

Cadmium, ug/L NP* 0.0770 5

Chromium, ug/L P* 1.33 100

Cobalt, ug/L P 2.70 6

Fluoride, mg/L P 0.650 4

Lead, ug/L NP* 1.10 15

Lithium, ug/L NP* 9.80 40

Mercury, ug/L DQ DQ 2

Molybdenum, ug/L NP 25.2 100

Selenium, ug/L P* 1.00 50

Thallium, ug/L NP* 0.500 2
Radium 226/228 Combined, 
pCi/L

P 3.28 5

Additional Parameters for Selection of Remedy
Lithium, dissolved, ug/L
Iron, dissolved, ug/L
Iron, ug/L
Magnesium, ug/L
Manganese, dissolved, ug/L
Manganese, ug/L
Molybdenum, dissolved, ug/L
Potassium, ug/L
Sodium, ug/L
Bicarbonate Alkalinity, mg/L
Carbonate Alkalinity, mg/L
Total Alkalinity, mg/L

UPL or GPS not applicable

Parameter Name UPL 
Method UPL GPS

522.47 508.27 520.77 519.37 522.37 508.35 520.77 522.61 DRY 521.08 522.74 DRY 523.02

4,000 4,100 -- 4,000 6,700 1,400 -- 4,400 -- 5,700 3,900 -- 12,000

11 27.0 -- 71.0 84 59.0 -- 42 -- 61 59 -- 82

37 47.0 -- 25.0 35 11.0 -- 37 -- 26 53 -- 39

<0.22 <0.22 -- <0.22 <0.22 <0.22 -- <0.22 -- <0.38 <0.22 -- 0.43 J

7.78 7.69 7.63 7.43 7.36 7.10 7.49 9.58 -- 7.49 7.18 -- 6.93

120 190 -- 120 180 68.0 -- 190 -- 240 99 -- 210

360 H 470 -- 310 410 260 -- 470 H -- 650 450 H -- 550

<0.69 <0.69 -- <2.8 <0.69 <0.69 -- <0.69 -- <1.0 <0.69 -- <1.0

<0.75 <0.75 -- <0.75 <0.75 1.40 J -- 62 -- 1.9 J 21 -- 21

46 110 -- 350 450 310 -- 85 -- 87 260 -- 220

<0.27 <0.27 -- <0.27 <0.27 <0.27 -- <0.27 -- <0.33 <0.27 -- <0.33

0.084 J <0.055 -- <0.055 <0.055 0.055 J -- <0.055 -- 0.15 J <0.055 -- <0.10

<1.1 <1.1 -- <1.1 <1.1 <1.1 -- <1.1 -- <1.1 <1.1 -- <1.1

<0.19 <0.19 -- <0.19 <0.19 <0.19 -- <0.19 -- 0.18 J 0.42 J -- 1.3

<0.22 <0.22 -- <0.22 <0.22 <0.22 -- <0.22 -- <0.38 <0.22 -- 0.43 J

1.2 <0.24 -- <0.24 <0.24 <0.24 -- <0.24 -- <0.24 <0.24 -- 0.41 J

8.5 J 12.0 7 J 9.4 J 11 6.10 J 6.8 J 57 -- 73 2.9 J -- 4.9 J

<0.11 <0.11 -- <0.11 <0.11 <0.11 -- <0.11 -- <0.14 <0.11 -- <0.14

120 120 4.3 37.0 59 32.0 7.5 100 -- 480 62 -- 69

<0.96 <0.96 -- <0.96 <0.96 <0.96 -- <0.96 -- <1.4 <0.96 -- <1.4

<0.26 <0.26 -- <0.26 <0.26 <0.26 -- <0.26 -- <0.26 <0.26 -- <0.26

0.326 1.151 -- 0.710 1.50 1.426 -- 0.321 -- 1.14 0.847 -- 1.13

7.7 J 11.0 -- 7.9 J 10.0 6.70 J -- 54 -- -- 2.7 J -- --
440 1000 -- 1,700 2100 1500 -- <36 -- -- 9,100 -- --
530 1200 1100 1,900 2300 3000 1400 <36 -- 54 J 11,000 -- 22000

1,600 4,300 -- 15,000 15,000 14,000 -- 1,300 -- -- 18,000 -- --
400 870 -- 470 770 370 -- 120 -- -- 2,800 -- --
420 940 -- 500 810 360 -- 130 -- -- 3,000 -- --
120 120 -- 37.0 58 35.0 -- 110 -- -- 59 -- --

3,100 4,200 -- 2,200 3,200 1,600 -- 39,000 -- -- 2,100 -- --
110,000 130,000 -- 23,000 35,000 19,000 -- 87,000 -- -- 81,000 -- --

150 170 -- 160 130 190 -- 21 -- -- 240 -- --
<4.6 <4.6 -- <4.6 <4.6 <4.6 -- 82 -- -- <4.6 -- --
150 170 -- 160 130 190 -- 100 -- -- 240 -- --

Blue highlighted cell indicates the compliance well result exceeds the UPL (background) and the LOQ.
Yellow highlighted cell indicates the compliance well result exceeds the GPS.
Grayscale indicates Additional Parameters sampled for selection of remedy and evaluation of Monitored Natural Attenuation.

2/22/2022

MW-307A

4/24/2023

MW-307B

4/24/2023

Delineation Wells

4.4
30.8
17

10/20/2022 4/4/202210/20/2022 4/24/2023 10/20/2022 4/27/20234/4/20224/5/2022 10/20/2022 4/5/2022

Compliance Wells

MW-308 MW-309
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Table 4.  Groundwater Analytical Results Summary - Assessment Monitoring - 2022-2023
Burlington Generating Station, Burlington, IA / SCS Engineers Project #25220081.00

Groundwater Elevation, ft amsl

Appendix III

Boron, ug/L NP 3,500

Calcium, mg/L P 220

Chloride, mg/L P 193

Fluoride, mg/L P 0.650

Field pH, Std. Units P 7.55

Sulfate, mg/L P 288

Total Dissolved Solids, mg/L P 1,160

Appendix IV UPL GPS

Antimony, ug/L P* 1.9 6

Arsenic, ug/L** P 79.8 79.8

Barium, ug/L P 829 2,000

Beryllium, ug/L NP* 0.270 4

Cadmium, ug/L NP* 0.0770 5

Chromium, ug/L P* 1.33 100

Cobalt, ug/L P 2.70 6

Fluoride, mg/L P 0.650 4

Lead, ug/L NP* 1.10 15

Lithium, ug/L NP* 9.80 40

Mercury, ug/L DQ DQ 2

Molybdenum, ug/L NP 25.2 100

Selenium, ug/L P* 1.00 50

Thallium, ug/L NP* 0.500 2
Radium 226/228 Combined, 
pCi/L

P 3.28 5

Additional Parameters for Selection of Remedy
Lithium, dissolved, ug/L
Iron, dissolved, ug/L
Iron, ug/L
Magnesium, ug/L
Manganese, dissolved, ug/L
Manganese, ug/L
Molybdenum, dissolved, ug/L
Potassium, ug/L
Sodium, ug/L
Bicarbonate Alkalinity, mg/L
Carbonate Alkalinity, mg/L
Total Alkalinity, mg/L

UPL or GPS not applicable

Parameter Name UPL 
Method UPL GPS

522.51 DRY 524.68 522.48 512.08 524.37 522.38 511.86 524.29 518.88 522.45 511.91 524.39

6,900 -- -- 5,700 1,400 -- 4,400 2,700 -- 5,500 5,800 4,400 --

69 -- -- 57 37.0 -- 28 18.0 -- 51.0 55 50.0 --

25 -- -- 200 26.0 -- 69 57.0 -- 56.0 52 85.0 --

<0.22 -- -- <0.22 <0.22 -- 0.24 <0.22 -- <0.22 <0.22 <0.22 --

7.35 -- 6.86 7.14 7.65 7.20 7.62 7.72 7.59 7.64 7.50 7.51 7.41

230 -- -- 200 23.0 -- 110 52.0 -- 120 120 150 --

490 H -- -- 620 H 320 -- 430 310 -- 360 390 H 490 --

<0.69 -- -- <0.69 <0.69 -- <0.69 <0.69 -- <0.69 <0.69 <0.69 --

12 -- -- 4.3 10.0 -- <0.75 <0.75 -- <0.75 <0.75 <0.75 --

130 -- -- 290 810 -- 170 110 -- 190 210 260 --

<0.27 -- -- <0.27 <0.27 -- <0.27 <0.27 -- <0.27 <0.27 <0.27 --

0.090 J -- -- 0.086 J <0.055 -- <0.055 <0.055 -- <0.055 <0.055 <0.055 --

<1.1 -- -- <1.1 <1.10 -- <1.1 <1.10 -- <1.1 <1.1 <1.10 --

0.28 J -- -- 0.33 J <0.19 -- <0.19 <0.19 -- <0.19 <0.19 <0.19 --

<0.22 -- -- <0.22 <0.22 -- 0.24 <0.22 -- <0.22 <0.22 <0.22 --

<0.24 -- -- <0.24 <0.24 -- <0.24 <0.24 -- <0.24 <0.24 0.30 J --

28 -- 11 18 32.0 9.9 J 12 7.00 J <2.5 13.0 13 14.0 4.9 J

<0.11 -- -- <0.11 <0.11 -- <0.11 <0.11 -- <0.11 <0.11 <0.11 --

210 -- 28 190 39.0 18 100 64.0 2.8 89.0 100 110.0 14

<0.96 -- -- <0.96 <0.96 -- <0.96 <0.96 -- <0.96 <0.96 <0.96 --

<0.26 -- -- <0.26 <0.26 -- <0.26 <0.26 -- <0.26 <0.26 <0.26 --

0.443 -- -- 1.36 1.11 -- 0.828 0.586 -- 0.912 1.01 1.45 --

28 -- -- 19 32.0 -- 11 7.30 J -- 12.0 13 14.0 --
5,200 -- -- 7,400 3,600 -- 850 610 -- 1,000 1,000 750 --
5,700 -- 3900 7,900 16,000 6600 2,000 910 2000 1,100 1,100 1,300 3400
7,700 -- -- 12,000 6,000 10000 2,100 1,400 -- 7,200 7,800 4,800 --
7,800 -- -- 4,200 2,000 -- 350 250 -- 460 480 350 --
8,000 -- -- 4,300 2,700 3200 370 290 -- 430 510 410 --
210 -- -- 180 47.0 -- 97 63.0 -- 91.0 97 100 --

13,000 -- -- 6,200 15,000 -- 7,100 7,200 -- 5,500 5,800 9,100 --
67,000 -- -- 140,000 47,000 -- 120,000 96,000 -- 69,000 67,000 100,000 --

150 -- -- 110 170 160 120 170 -- 140 140.0 160 --
<4.6 -- -- <4.6 <4.60 <2.5 <4.6 <4.60 -- <4.6 <4.6 <4.60 --
150 -- -- 110 170 160 120 170 -- 140 140 160 --

Blue highlighted cell indicates the compliance well result exceeds the UPL (background) and the LOQ.
Yellow highlighted cell indicates the compliance well result exceeds the GPS.
Grayscale indicates Additional Parameters sampled for selection of remedy and evaluation of Monitored Natural Attenuation.

Delineation Wells

10/20/2022 4/26/2023

MW-312 MW-313

4/25/2023 4/25/2023

MW-313B

4/25/202310/20/20224/6/2022 10/20/2022 4/6/2022 10/20/2022 2/22/20224/6/2022 4/6/2022

4.4
30.8
17

MW-313A
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Table 4.  Groundwater Analytical Results Summary - Assessment Monitoring - 2022-2023
Burlington Generating Station, Burlington, IA / SCS Engineers Project #25220081.00

Abbreviations:
UPL = Upper Prediction Limit GPS = Groundwater Protection Standard LOD = Limit of Detection
NA = Not Analyzed DQ = Double Quantification Rule (not detected in background) LOQ = Limit of Quantification
mg/L = milligrams per liter NP = Nonparametric UPL (highest background value) with 1-of2- retesting P = Parametric UPL with 1-of-2 retesting

J = Estimated concentration at or above the LOD and below the LOQ.
H = Sample was prepped or analyzed beyond the specified holding time

** = UPL for arsenic is greater than the MCL and will be used as the GPS.
FL - Well was inaccessible due to flooding.

Notes:
1. An individual result above the UPL or GPS does not constitute a statistically significant increase (SSI) above background or statistically significant level above the GPS. See the

accompanying letter text for identification of statistically significant results.

if it is higher.
3. Interwell UPLs calculated based on results from background wells MW-310 and MW-311.
4. The following wells  were not sampled in October 2022. These wells were dry due to ongoing dewatering related to pond closure activities:

MW-301, MW-302, MW-303, MW-304, MW-305, MW-306, MW-307, MW-308, MW-309, MW-310, MW-311, and MW-312.
5. MW-314 was inaccessible in April 2023 due to flooding.

Created by: NDK Date:
Last revision by: RM Date:

Checked by: NLB Date:
Scientist or Proj Mgr QA/QC: TK Date:

* = UPL is below the LOQ for background sampling. For compliance wells, only results confirmed above the LOQ are evaluated as potential SSIs above background.

9/19/2022
10/2/2023
10/16/2023
10/16/2023

2. GPS is the United States Environmental Protection Agency (U.S. EPA) Maximum Contamination Level (MCL), if established, or the value from 40 CFR 257.95(h)(2), or the background UPL
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-301 10/16/2017 13.8 7.58 0.12 1065 38 1.26 522.13

5/9/2018 12.9 7.40 0.08 601 -167 4.23 525.51
8/13/2018 16.8 7.91 0.35 1400 -145 5.78 520.19
10/9/2018 17.2 7.34 0.24 892 -64 8.43 528.01
3/12/2019 12.6 6.38 2.61 1055 -73 17.1 523.38
4/3/2019 12.4 7.53 0.59 1213 -145 21.1 528.15

10/10/2019 13.9 6.85 0.23 1063 -163 12.55 --
6/3/2020 13.4 6.99 0.25 1167 37 20.15 523.94

10/16/2020 13.7 7.07 0.09 1503 -188 3.41 519.26
3/1/2021 12.2 6.9 0.16 1562 -176.6 3.50 521.10

4/19/2021 12.3 7.0 1.61 1760 -162.4 3.82 522.87
10/13/2021 13.6 7.0 0.17 1858 -142.8 14.10 519.40

4/6/2022 12.3 6.96 0.13 1,982 -157 21.00 522.99
10/20/2022 -- -- -- -- -- -- --
4/26/2023 11.7 6.83 0.20 2,584 48.6 9.39 524.21

MW-302 10/17/2017 13.9 8.72 0.09 1165 -49.7 2.04 522.20
5/9/2018 13.0 8.19 1.0 1268 -217.2 2.25 525.81
8/13/2018 14.9 9.32 0.15 1226 -237 3.75 519.87
10/9/2018 15.2 7.89 0.3 1334 -198 6.48 528.08
3/12/2019 12.2 6.94 2.68 792 -70.3 22.1 522.83
4/3/2019 11.4 8.70 0.58 1164 -215.8 18.8 528.21

10/10/2019 14.5 7.49 0.28 1249 -186.8 1.16 --
6/3/2020 12.9 7.88 0.18 1245 36.7 25.27 523.98

10/16/2020 12.9 7.87 0.08 1168 -237.1 0.07 518.94
3/1/2021 12.3 8.0 0.11 1101 -236.9 2.70 520.21

4/19/2021 12.0 8.2 0.07 1169 -225.8 4.07 522.27
10/12/2021 13.8 8.3 0.18 1043 -193.7 31.20 518.75
2/22/2022 12.5 8.16 0.13 1,082 -- 2.10 519.03
4/5/2022 12.3 8.05 0.07 989 -199 9.00 522.34

10/20/2022 -- -- -- -- -- -- --
4/26/2023 12.4 6.11 0.10 2,283 21.4 7.19 525.56

Table 5, Page 1 of 8
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-302A 9/9/2020 13.3 7.31 -- 1013 -142 0.01 519.71

10/16/2020 13.1 7.26 0.19 951 -175.3 3.82 518.79
3/1/2021 12.5 7.2 0.16 975 -165.6 0.48 520.14
4/19/2021 12.7 7.3 0.18 1026 -150.2 2.94 522.25

10/12/2021 13.6 7.7 0.26 1124 -115.3 11.20 518.64
4/5/2022 12.7 7.25 0.12 1,108 -153 5.00 522.28

10/20/2022 16.7 7.09 0.0 1,090 -115 5.00 506.87
4/26/2023 7.9 7.52 0.37 466.9 -98.2 0.02 525.51

MW-303 10/17/2017 14.5 8.59 0.13 613 21.3 2.79 522.23
5/9/2018 13.8 7.51 0.11 536 -165.5 0.97 525.80

8/13/2018 16.8 8.03 0.24 748 -153 14.26 519.78
10/10/2018 15.6 7.10 1.0 774 -132 17.3 528.78
3/12/2019 13.6 6.46 2.38 549 -68.1 19.4 522.74
4/3/2019 12.6 7.79 0.67 711 -122.8 18.2 528.22

10/10/2019 14.9 7.13 0.26 767 -161 5.36 --
6/3/2020 14.8 7.12 0.18 934 58.1 16.03 523.97

10/16/2020 13.7 7.19 0.12 902 -185.6 2.03 518.78
3/1/2021 13.6 7.2 0.12 916 -174.2 1.82 520.09
4/19/2021 13.2 7.3 0.19 995 -144.8 4.35 522.13

10/13/2021 13.9 7.3 0.16 843 -118.4 13.60 518.58
4/5/2022 12.7 7.36 0.10 845 -156 21.00 522.20

10/20/2022 -- -- -- -- -- -- --
4/26/2023 12.6 6.92 0.13 757 25.3 0.02 525.42
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-304 10/17/2017 15.1 9.52 0.1 756 5.9 1.89 522.32

5/9/2018 13.5 8.51 1.4 906 -273 2.84 525.85
8/13/2018 18.1 7.60 0.09 836 -202 4.26 519.81

10/10/2018 17.4 9.01 0.23 780 -100.2 1.36 528.82
3/12/2019 13.9 6.94 2.11 460 -73.8 9.28 522.80
4/3/2019 13.0 8.56 0.39 658 -216.7 6.22 528.27

10/10/2019 15.6 7.17 0.28 934 -157.5 1.18 --
6/3/2020 14.6 7.23 0.15 1087 52.4 18.18 524.02

10/15/2020 14.7 8.46 0.08 1062 -282.6 0.02 518.69
3/1/2021 14.1 8.3 0.07 971 -280.2 0.02 520.15
4/19/2021 13.2 8.3 0.07 935 -257.8 3.34 522.24

10/13/2021 14.5 7.5 0.15 806 -149.0 7.70 518.68
4/5/2022 13.2 8.08 0.07 825 -205 9.00 522.41

10/20/2022 -- -- -- -- -- -- --
4/26/2023 11.3 7.03 0.09 855 -71.6 10.6 525.20

MW-305 10/16/2017 15.1 7.78 0.14 759 44.9 0.71 522.48
5/9/2018 15.2 7.72 1.4 733 -146.8 0.64 526.06

8/13/2018 16.3 7.81 0.35 901 -134 3.85 520.29
10/10/2018 16.2 7.29 0.2 846 -140 4.94 528.97
4/3/2019 14.5 7.80 0.59 733 -133.5 3.88 528.36

10/11/2019 14.3 7.36 0.2 795 -132.9 3.02 --
6/3/2020 15.9 7.12 0.14 972 39.8 13.46 524.12

10/15/2020 14.6 7.23 0.37 987 -175 0.02 519.00
3/2/2021 14.8 7.3 0.44 865 -154.0 0.02 520.48
4/20/2021 14.7 7.3 0.11 839 -135.7 1.97 522.31

10/14/2021 14.7 7.2 0.17 911 -95.1 9.00 519.18
4/6/2022 14.3 7.25 0.06 870 -116 9.00 522.60

10/20/2022 -- -- -- -- -- -- --
4/26/2023 11.4 5.18 0.14 977 40.5 0.02 517.35
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-306 10/16/2017 14.8 10.66 0.37 448 286.2 0.35 522.72

5/9/2018 14.7 6.80 0.05 354 -104.3 0.71 526.00
8/14/2018 15.9 10.33 0.3 447 -265 2.88 520.14
10/10/2018 17.3 6.04 0.38 478 58.1 2.67 528.95
3/11/2019 14.3 6.27 0.8 343 -88.9 0.56 523.21
4/3/2019 13.4 6.69 0.69 4711 -92.8 0.81 528.40

10/11/2019 14.3 10.53 0.21 473 -165.1 1.84 --
6/4/2020 14.4 10.48 0.16 482 59 15.96 524.45

10/15/2020 14.1 10.00 0.11 454 -273.7 0.02 519.05
3/2/2021 14.1 9.5 0.39 415 -196.0 0.02 520.65

4/19/2021 13.8 10.0 0.34 442 -188.0 0.02 522.52
10/11/2021 16.0 5.8 0.28 476.1 12.3 6.90 519.15

4/5/2022 13.6 5.95 0.14 468.4 -75 4.00 522.63
10/20/2022 -- -- -- -- -- -- --
4/27/2023 12.5 8.77 0.11 577.0 48.4 0.02 522.20

MW-307 10/16/2017 14.7 10.46 0.18 486 -78.9 0.32 522.55
5/9/2018 14.4 10.30 1.1 500 -168.6 1.87 526.06

8/14/2018 15.6 10.12 0.49 512 -221 5.09 520.46
10/10/2018 15.6 9.88 0.22 497 -87.3 1.85 529.08
3/11/2019 14.4 9.71 1.07 367 -78.3 1.05 523.49
4/3/2019 13.6 10.39 0.68 500 -167.8 3.1 528.63

10/11/2019 14.4 10.14 0.24 536 -126.3 3.23 --
6/4/2020 14.8 10.03 0.3 586 60.2 14.33 524.62

10/15/2020 14.0 10.05 0.11 565 -269.7 0.02 519.33
3/2/2021 14.0 10.0 0.38 552 -233.0 0.49 521.01

4/20/2021 13.9 10.0 0.08 546 -242.4 2.38 522.89
10/11/2021 14.4 9.9 0.16 547.9 -215.3 8.20 519.55

4/5/2022 13.4 9.88 0.03 549.8 -219 4.00 522.91
10/20/2022 -- -- -- -- -- -- --
4/24/2023 13.7 8.35 0.13 634.9 110.6 3.93 519.61
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-307A 9/9/2020 14.4 7.83 -- 585 -154.2 0.00 519.97

10/14/2020 14.6 7.80 0.18 554 -189.9 2.96 519.00
3/2/2021 14.0 7.7 0.29 568 -171.0 0.95 520.52
4/20/2021 13.7 7.7 0.13 566 -167.3 2.89 522.39
10/11/2021 14.4 7.8 0.12 551 -133.4 7.40 519.09

4/5/2022 13.4 7.78 0.06 547.4 -154 5.00 522.47
10/20/2022 15.5 7.69 0.0 791.0 -131 0.30 508.27
4/24/2023 7.7 7.63 0.12 477.0 -117.1 0.02 520.77

MW-307B 7/1/2021 15.3 7.7 0.41 587.1 -76.5 1.26 520.12
10/11/2021 14.4 7.7 0.10 459.6 -130.6 10.10 519.13
2/22/2022 13.1 7.43 0.18 570.0 -- 2.64 519.37
4/5/2022 13.5 7.36 0.08 627.3 -147 6.00 522.37

10/20/2022 14.1 7.10 0.0 492.0 -34 17.00 508.35
4/24/2023 13.4 7.49 2.08 434.6 -48.4 1.08 520.77

MW-308 10/17/2017 14.6 9.75 0.09 689 -109.4 0.6 522.46
5/8/2018 14.4 9.75 1.5 698 -158.2 1.26 525.62
8/13/2018 15.4 9.86 0.11 710 -238 4.63 520.22
10/10/2018 15.3 9.82 0.2 709 -201 1.35 528.98
3/12/2019 14.1 7.72 2.57 500 -60.7 1.68 523.13
4/3/2019 14.0 9.97 1.16 681 -142.3 1.66 528.39

10/10/2019 14.6 9.42 0.21 671 -82.6 2.93 --
6/4/2020 15.4 9.65 0.23 713 28 13.38 524.10

10/14/2020 14.7 9.70 0.1 682 -264.6 0.15 519.02
3/2/2021 13.9 9.4 0.11 695 -207.2 0.02 520.70
4/20/2021 14.1 9.6 0.08 690 -172.9 1.77 522.57
10/12/2021 15.0 10.0 0.06 728 -219.8 8.80 519.25

4/4/2022 13.9 9.58 0.08 680 -247 5.00 522.61
10/20/2022 -- -- -- -- -- -- --
4/24/2023 14.2 7.49 0.10 994 122.6 10.80 521.08
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-309 10/17/2017 14.6 8.50 0.08 1058 -31 3.08 522.67

5/8/2018 13.5 7.25 0.05 813 -139.2 6.49 525.54
8/14/2018 14.2 7.39 0.14 1093 -143 12.67 520.22
10/10/2018 15.7 7.46 0.18 1038 -53.5 34.45 528.93
4/4/2019 12.6 7.45 0.51 997 -99.4 20.1 528.40

10/11/2019 13.7 7.19 0.21 1040 -165.6 8.93 --
6/3/2020 14.8 7.09 0.23 1086 37 18.88 524.06

10/14/2020 14.3 7.61 0.14 851 -208.4 18.9 519.28
3/1/2021 13.7 7.2 0.12 816 -196.3 13.80 520.75
4/19/2021 13.2 7.3 0.16 1017 -170.7 21.20 522.72

10/12/2021 15.3 7.2 0.17 927 -155.1 19.60 519.43
4/4/2022 13.0 7.18 0.24 748 -139 21.00 522.74

10/20/2022 -- -- -- -- -- -- --
4/27/2023 13.0 6.93 0.07 1,004 -117.2 55.8 523.02

MW-310 10/16/2017 16.6 7.92 0.16 791 -63.6 2.86 525.49
5/8/2018 11.1 7.46 0.14 595 -198.8 12.81 525.79

8/14/2018 15.0 7.44 0.05 840 -194 3.11 523.69
10/10/2018 17.0 7.20 0.1 938 -166 0 529.00
4/4/2019 10.8 7.84 1.12 1034 -175.8 16.7 528.62

10/11/2019 15.9 6.95 0.28 961 -189.7 5.23 --
6/2/2020 12.8 7.30 0.13 881 38.6 17.82 525.36

10/14/2020 16.4 7.34 0.08 711 -223.6 3.79 523.81
4/19/2021 10.8 7.2 0.17 735 -193.2 2.57 525.46
10/12/2021 17.3 7.2 0.18 668 -181.6 11.40 524.69

4/4/2022 10.6 7.38 0.14 548.8 -177 19.00 525.44
10/20/2022 -- -- -- -- -- -- --
4/27/2023 10.6 7.13 0.23 999 -146.4 11.8 518.44
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-310A 9/9/2020 14.2 7.33 -- 1026 145.3 714.3 509.16

10/16/2020 -- -- -- -- -- -- 489.84
3/3/2021 13.2 7.2 3.10 1051 145.9 NM 487.06
4/20/2021 11.7 7.4 3.69 1042 55.0 NM 521.12
10/12/2021 15.5 7.1 2.04 842 153.3 80.00 521.83

4/6/2022 11.7 7.29 0.41 907 -11 39.00 522.58
10/20/2022 18.9 7.54 0.01 874 21 2.00 512.84
4/27/2023 12.6 7.05 7.56 1,010 -21.9 NM 509.69

MW-311 10/16/2017 14.7 8.27 0.25 972 308.3 2.19 523.44
5/8/2018 11.5 7.26 1.6 1282 -143.3 1.48 525.08

8/14/2018 14.8 7.33 0.12 1177 -158 12.3 521.06
10/10/2018 16.4 7.49 0.45 1003 -62.2 17.8 528.49
4/4/2019 11.4 7.64 0.78 1422 145.8 10.8 528.20

10/11/2019 14.2 7.07 0.3 1088 -163.4 13.4 --
6/2/2020 12.3 7.10 0.16 1464 -1.1 17.95 524.05

10/14/2020 14.5 7.41 0.1 1041 -194 2.36 520.59
3/1/2021 11.5 7.0 0.13 1363 -179.2 1.33 522.89
4/19/2021 10.9 7.2 0.48 1473 -158.6 4.56 523.89
10/12/2021 14.9 7.2 0.17 1431 -157.6 11.10 522.00

4/4/2022 11.8 7.22 0.07 1,190 -178 7.00 523.78
10/20/2022 -- -- -- -- -- -- --
4/27/2023 10.9 6.83 0.10 1,225 -81.9 2.75 522.07

MW-312 6/6/2019 14.4 6.99 0.12 783 -146.4 2.86 --
10/10/2019 15.6 7.19 8.75 785 -163.8 2.56 --
6/3/2020 14.7 7.13 0.17 878 53.3 21.16 524.05

10/15/2020 15.1 7.37 0.13 854 -203.1 0.02 518.68
3/1/2021 14.1 7.1 0.14 814 -192.4 0.89 520.12
4/19/2021 13.7 7.2 0.12 875 -162.9 8.82 522.20

10/14/2021 15.7 7.2 0.20 688 -143.4 13.10 518.78
4/6/2022 14.0 7.35 0.06 746 -156 23.00 522.51

10/20/2022 -- -- -- -- -- -- --
4/26/2023 6.9 6.86 1.27 853 -30.3 9.97 524.68
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Table 5.  Field Monitoring Data
Burlington Generating Station

October 2017 - April 2023

Well Sample Date
Field 

Temperature Field pH
Oxygen, 
Dissolved

Field Specific 
Conductance

Oxidation-
Reduction 
Potential Turbidity

Groundwater 
Elevation

(deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU) (feet)
MW-313 6/6/2019 14.9 6.94 0.07 1059 -141.6 7.23 --

10/10/2019 16.0 7.06 0.37 1007 -163.4 11.03 --
6/3/2020 17.2 7.03 0.29 1099 50.9 50.81 524.02

10/15/2020 15.3 7.16 0.14 999 -183.3 14.3 518.70
3/2/2021 14.8 7.0 0.13 1224 -148.0 7.46 520.18

4/19/2021 14.5 7.1 0.21 1165 -152.8 4.54 522.23
10/13/2021 15.9 7.3 0.10 1198 -117.9 24.80 518.72

4/6/2022 14.4 7.14 0.07 1,076 -154 15.00 522.48
10/20/2022 19.6 7.65 0.00 477 -181.0 185.00 512.08
4/25/2023 7.1 7.20 0.13 643.3 -95.7 1.91 524.37

MW-313A 9/9/2020 15.3 7.60 -- 1243 -164.4 0 515.36
10/15/2020 14.8 7.64 0.1 1133 -190.1 0.02 518.61
3/1/2021 14.1 7.5 0.12 927 -195.9 0.78 520.02
4/19/2021 14.2 7.6 0.09 1023 -172.1 1.71 522.11

10/13/2021 15.4 7.5 0.11 757 -117.7 7.70 518.62
4/6/2022 14.0 7.62 0.07 695 -158 23.00 522.38

10/20/2022 17.1 7.72 0.00 621 -105 10.00 511.86
4/25/2023 5.5 7.59 0.16 437.3 -108.6 0.02 524.29

MW-313B 7/1/2021 15.2 7.6 0.37 1052 -5.1 0.00 519.51
10/13/2021 15.4 7.5 0.09 714 -90.8 8.60 518.72
2/22/2022 13.7 7.64 0.17 665 -- 2.40 518.88
4/6/2022 14.1 7.50 0.01 622.6 -144 9.00 522.45

10/20/2022 17.99 7.51 0.00 804 -105 4.00 511.91
4/25/2023 9.7 7.41 1.33 571.9 -66.0 13.7 524.39

MW-314 4/6/2022 11.4 6.79 0.13 1001 -82 35.00 522.27
10/20/2022 13.3 7.11 0.00 930 -120 5 517.78
4/25/2023

Abbreviations:
mg/L = milligrams per liter amsl = above mean sea level -- = Not Applicable
mV = millivolts µmhos/cm = micromohs per cm NM = not measured

Last revision by: NLB Date: 9/29/2023
Checked by: RM Date: 9/29/2023

well flooded and not sampled
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I:\25220081.00\Deliverables\2023 Selection of Remedy Report\Tables\Table 6 - Horizontal Gradients and Flow Velocity Table Table 6, Page 1 of 1

April 4-6, 2022 524.00 522.51 1530.93 0.0010 0.24 East-Southeast
October 20, 2022
April 24-27, 2023 524.68 517.35 762.60 0.0096 2.39 Northwest

July 31, 2023 519.50 518.50 703.10 0.0014 0.35 East-Southeast

April 4-6, 2022 522.40 522.28 806.95 0.0001 0.04 South-Southeast
October 20, 2022 511.86 508.00 626.76 0.0062 1.53 South-Southeast
April 24-27, 2023 524.29 520.77 685.56 0.0051 1.28 Northwest

July 31, 2023 519.70 518.08 685.71 0.0024 0.59 Southeast

Well K Values 
(cm/sec)

K Values 
(ft/d)

MW-301 1.6E-03 4.4
MW-302 2.9E-02 82 0.40
MW-302A 4.9E-02 140
MW-303 8.3E-03 24
MW-304 6.0E-02 171
MW-305 6.1E-02 173
MW-306 1.0E-01 295
MW-307 8.5E-03 24
MW-307A 4.1E-02 116
MW-307B 6.2E-02 175
MW-308 7.6E-02 215
MW-309 1.2E-02 34
MW-310 3.7E-02 104
MW-310A 1.49E-07 0
MW-311 9.1E-03 26
MW-312 6.6E-02 187
MW-313 1.1E-01 298
MW-313A 1.2E-01 334
MW-313B 4.8E-02 135

Geometric Mean 3.5E-02 100

ft = feet h1, h2 = point interpreted groundwater elevation at locations 1 and 2
ft/d = feet per day Δl = distance between location 1 and 2
K = hydraulic conductivity Δh/Δl = hydraulic gradient
n = effective porosity V = groundwater flow velocity

1. MW-310, MW-310A, and MW-311 are background wells and are not included in geometric mean
calculation.

Groundwater flow velocity equation: V = [K*(Δh/Δl)] / n

Created by: NDK Date: 9/19/2022
Last revision by: RM Date: 12/29/2023
Checked by: NLB Date: 12/29/2023

Assumed 
Porosity, n

V (ft/d)

V (ft/d)

Sampling Dates h1 (ft) h2 (ft) Δl (ft)

Sampling Dates

Δh/Δl (ft/ft)

h1 (ft) h2 (ft) Δl (ft) Δh/Δl (ft/ft)

SCS Engineers Project #25220081.00
Burlington Generating Station

Table 6.  Horizontal Gradients and Flow Velocity Table

Direction

Direction

Deeper Potentiometric Surface

Shallow Potentiometric Surface

2022 - 2023

Not sampled due to De-watering System in place
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I:\25220081.00\Deliverables\2023 Selection of Remedy Report\Tables\Table 7 - Vertical Gradients Table Table 7, Page 1 of 1

Vertical Hydraulic Gradients

Shallow Well MW302 MW307 MW307A MW310 MW313 MW313A
Screen midpoint (feet amsl) 508.24 510.82 476.79 515.73 505.35 475.15

Deep Well MW302A MW307A MW307B MW310A MW313A MW313B
Screen midpoint (feet amsl) 475.84 476.79 459.15 486.23 475.15 466.64

Distance 
between Vertical

Distance 
between Vertical

Distance 
between Vertical

Distance 
between Vertical

Distance 
between Vertical

Distance 
between Vertical

Measurement Date
midpoints 

(feet)
Gradient 

(ft/ft)
midpoints 

(feet)
Gradient 

(ft/ft)
midpoints 

(feet)
Gradient 

(ft/ft)
midpoints 

(feet)
Gradient 

(ft/ft)
midpoints 

(feet)
Gradient 

(ft/ft)
midpoints 

(feet)
Gradient 

(ft/ft)
February 22, 2022 32.4 --* 34.0 -0.012 17.6 0.003 29.5 --* 30.2 -0.003 8.5 0.008

April 4-6, 2022 32.4 -0.002 34.0 -0.013 17.6 -0.006 29.5 -0.097 30.2 -0.003 8.5 0.008
October 17, 2022 32.4 DRY 34.0 DRY 17.6 0.005 29.5 DRY 30.2 -0.007 8.5 0.006
October 20, 2022 32.4 DRY 34.0 DRY 17.6 0.005 29.5 DRY 30.2 -0.007 8.5 0.006
April 24-27, 2023 32.4 -0.002 34.0 0.0341 17.6 0.000 29.5 -0.297 30.2 -0.003 8.5 0.012

July 31, 2023 32.4 -0.002 34.0 0.0361 17.6 -0.077 29.5 -0.087 30.2 -0.004 8.5 0.007
August 1-3, 2023 32.4 -0.003 34.0 0.0376 17.6 -0.063 29.5 -0.999 30.2 -0.003 8.5 0.001

October 2-5, 2023 32.4 -0.002 34.0 0.0356 17.6 -0.078 29.5 -0.089 30.2 -0.004 8.5 0.008

Notes:  
1: A positive vertical gradient indicates upward groundwater flow.  A negative gradient indicates downward flow.
2: The screen midpoint for water table wells is calculated as the midpoint between the water table elevation and screen bottom elevation.
*: Groundwater elevation was not measured at one or both wells in the pair, therefore vertical gradient cannot be calculated.
DRY: Shallow well was dry, vertical gradient cannot be calculated.

Created by: RM Date: 12/20/2021
Last revision by: NLB Date: 12/26/2023

Checked by: RM Date: 12/26/2023
Checked by PM: TK Date: 12/29/2023

MW313A/MW313BMW-307A/MW-307B

February 2022 - October 2023
Burlington Generating Station - SCS Engineers #25220081.00

Table 7.  Vertical Gradients

MW302/MW302A MW307/MW307A MW310/MW310A MW313/MW313A
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Alternative #5 Alternative #7 Alternative #8

Excavate and Dispose in Off-site Landfill Consolidate and Cap with Groundwater Collection Consolidate and Cap with
Barrier Wall

CORRECTIVE ACTION ASSESSMENT - 40 CFR 257.97(b)
Able to Meet Criteria? Able to Meet Criteria? Able to Meet Criteria?

Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

Yes, if interim measures such as groundwater dewatering to facilitate 
CCR excavation recovers groundwater with contaminant concentrations 
above groundwater protection standards (GPS).

Yes
Yes, if interim measures such as groundwater dewatering to facilitate 
CCR excavation recovers groundwater with contaminant 
concentrations above groundwater protection standards (GPS).

Yes Yes Yes

This alternative is retained and assessed in further detail.DETERMINATION

Table 8.  Evaluation of Corrective Measure Alternatives

257.97(b)(1)
Is remedy protective of human health and the 

environment?

257.97(b)(2)
Can the remedy attain the groundwater 

protection standard?

257.97(b)(3)
Can the remedy 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?

257.97(b)(4)
Can the remedy remove from the 

environment as much of the contaminated 
material that was released from the CCR unit 

as is feasible?

257.97(b)(5)
Can the remedy comply with standards for 

management of wastes as specified in 
§257.98(d)?

Threshold Criteria

Burlington Generating Station / SCS Engineers Project #25220081.00

This alternative is retained and assessed in further detail. This alternative is retained and assessed in further detail.

Table 8, Page 1 of 4
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Alternative #5 Alternative #7 Alternative #8

Excavate and Dispose in Off-site Landfill Consolidate and Cap with Groundwater Collection Consolidate and Cap with
Barrier Wall

Table 8.  Evaluation of Corrective Measure Alternatives
Burlington Generating Station / SCS Engineers Project #25220081.00

LONG- AND SHORT-TERM EFFECTIVENESS - 40 CFR 257.97(c)(1)
Assessment Assessment Assessment

Existing risk reduced by achieving GPS
Groundwater extraction and treatment presents an additional risk 
and potential exposure pathways via surface release or disruption of 
treatment processes.

Long-term risk may be reduced with additional containment offered 
by barrier wall.

Magnitude of residual risk of further releases is lower than current 
conditions due to removal of CCR material from the site.

Magnitude of residual risk of further releases is lower than current 
conditions due to final cover eliminating infiltration through CCR;
Potential further reduction in release risk due to CCR material 
footprint;
Residual risks are managed by capturing and treating impacts to 
groundwater.
Groundwater impacts from CCR are captured by groundwater 
collection.
This is an active control measure and the potential for further release 
in the event of system shutdown.

Magnitude of residual risk of further releases is lower than current 
conditions due to final cover eliminating infiltration through CCR;
Potential further reduction in release risk due to CCR material 
footprint;
Groundwater impacts from CCR are prevented from further release 
by the barrier wall. Continuity of the wall is required for ongoing 
success. In the event the wall is discontinuous or groundwater 
migrates through the wall, further release may occur.

No on-site long-term management required;
Limited on-site post-closure groundwater monitoring until GPS are 
achieved;
Receiving disposal facility will have same/similar long-term monitoring, 
operation, and maintenance requirements including 
30-year post-closure groundwater monitoring described in Alternative #6

30-year post-closure groundwater monitoring;
Groundwater monitoring network maintenance and as-needed 
repair/replacement
Final cover maintenance (e.g., mowing and as-needed repair);
Periodic final cover inspections; with  groundwater pump operation 
and maintenance (O&M), groundwater treatment system O&M, and 
treatment system discharge monitoring/reporting.

30-year post-closure groundwater monitoring;
Groundwater monitoring network maintenance and as-needed 
repair/replacement
Final cover maintenance (e.g., mowing and 
as-needed repair);
Periodic final cover inspections; with monitoring of wall performance. 
Breaches or short circuiting can develop and must be monitored 
and repaired.

(Excavation / Transportation / Redisposal) (Excavation / Transportation / Redisposal) (Excavation / Transportation / Redisposal)

Reduced risk to environment from excavation due to elimination of 
on-site of CCR. Potential for change of aerobic/anaerobic conditions 
causing short-term mobilization of impacts.

Magnitude of residual risk of further releases is lower than current 
conditions due to final cover eliminating infiltration through CCR;
Increased risk to environment due to increased excavation volumes 
required for consolidation with increased risk to environment due to 
increased excavation volumes required for consolidation.

Magnitude of residual risk of further releases is lower than current 
conditions due to final cover eliminating infiltration through CCR;
Increased risk to environment due to increased excavation volumes 
required for consolidation with increased risk to environment due to 
increased excavation volumes required for consolidation.  
Increased excavation for the installation of a barrier wall.

Highest level of community and environmental risk due to volume of 
CCR export required. 
Larger population affected and potential roadway deterioration from 
truck traffic.

No risk to community or environment from off-site CCR 
transportation;
Typical risk due to construction traffic delivering materials of 
construction to site.

No risk to community or environment from off-site CCR 
transportation;
Typical risk due to construction traffic delivering materials of 
construction to site with slightly elevated risk associated with the 
receipt of additional materials of construction for the barrier wall, 
and delivery of  specialized trenching equipment.

Risk to community and environment due to re-disposal of large CCR 
volume at another facility;
Added risk due to construction event required to develop adequate 
disposal capacity at receiving disposal facility; 
Re-disposal risks are managed by the receiving disposal facility

Limited risk to community and environment due to  CCR 
re-disposal occurring on-site.

Limited risk to community and environment due to  CCR re-disposal 
occurring on-site.

Criteria

Re-Disposal

257.97(c)(1)(i)
Magnitude of reduction of existing risks

257.97(c)(1)(ii)
Magnitude of residual risks in terms of 

likelihood of further releases due to CCR 
remaining following implementation of a 

remedy

257.97(c)(1)(iii)
The type and degree of long-term 

management required, including monitoring, 
operation, and maintenance

257.97(c)(1)(iv)
Short-term risks - Implementation

Excavation

Transportation

Table 8, Page 2 of 4
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Alternative #5 Alternative #7 Alternative #8

Excavate and Dispose in Off-site Landfill Consolidate and Cap with Groundwater Collection Consolidate and Cap with
Barrier Wall

Table 8.  Evaluation of Corrective Measure Alternatives
Burlington Generating Station / SCS Engineers Project #25220081.00

Extensive time required to implement remedy in and potentially the 
longest required time to implement closure. Implementation schedule 
extends the time required to achieve full protection. Extended 
implementation timeframe is driven by the time required to identifying 
and secure off-site disposal capacity, or develop the capacity at an 
existing Alliant-owned facility. If landfill capacity is not owned by Alliant, 
additional time may be required to permit and develop the necessary 
disposal capacity. Increased construction time likely required due to the 
capacity of the receiving site to unload and place material.
Potential for increase in time to reach GPS due to significant source 
disturbance during construction.
Potential decrease in time to reach GPS due to impounded CCR source 
removal.

Closure and capping can be completed by end of 2024.
Groundwater protection timeframe to reach GPS potentially 2 
to10 years following closure construction, achievable within 30-year 
post-closure monitoring period.
Potential decrease in time to reach GPS from implementation of 
groundwater pumping.

Closure and capping can be completed by end of 2024.
Groundwater protection timeframe to reach GPS potentially 2 to 10 
years following closure construction, achievable within 30-year post-
closure monitoring period.
Potential decrease in time to reach GPS upon implementation of 
barrier wall. 

No potential for on-site exposure to remaining waste since no waste 
remains on site;
Risk of potential exposure is transferred to receiving disposal facility.
Highest level of risk due to excavation, transportation, and 
re-disposal for construction workers removing CCR and solid waste 
workers at receiving facility.

Potential for exposure is low.
Remaining waste is capped, with increased risk to construction 
workers during consolidation of CCR. The use of an active 
groundwater pumping to the surface creates an increased potential 
for a release of extracted groundwater to the surface.

Potential for exposure is low.
Remaining waste is capped, with increased risk to construction 
workers during consolidation of CCR with increased risk to 
construction workers during consolidation of CCR.

Success of remedy at BGS does not rely on long-term reliability of 
engineering or institutional controls;
Overall success relies on reliability of the engineering and institutional 
controls at the receiving facility

Long-term reliability of cap is good; 
Significant industry experience with methods/controls;
Capping is common practice/industry standard for closure in place 
for remediation and solid waste management. Although remedy 
relies upon active equipment that will require additional operations 
and maintenance.

Long-term reliability of cap is good; 
Significant industry experience with methods/controls;
Capping is common practice/industry standard for closure in place 
for remediation and solid waste management. Remedy relies on 
continued hydraulic conductivity of the selected barrier.
Breaches or short circuiting can develop and must be monitored.

No potential for remedy replacement;
Limited potential for remedy enhancement due to residual groundwater 
impacts following source control

Added expectation for pump, conveyance system and treatment 
system replacement.

It is unlikely that an impermeable barrier wall will require 
replacement. However, breaches or short circuiting must be 
repaired if identified.

SOURCE CONTROL TO MITIGATE FUTURE RELEASES - 40 CFR 257.97(c)(2)

Removal of CCR prevents further releases at BGS;
Receiving disposal site risk is expected to be a licensed solid waste 
facility with controls to prevent further releases.

Cap will reduce further releases by minimizing infiltration through 
CCR with reduction due to consolidated/smaller closure footprint 
with the  ability to contain or restore groundwater impacts.

Cap will reduce further releases by minimizing infiltration through 
CCR with reduction due to consolidated/smaller closure footprint 
with containment provided by barrier.

Alternative does not rely on treatment technologies This alternative relies on conventional pump and treat remediation.

Alternative relies on the identification and availability of a suitable 
barrier wall technology (e.g., slurry wall). Implementation of barrier 
wall materials will require specialized field implementation methods 
and health and safety measures.

257.97(c)(2)(i)
The extent to which containment practices will 

reduce further releases

257.97(c)(1)(v)
Time until full protection is achieved

257.97(c)(1)(vi)
Potential for exposure of humans and 

environmental receptors to remaining wastes, 
considering the potential threat to human 

health and the environment associated with 
excavation, transportation, re-disposal, or 

containment

257.97(c)(1)(vii)
Long-term reliability of the engineering and 

institutional controls

257.97(c)(1)(viii)
Potential need for replacement of the remedy

257.97(c)(2)(ii)
The extent to which treatment technologies 

may be used
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Alternative #5 Alternative #7 Alternative #8

Excavate and Dispose in Off-site Landfill Consolidate and Cap with Groundwater Collection Consolidate and Cap with
Barrier Wall

Table 8.  Evaluation of Corrective Measure Alternatives
Burlington Generating Station / SCS Engineers Project #25220081.00

IMPLEMENTATION - 40 CFR 257.97(c)(3)

Low complexity construction;
High degree of logistical complexity including the excavation and 
off-site transport of a significant quantity of CCR and 
permitting/development of off-site disposal facility airspace;
High level of dewatering effort - dewatering required for excavation of 
full CCR volume

Low complexity construction;
Moderate degree of logistical complexity;
Moderate to low level of dewatering effort - dewatering required for 
material excavation/placement and capping.
Moderate complexity construction for the installation of extraction 
wells and conveyance to a site-specific groundwater treatment 
plant.

High complexity construction;
Barrier walls require specialty installation equipment and knowledge. 
Highly specialized and experience contractors required to achieve 
proper installation.
Moderate degree of logistical complexity;
Moderate to low level of dewatering effort - dewatering required for 
material excavation/placement and capping.

Success does not rely on operational reliability of technologies;
Overall success relies on off-site disposal facility.

Success of this remedy relies on the successful operation of a 
site-specific groundwater extraction system and treatment plant.

Success this remedy relies on continued hydraulic conductivity of the 
selected barrier.  Breaches or short circuiting can develop and must 
be monitored. The presence of multiple transmission lines traversing 
the barrier wall alignment requires rerouting of lines or building the 
wall around these line, compromising function.

Need is highest in comparison to other alternatives;
State Closure Permit required;
Approval of off-site disposal site owner required;
May require State solid waste comprehensive planning approval;
Local road use permits likely required.
State and local erosion control/construction stormwater management 
permits required;
Federal/State/Local Floodplain permitting likely required

Need is moderate in comparison to other alternatives;
State Closure Permit required;
Well permitting for extraction well installation;
State water use permit for groundwater extraction depending on the 
design extraction rate; 
State wastewater construction permit for treatment system; NPDES 
Permit for groundwater treatment and discharge;
State and local erosion control/construction stormwater 
management permits required;
Federal/State/Local Floodplain permitting likely required.

Need is moderate in comparison to other alternatives;
State Closure Permit required;
Well permitting for barrier wall monitoring;
May require underground injection control (UIC) permit depending 
on method of barrier emplacement;  
Federal/State/Local Floodplain permitting required; 
State and local erosion control/construction stormwater 
management permits required.

Availability of necessary equipment to develop necessary off-site 
disposal facility airspace and transport CCR to new disposal facility will 
be a limiting factor in the schedule for executing this alternative;
No liner or cover material demands for on-site implementation of remedy

Necessary equipment and specialists for cap construction are highly 
available;
Highest level of demand for cap construction material, which are 
readily available and accessible in the area.
Moderate level of demand for liner and cap construction material.
Increased demand for dewatering, treatment and conditioning of 
CCR.
A site-specific, trained employee will be required to operate the 
groundwater treatment system.

Necessary equipment and specialists for cap construction are highly 
available;
Highest level of demand for cap construction material, which are 
readily available and accessible 
in the area.
Moderate level of demand for liner and cap construction material.
Increased demand for dewatering, treatment and conditioning of 
CCR.

Availability of the necessary specialized equipment is low and 
extensive experience required for barrier installation.

Off-site disposal capacity, facility logistical capacity, or the time required 
to develop the necessary off-site disposal and logistical capacity is a 
significant limiting factor.

Capacity and location of treatment, storage, and disposal services is 
unlikely to be a factor for this alternative.

Capacity and location of treatment, storage, and disposal services is 
unlikely to be a factor for this alternative

COMMUNITY ACCEPTANCE - 40 CFR 257.97(c)(4)

No comments were received during the public meetings held to discuss 
the ACM and addendums. Assume all alternatives are acceptable to 
interested/affected parties.

No comments were received during the public meetings held to 
discuss the ACM and addendums. Assume all alternatives are 
acceptable to interested/affected parties.

No comments were received during the public meetings held to 
discuss the ACM and addendums. Assume all alternatives are 
acceptable to interested/affected parties.

Created by: SK Date: 12/28/2022
Last revision by: EJN Date: 12/27/2023

Checked by: LMH Date: 12/29/2023
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257.97(c)(3)(v)
Available capacity and location of needed 

treatment, storage, and disposal services

257.97(c)(4)
The degree to which community concerns are 

addressed by a potential remedy

257.97(c)(3)(i)
Degree of difficulty associated with 

constructing the technology

257.97(c)(3)(ii)
Expected operational reliability of the 

technologies

257.97(c)(3)(iii)
Need to coordinate with and obtain 

necessary approvals and permits from other 
agencies

257.97(c)(3)(iv)
Availability of necessary equipment and 

specialists
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Appendix A 

Historical Groundwater Quality Data 
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 Single Location
 Name: IPL - Burlington

 Location ID:  MW-301
 Number of Sampling Dates:  21

 Parameter Name  Units  4/20/2016  6/6/2016  8/16/2016  10/3/2016  1/10/2017  4/3/2017  6/12/2017  8/16/2017  10/16/2017  5/9/2018  8/13/2018  10/9/2018  3/12/2019  4/3/2019  10/10/2019  6/3/2020  10/16/2020  3/1/2021  4/19/2021  10/13/2021  4/6/2022

 Boron  ug/L  12400  10600  13100  10500  12000  14500  10500  14000  9900  9140  12800  8040  --  12000  8100  10000  12000  --  9600  7300  11000

 Calcium  mg/L  156  100  178  131  140  220  156  211  140  85.3  174  103  --  150  130  140  220  --  240  260  260

 Chloride  mg/L  23.3  22.4  22.3  21.6  21.3  20.7  21.5  20.8  22  22.7  21.7  21.5  --  21  20  22  20  --  18  19  19

 Fluoride  mg/L  0.55  0.29  0.43  0.3  0.37  0.36  0.23  0.45  0.27  0.36  0.52  0.26  --  0.77  <0.23  0.26  <0.23  --  0.58  <0.28  <0.22

 Field pH  Std. Units  7.27  7.65  7.53  7.61  7.41  7.37  7.36  6.89  7.58  7.4  7.91  7.34  6.38  7.53  6.85  6.99  7.07  6.88  7.03  7.01  6.96

 Sulfate  mg/L  193  170  206  378  385  215  511  327  454  188  187  358  --  190  390  250  170  --  240  630  550

 Total Dissolved Solids  mg/L  782  630  857  729  816  1020  960  1190  780  568  960  656  --  890  690  910  970  --  1200  1500  1300

 Antimony  ug/L  0.062  0.12  0.13  0.073  <0.058  0.049  <0.026  0.2  --  <0.026  <0.15  0.08  --  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  39.4  35  44.1  36.9  39.7  46.1  33.4  42.7  --  34.9  40.1  37.7  --  42  40  46  54  --  61  66  80

 Barium  ug/L  381  239  406  294  343  464  380  479  --  198  420  276  --  380  320  330  500  --  560  170  190

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.046  <0.012  0.014  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  0.032  <0.018  <0.018  <0.018  --  0.04  <0.07  <0.033  --  <0.077  <0.039  <0.039  <0.049  --  0.066  0.098  0.19

 Chromium  ug/L  0.67  0.38  0.56  <0.34  0.44  0.34  0.17  0.49  --  0.25  0.36  0.12  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  0.64  <0.5  0.52  <0.5  <0.5  0.57  0.16  0.46  --  0.15  0.45  0.1  --  0.44  0.18  0.31  0.7  --  0.81  0.74  0.7

 Lead  ug/L  0.31  <0.19  <0.19  <0.19  <0.19  0.091  0.12  0.23  --  0.17  0.13  <0.13  --  <0.27  <0.27  <0.27  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  10.3  11.7  <4.9  22.8  20.1  13.2  29.4  18.2  --  17.8  18.9  24.5  --  13  26  16  10  --  10  11  12

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  <0.1  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  108  116  94.5  114  113  82.8  116  98.5  --  113  81.7  120  62.7  77  130  110  67  --  46  47  55

 Selenium  ug/L  0.34  <0.18  0.29  <0.18  <0.18  0.4  0.1  0.35  --  0.25  0.28  0.13  --  <1  <1  <1  <1  --  1.3  0.97  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.08  0.08  0.059  --  <0.036  --  <0.099  --  <0.27  --  <0.26  --  --  1  <0.26  <0.26

 Total Radium  pCi/L  1.33  0.933  2.03  0.643  0.512  1.16  1.86  1.81  --  0.712  1.15  1.5  --  1.15  1.03  0.928/0.928  1  --  1.02  0.97  1.69

 Radium-226  pCi/L  0.6  0.144  0.367  0  0.0709  0.347  0.901  1.14  --  0.712  0.693  0.534  --  0.411  0.498  0.553/0.553  0.57  --  0.774  0.406  0.719

 Radium-228  pCi/L  0.729  0.789  1.66  0.643  0.441  0.817  0.954  0.671  --  -0.016  0.459  0.966  --  0.736  0.527  <0.411/0.376  0.43  --  0.247  0.564  0.973

 Field Oxidation Potential  mV  -135.3  -110.7  -162.3  -156.4  -146.1  -164.7  -89.6  -90.4  38  -167.1  -145  -63.5  -73.1  -144.7  -162.9  37.1  -187.5  -176.6  -162.4  -142.8  -156.9

 Field Specific Conductance  umhos/cm  898  1702  2499  1776  1985  2507  859  1925  1065  600.8  1400  892  1055  1213  1063  1167  1503  1562  1760  1858  1982

 Field Temperature  deg C  12.6  13.2  13.5  14.1  13.6  12.9  13  13.8  13.8  12.9  16.8  17.2  12.56  12.35  13.9  13.4  13.7  12.2  12.3  13.6  12.3

 Groundwater Elevation  feet  522.63  521.07  521.81  527.48  525.38  523.08  523.21  519.96  522.13  525.51  520.19  528.01  523.38  528.15  --  523.94  519.26  521.1  522.87  519.4  522.99

 Oxygen, Dissolved  mg/L  0.09  1.12  0.11  0.5  0.1  0.12  0.17  0.05  0.12  0.08  0.35  0.24  2.61  0.59  0.23  0.25  0.09  0.16  1.61  0.17  0.13

 Turbidity  NTU  10.49  1  0.51  0.54  0.9  1.12  2.02  0.4  1.26  4.23  5.78  8.43  17.1  21.1  12.55  20.15  3.41  3.5  3.82  14.1  21

 pH at 25 Degrees C  Std. Units  7  7.1  7  7.2  7.2  7.4  6.9  7.1  7.2  7.2  7.2  7  --  7  7.1  7  7.8  --  7.1  7  7.1

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  760  800  720  650  740

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  34000  41000  39000  39000  40000

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  13000  13000  14000  16000  22000

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  66  41  44  49  53

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  760  800  720  650  740

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  34000  40000  41000  38000  43000

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  63000  68000  75000  72000  78000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  12000  13000  15000  15000  19000

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4100  4000  3700  3300  3700

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  45000  50000  63000  110000  130000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  10  13

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-302
 Number of Sampling Dates:  22

 Parameter Name  Units  4/20/2016  6/6/2016  8/16/2016  10/3/2016  1/10/2017  4/3/2017  6/12/2017  8/15/2017  10/17/2017  5/9/2018  8/13/2018  10/9/2018  3/12/2019  4/3/2019  10/10/2019  6/3/2020  10/16/2020  3/1/2021  4/19/2021  10/12/2021  2/22/2022  4/5/2022

 Boron  ug/L  8570  8400  9050  9500  9590  10100  10700  9450  10000  10200  10000  10400  --  12000  11000  13000  11000  --  11000  10000  --  11000

 Calcium  mg/L  242  243  231  251  225  232  216  225  231  231  210  219  --  220  220  210  200  --  200  160  --  190

 Chloride  mg/L  18.3  15.2  16.1  15.4  15.2  16.6  15  15.7  16.4  14.1  14.7  13.5  --  13  11  12  10  --  10  12  --  12

 Fluoride  mg/L  0.11  <0.073  0.08  0.086  <0.027  <0.1  <0.1  <0.1  0.11  0.11  <0.063  <0.19  --  0.37  <0.23  <0.23  <0.23  --  <0.28  <0.28  --  <0.22

 Field pH  Std. Units  8.17  8.06  8.3  8.24  8.22  8.71  8.06  8.38  8.72  8.19  9.32  7.89  6.94  8.7  7.49  7.88  7.87  7.95  8.15  8.28  8.16  8.05

 Sulfate  mg/L  666  525  669  579  536  540  552  512  541  553  542  658  --  510  510  490  460  --  410  280  --  310

 Total Dissolved Solids  mg/L  1040  1140  988  977  969  945  937  989  951  1080  1000  1030  --  1000  960  1000  910  --  860  680  --  770

 Antimony  ug/L  0.14  0.15  <0.058  0.096  <0.058  0.043  0.04  0.16  --  <0.026  <0.15  0.082  --  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  --  <0.69

 Arsenic  ug/L  71.3  68.4  64.1  73.5  64.9  49.1  72  58.5  --  56.2  49.6  76.4  --  53  73  110  76  --  75  100  94  86

 Barium  ug/L  430  476  361  446  355  356  370  348  --  363  340  180  --  320  260  340  250  --  320  270  --  320

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.023  <0.012  0.012  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  --  <0.27

 Cadmium  ug/L  0.043  <0.029  <0.029  <0.029  <0.029  <0.018  0.021  <0.018  --  0.037  <0.07  0.04  --  <0.077  <0.039  0.045  0.11  --  0.089  0.12  --  0.055

 Chromium  ug/L  <0.34  <0.34  0.45  <0.34  0.46  0.15  0.11  0.31  --  0.22  0.33  0.097  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  --  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.19  0.24  0.24  --  0.19  0.15  0.18  --  0.19  0.23  0.21  0.26  --  0.21  0.27  --  0.21

 Lead  ug/L  0.21  <0.19  <0.19  <0.19  <0.19  0.058  0.064  0.22  --  0.17  <0.12  <0.13  --  0.58  <0.27  <0.27  0.17  --  <0.21  <0.21  --  <0.24

 Lithium  ug/L  60.5  69.6  37.6  64.2  62.6  57.3  60.7  56.9  --  65.4  61.4  57.8  59.9  56  57  55  64  --  64  64  --  78

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  <0.1  <0.1  --  <0.15  --  --  <0.11

 Molybdenum  ug/L  85.8  84.4  92.5  105  104  105  131  113  --  118  121  122  123  100  100  140  130  --  130  91  --  89

 Selenium  ug/L  0.3  0.22  0.27  0.2  <0.18  0.24  0.23  0.24  --  0.25  0.22  0.23  --  <1  <1  <1  1.1  --  1.4  <0.96  --  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.04  0.078  0.41  --  <0.036  --  <0.099  --  <0.27  --  <0.26  --  --  1.2  <0.26  --  1.8

 Total Radium  pCi/L  1.82  1.11  0.202  1.24  1.59  1.13  1.84  1.2  --  1.51  1.53  2.15  --  0.872  0.644  0.626/0.626  0.245  --  0.906  1.22  --  0.687

 Radium-226  pCi/L  0  0.392  0  0.803  0.604  0.639  0.713  0.238  --  0.621  0.443  1.1  --  0.362  0.374  0.263/0.263  0.245  --  0.493  0.605  --  0.401

 Radium-228  pCi/L  1.82  0.715  0.202  0.439  0.987  0.494  1.13  0.962  --  0.886  1.09  1.05  --  0.51  0.27  <0.394/0.363  -0.113  --  0.413  0.611  --  0.286

 Field Oxidation Potential  mV  -181.1  -147  -167.1  -194.3  -182.6  -227.8  -154.4  -179.2  -49.7  -217.2  -237  -198  -70.3  -215.8  -186.8  36.7  -237.1  -236.9  -225.8  -193.7  207.4  -198.6

 Field Specific Conductance  umhos/cm  1032  2053  34.4  2202  2167  2037  833  1752  1165  1268  1226  1334  792  1164  1249  1245  1168  1101  1169  1043  1082  989

 Field Temperature  deg C  12.7  12.7  13.6  13.8  13.7  13.2  12.94  13.7  13.9  13  14.9  15.2  12.16  11.41  14.46  12.9  12.9  12.3  12  13.8  12.5  12.3

 Groundwater Elevation  feet  521.91  521.21  521.35  527.54  525.5  522.84  522.84  519.39  522.2  525.81  519.87  528.08  522.83  528.21  --  523.98  518.94  520.21  522.27  518.75  519.03  522.34

 Oxygen, Dissolved  mg/L  0.1  0.8  9.35  0.39  0.21  0.12  0.13  0.18  0.09  1  0.15  0.3  2.68  0.58  0.28  0.18  0.08  0.11  0.07  0.18  0.13  0.07

 Turbidity  NTU  10.65  2.56  0.19  1.36  0.47  1.99  0.59  0.25  2.04  2.25  3.75  6.48  22.1  18.8  1.16  25.27  0.07  2.7  4.07  31.2  2.1  9

 pH at 25 Degrees C  Std. Units  7.8  7.8  7.6  7.8  7.9  8  7.6  7.8  8  7.9  8  7.7  --  8.1  7.7  7.6  8.2  --  8.2  7.9  --  8.1

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  240  190  220  560  --  310

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3200  2000  1600  2900  --  1300

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1600  1300  1100  1700  --  1000

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  120  130  120  110  --  89

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  240  190  220  560  --  310

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2900  2400  2000  3600  --  1200

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  18000  15000  15000  17000  --  14000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1400  1300  1200  1700  --  930

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  12000  13000  13000  12000  --  14000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  24000  27000  30000  28000  --  33000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  64  66  59  63  --  80

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-302A
 Number of Sampling Dates:  7

 Parameter Name  Units  9/9/2020  10/16/2020  3/1/2021  4/19/2021  10/12/2021  4/5/2022  10/20/2022

 Boron  ug/L  11000  11000  --  9400  9000  15000  1600

 Calcium  mg/L  120  130  --  140  140  160  160

 Chloride  mg/L  27  23  --  17  20  21  13

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

 Field pH  Std. Units  7.31  7.26  7.2  7.34  7.69  7.25  7.09

 Sulfate  mg/L  340  330  --  310  410  450  170

 Total Dissolved Solids  mg/L  730  710  --  710  780  910  630

 Antimony  ug/L  <0.51  1.7  --  <1.1  <1.1  <0.69  <0.69

 Arsenic  ug/L  2.9  2.9  --  2.1  1.7  3  2.3

 Barium  ug/L  270  280  --  310  230  310  420

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

 Cadmium  ug/L  <0.049  0.065  --  <0.051  <0.051  0.087  <0.055

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

 Cobalt  ug/L  0.12  0.11  --  0.11  <0.19  0.2  <0.19

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

 Lithium  ug/L  11  11  11  9.6  12  22  13

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

 Molybdenum  ug/L  120  110  87  95  93  120  36

 Selenium  ug/L  <1  <1  --  <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  1.15  0.785  --  1.4  2.08  2.14  2.65

 Radium-226  pCi/L  0.421  -0.0548  --  0.641  0.854  0.694  0.82

 Radium-228  pCi/L  0.727  0.785  --  0.755  1.22  1.45  1.83

 Field Oxidation Potential  mV  -142  -175.3  -165.6  -150.2  -115.3  -153.2  -115

 Field Specific Conductance  umhos/cm  1013  951  975  1026  1124  1108  1090

 Field Temperature  deg C  13.3  13.1  12.5  12.7  13.6  12.7  16.7

 Groundwater Elevation  feet  519.71  518.79  520.14  522.25  518.64  522.28  506.87

 Oxygen, Dissolved  mg/L  0.27  0.19  0.16  0.18  0.26  0.12  0

 Turbidity  NTU  0.01  3.82  0.48  2.94  11.2  5  5

 pH at 25 Degrees C  Std. Units  7.4  8  --  7.4  7.3  7.3  7.1

 Bicarbonate Alkalinity as CaCO3  mg/L  --  150  180  190  200  250  430

 Carbonate Alkalinity as CaCO3  mg/L  --  <3.8  <4.2  <2.3  <4.6  <4.6  <4.6

 Iron, dissolved  ug/L  --  8600  8600  7500  6600  8400  11000

 Manganese, dissolved  ug/L  --  3800  3500  3500  3300  3800  3700

 Molybdenum, dissolved  ug/L  --  120  90  89  99  120  36

 Total Alkalinity as CaCO3  mg/L  --  150  180  190  200  250  430

 Iron, total  ug/L  --  8400  8300  8000  6900  8800  11000

 Magnesium, total  ug/L  --  28000  32000  34000  33000  34000  33000

 Manganese, total  ug/L  --  3600  3300  3600  3500  4000  4300

 Potassium, total  ug/L  --  3600  3600  3500  3600  4400  6900

 Sodium, total  ug/L  --  34000  32000  33000  51000  70000  14000

 Lithium, dissolved  ug/L  --  --  12  9.1  12  21  14

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-303
 Number of Sampling Dates:  21

 Parameter Name  Units  4/20/2016  6/6/2016  8/16/2016  10/3/2016  1/10/2017  4/3/2017  6/12/2017  8/15/2017  10/17/2017  5/9/2018  8/13/2018  10/10/2018  3/12/2019  4/3/2019  10/10/2019  6/3/2020  10/16/2020  3/1/2021  4/19/2021  10/13/2021  4/5/2022

 Boron  ug/L  25800  27500  26700  26100  25400  28800  26600  24100  25400  22900  24500  24500  --  22000  21000  23000  19000  --  16000  17000  22000

 Calcium  mg/L  86.3  79.9  81.3  87.8  71.2  88.6  105  79.4  84.5  87  85.9  87.8  --  86  91  120  120  --  140  130  140

 Chloride  mg/L  17  16  16.3  16.1  14.4  15.2  17.3  15.3  15.3  15.1  15.7  16.3  --  15  16  18  17  --  15  17  16

 Fluoride  mg/L  0.43  0.16  0.28  0.28  0.18  0.2  0.22  0.24  0.25  0.22  0.44  0.27  --  0.43  <0.23  0.27  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  7.39  7.48  7.57  7.56  7.64  7.57  7.24  6.97  8.59  7.51  8.03  7.1  6.46  7.79  7.13  7.12  7.19  7.15  7.25  7.25  7.36

 Sulfate  mg/L  34.6  23.3  14.8  6.6  34.1  24.1  3.9  46  42.1  128  78.7  31.8  --  120  84  100  190  --  250  250  310

 Total Dissolved Solids  mg/L  450  441  440  447  404  454  557  434  436  502  520  462  --  540  420  640  630  --  670  610  650

 Antimony  ug/L  0.55  0.12  <0.058  0.09  <0.058  0.029  <0.026  0.13  --  <0.026  <0.15  <0.078  --  <0.53  <0.53  <0.58  0.57  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  38.6  26.5  44.5  33  12.8  21.7  48.1  30.9  --  7.9  52  29.8  --  6.4  17  18  14  --  15  14  5.7

 Barium  ug/L  361  250  230  237  267  334  386  281  --  412  354  415  --  440  440  610  480  --  450  360  270

 Beryllium  ug/L  0.9  <0.08  <0.08  <0.08  <0.08  0.019  0.018  0.02  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  0.58  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  0.018  --  0.028  <0.07  <0.033  --  <0.077  <0.039  <0.039  <0.049  --  <0.051  0.051  0.097

 Chromium  ug/L  23.4  0.48  0.4  <0.34  0.78  0.2  0.43  0.38  --  0.27  0.29  0.69  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  7.8  0.56  0.55  0.64  <0.5  0.38  0.68  0.42  --  0.31  0.46  0.62  --  0.36  0.45  0.56  0.49  --  0.42  0.42  0.35

 Lead  ug/L  21  <0.19  <0.19  <0.19  0.21  0.047  <0.033  0.14  --  0.21  0.22  0.54  --  0.49  <0.27  0.29  0.18  --  <0.21  <0.21  <0.24

 Lithium  ug/L  35.8  34.6  24  30.3  48.8  46.6  26.2  45.1  --  50.7  42.1  35.8  51.6  52  46  48  59  --  66  61  80

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  <0.1  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  67.4  55.4  39.4  34.2  52.8  51.7  33.8  73.1  --  75.4  77.9  56.5  --  110  76  66  84  --  120  120  190

 Selenium  ug/L  2.2  <0.18  0.3  0.22  0.26  0.28  0.3  0.23  --  0.19  0.24  0.33  --  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.063  <0.036  0.13  --  <0.036  --  <0.099  --  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26

 Total Radium  pCi/L  2.18  0.522  1.59  0.464  1.98  1.53  1.86  2.19  --  1.64  1.79  1.91  --  1.26  1.04  0.892/0.892  1.26  --  2.21  0.678  1.52

 Radium-226  pCi/L  0.866  0  0.269  0.393  0.677  0.542  0.734  1.37  --  0.677  0.462  0.997  --  0.552  0.728  0.804/0.804  0.317  --  0.866  0.628  0.795

 Radium-228  pCi/L  1.31  0.522  1.32  0.0706  1.3  0.99  1.13  0.821  --  0.965  1.33  0.913  --  0.703  0.316  <0.511/0.0877  0.944  --  1.35  0.0509  0.723

 Field Oxidation Potential  mV  -101.6  -113  -184.4  -164.5  -150.6  -163.9  -102.9  -132  21.3  -165.5  -153  -132  -68.1  -122.8  -161  58.1  -185.6  -174.2  -144.8  -118.4  -155.8

 Field Specific Conductance  umhos/cm  513  1009  1271  1175  1024  1100  599.8  887  612.6  535.7  748  774  549  711  767  934  902  916  995  843  845

 Field Temperature  deg C  13.8  13.9  14.2  14.8  14.3  14.1  14.2  14.4  14.5  13.8  16.8  15.6  13.62  12.63  14.91  14.8  13.7  13.6  13.2  13.9  12.7

 Groundwater Elevation  feet  521.76  521.26  521.31  527.57  525.56  522.81  522.8  519.3  522.23  525.8  519.78  528.78  522.74  528.22  --  523.97  518.78  520.09  522.13  518.58  522.2

 Oxygen, Dissolved  mg/L  0.08  1.02  1.31  0.48  0.1  0.1  0.2  0.07  0.13  0.11  0.24  1  2.38  0.67  0.26  0.18  0.12  0.12  0.19  0.16  0.1

 Turbidity  NTU  487.4  2.45  0.24  3.76  3.85  4.42  2.57  0.46  2.79  0.97  14.26  17.3  19.4  18.2  5.36  16.03  2.03  1.82  4.35  13.6  21

 pH at 25 Degrees C  Std. Units  7.2  7.4  7.2  7.3  7.6  7.6  6.9  7.2  7.3  7.4  7.3  7.1  --  7.4  7.4  7.2  8  --  7.3  7.3  7.5

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  290  210  280  270  210

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  8700  7600  7500  7000  4400

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3900  3400  3800  4000  3400

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  85  120  110  130  180

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  290  210  280  270  210

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  8500  7600  7900  6900  4600

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  21000  20000  22000  20000  16000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3700  3400  4000  4000  3500

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  22000  22000  23000  18000  22000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  30000  33000  34000  28000  29000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  59  66  59  62  77
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 Single Location
 Name: IPL - Burlington

 Location ID:  MW-304
 Number of Sampling Dates:  21

 Parameter Name  Units  4/20/2016  6/6/2016  8/16/2016  10/3/2016  1/9/2017  4/3/2017  6/12/2017  8/15/2017  10/17/2017  5/9/2018  8/13/2018  10/10/2018  3/12/2019  4/3/2019  10/10/2019  6/3/2020  10/15/2020  3/1/2021  4/19/2021  10/13/2021  4/5/2022

 Boron  ug/L  5020  5050  5050  4910  5350  5340  5160  5370  5580  5140  5440  6180  --  6300  5100  6400  7400  --  7700  7600  12000

 Calcium  mg/L  142  137  144  155  136  118  90.1  97.2  103  107  102  88.5  --  72  140  150  150  --  110  130  130

 Chloride  mg/L  34.7  30  28.2  30.7  47.7  39.2  35.2  30.2  46.5  58.1  25.9  50.3  --  39  25  21  21  --  18  23  27

 Fluoride  mg/L  0.092  <0.073  <0.027  0.072  <0.027  <0.1  <0.1  <0.1  0.12  0.11  0.13  <0.19  --  0.35  <0.23  <0.23  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  9.2  8.65  9.42  9.25  9.44  8.58  7.93  8.71  9.52  8.51  7.6  9.01  6.94  8.56  7.17  7.23  8.46  8.26  8.32  7.53  8.08

 Sulfate  mg/L  397  324  383  431  330  263  211  216  248  273  188  271  --  140  220  250  420  --  280  220  240

 Total Dissolved Solids  mg/L  706  678  718  721  651  593  519  501  540  657  551  537  --  460  710  750  820  --  640  570  640

 Antimony  ug/L  0.77  0.77  0.76  0.51  0.8  0.63  0.51  0.88  --  0.75  0.3  0.77  --  0.66  <0.53  <0.58  0.52  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  60  59.4  64.3  58.9  68.7  60  58.4  65.6  --  57.2  45.4  58.3  --  59  36  35  49  --  41  32  44

 Barium  ug/L  112  127  115  130  117  131  126  84.7  --  115  140  92  --  90  210  220  170  --  180  160  140

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.036  <0.012  <0.012  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  <0.018  --  <0.018  <0.07  0.054  --  <0.077  <0.039  <0.039  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  <0.34  <0.34  0.58  0.42  <0.34  0.16  0.087  0.3  --  0.22  0.34  0.091  --  <0.98  <0.98  <1.1  <4.4  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.13  0.11  0.1  --  0.098  <0.15  0.19  --  0.11  0.13  0.15  <0.36  --  <0.091  <0.19  <0.19

 Lead  ug/L  <0.19  <0.19  <0.19  <0.19  <0.19  <0.033  <0.033  0.9  --  <0.033  <0.12  <0.13  --  <0.27  <0.27  <0.27  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  52.4  57.8  48.5  61  70.7  52.1  44.1  51  --  63.8  34.3  82.4  35.9  52  38  47  92  --  75  60  74

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  0.11  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  101  105  118  131  121  90.6  67.4  66.8  --  126  74.9  113  47.4  58  47  45  140  --  100  59  85

 Selenium  ug/L  <0.18  <0.18  0.23  0.24  0.24  0.31  0.19  0.26  --  0.24  0.21  0.26  --  <1  <1  <1  <4  --  <0.96  <0.96  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.068  <0.036  0.12  --  <0.036  --  <0.099  --  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26

 Total Radium  pCi/L  1.26  0.659  1.1  1.16  0.455  0.742  1.29  0.752  --  0.589  0.725  0.706  --  0.408  0.781  0.573/0.573  0.304  --  0.699  0.797  0.469

 Radium-226  pCi/L  0  0.0649  0.22  0.458  0.067  0.48  0.928  0.404  --  0.405  0.151  0.233  --  0.116  0.353  0.3/0.3  0.0765  --  0.213  0.201  0.0974

 Radium-228  pCi/L  1.26  0.594  0.881  0.704  0.388  0.262  0.362  0.348  --  0.184  0.574  0.473  --  0.292  0.428  <0.375/0.272  0.227  --  0.486  0.596  0.371

 Field Oxidation Potential  mV  -309.5  -153  -301  -251.4  -274.8  -260.1  -160.6  -231.3  5.9  -273  -202  -100.2  -73.8  -216.7  -157.5  52.4  -282.6  -280.2  -257.8  -149  -204.7

 Field Specific Conductance  umhos/cm  766  1455  1840  1712  1634  1427  512.5  971  756  906  836  780  460  658  934  1087  1062  971  935  806  825

 Field Temperature  deg C  13.9  14  14.4  15.3  15  14.1  14.3  14.8  15.1  13.5  18.1  17.41  13.87  12.96  15.64  14.6  14.7  14.1  13.2  14.5  13.2

 Groundwater Elevation  feet  521.78  521.28  521.37  527.57  525.62  522.87  522.9  519.23  522.32  525.85  519.81  528.82  522.8  528.27  --  524.02  518.69  520.15  522.24  518.68  522.41

 Oxygen, Dissolved  mg/L  0.04  1.55  4.79  0.43  0.11  0.11  0.17  0.03  0.1  1.4  0.09  0.23  2.11  0.39  0.28  0.15  0.08  0.07  0.07  0.15  0.07

 Turbidity  NTU  1.43  1.26  0.01  0.3  0  0.61  0.23  0.26  1.89  2.84  4.26  1.36  9.28  6.22  1.18  18.18  0.02  0.02  3.34  7.7  9

 pH at 25 Degrees C  Std. Units  8.8  8.9  8.8  8.8  8.2  7.9  7.9  8.8  8.9  8.3  7.5  8.6  --  8  7.5  7.4  8.4  --  8.3  8  7.9

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  130  130  150  250  250

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <3.8  <2.6  <2.3  <4.6  <4.6

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  720  1100  1300  1900  830

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  440  760  680  1100  880

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  140  140  99  90  83

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  130  130  150  250  250

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  660  1200  1500  2000  990

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3800  5200  6300  6600  6400

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  380  750  710  1100  920

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  14000  15000  11000  12000  13000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  51000  46000  53000  46000  51000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  93  86  57  61  72
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 Number of Sampling Dates:  20

 Parameter Name  Units  4/20/2016  6/6/2016  8/17/2016  10/3/2016  1/10/2017  4/3/2017  6/13/2017  8/16/2017  10/16/2017  5/9/2018  8/13/2018  10/10/2018  4/3/2019  10/11/2019  6/3/2020  10/15/2020  3/2/2021  4/20/2021  10/14/2021  4/6/2022

 Boron  ug/L  1990  2040  1750  1730  1910  1880  2180  1950  2480  2000  2400  2040  2000  2100  2200  2400  --  2200  2400  2400

 Calcium  mg/L  116  119  95.1  93.1  88.8  82.8  96.3  80.2  92.2  82.5  103  93.2  83  90  120  120  --  110  130  110

 Chloride  mg/L  34.8  32.9  34.5  32.3  34.8  34.2  37  34.3  35.8  34.8  34.8  34.9  33  33  36  32  --  28  34  31

 Fluoride  mg/L  0.45  0.28  0.3  0.43  0.34  0.42  0.43  0.48  0.43  0.48  0.45  0.44  0.75  0.37  0.45  <0.23  --  0.45  0.31  <0.22

 Field pH  Std. Units  7.25  7.75  7.54  7.63  7.48  7.55  7.74  7  7.78  7.72  7.81  7.29  7.8  7.36  7.12  7.23  7.29  7.3  7.24  7.25

 Sulfate  mg/L  35.7  68  26.9  38.1  19.2  10.2  35  13.4  24.6  11.7  24.8  19.6  10  8.8  33  54  --  28  52  19

 Total Dissolved Solids  mg/L  574  590  502  467  455  410  532  435  437  441  542  490  470  490  640  600  --  420  570  490

 Antimony  ug/L  0.11  0.11  <0.058  0.082  <0.058  <0.026  <0.026  0.13  --  <0.026  <0.15  <0.078  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  0.91  0.4  0.33  0.61  0.23  0.32  0.22  0.32  --  0.28  0.39  0.44  <0.75  <0.75  <0.88  <0.88  --  <0.75  <0.75  0.92

 Barium  ug/L  231  242  208  190  208  178  231  186  --  173  219  197  160  180  230  250  --  220  240  210

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.038  0.013  0.018  --  <0.012  <0.12  <0.089  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  <0.018  --  <0.018  <0.07  <0.033  <0.077  <0.039  <0.039  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  0.43  0.36  0.57  0.76  0.54  0.29  0.27  0.43  --  0.25  0.21  0.27  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.14  0.2  0.15  --  0.14  <0.15  0.17  0.16  0.13  0.18  0.15  --  0.14  0.21  0.22

 Lead  ug/L  0.22  <0.19  <0.19  <0.19  <0.19  0.19  0.11  0.24  --  0.034  <0.12  0.2  <0.27  <0.27  <0.27  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  24  29.8  17.2  25.2  28.5  25  26  26.6  --  27.8  33.6  27.6  29  26  28  34  --  36  32  36

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  <0.1  --  0.12  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  0.6  0.79  1.2  1.2  0.76  0.89  1.1  1.3  --  0.87  1  0.72  <1.1  <1.1  <1.1  1.1  --  <1.3  <1.3  <1.2

 Selenium  ug/L  <0.18  <0.18  0.19  <0.18  <0.18  0.19  <0.086  0.18  --  0.24  0.16  0.16  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  <0.036  <0.036  0.15  --  <0.036  --  <0.099  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26

 Total Radium  pCi/L  1.73  1.58  1.55  1.54  1.31  0.73  1.35  1.14  --  2.11  1.78  1.22  0.519  0.441  0.759/0.759  0.55  --  0.761  0.871  0.768

 Radium-226  pCi/L  0.125  0.529  0.143  0.43  0.467  0.128  0.551  0.454  --  0.992  0.411  0.423  0.154  0.256  0.248/0.248  0.282  --  0.264  0.332  0.47

 Radium-228  pCi/L  1.6  1.05  1.41  1.11  0.847  0.602  0.795  0.683  --  1.12  1.37  0.8  0.365  0.185  0.511/0.511  0.269  --  0.496  0.539  0.298

 Field Oxidation Potential  mV  -142  -120  -133.3  -133.6  -119.8  -145.1  -80.8  -94.7  44.9  -146.8  -134  -140  -133.5  -132.9  39.8  -175  -154  -135.7  -95.1  -116.2

 Field Specific Conductance  umhos/cm  807  1919  1611  1328  1371  1195  624  972  759  733  901  846  733  795  972  987  865  839  911  870

 Field Temperature  deg C  14.9  14.9  15  15.1  14.7  14.9  15.5  15.4  15.1  15.2  16.3  16.2  14.47  14.29  15.9  14.6  14.8  14.7  14.7  14.3

 Groundwater Elevation  feet  521.96  521.48  521.46  527.71  525.74  523.03  522.78  519.93  522.48  526.06  520.29  528.97  528.36  --  524.12  519  520.48  522.31  519.18  522.6

 Oxygen, Dissolved  mg/L  0.13  1.18  0.92  0.44  0.16  0.13  0.09  0.11  0.14  1.4  0.35  0.2  0.59  0.2  0.14  0.37  0.44  0.11  0.17  0.06

 Turbidity  NTU  10.6  1.79  0.41  1.15  0.46  1.88  0.89  0.25  0.71  0.64  3.85  4.94  3.88  3.02  13.46  0.02  0.02  1.97  9  9

 pH at 25 Degrees C  Std. Units  7.1  7.2  7  7.4  7.8  7.5  7.1  7.3  7.2  7.5  7.5  7.3  7.4  7.5  7.3  8.1  --  7.5  7.4  7.4

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  470  410  390  550  470

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <3.8  <4.6  <4.3  <4.6  <4.6

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3000  1800  1700  2100  1500

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2900  1900  2000  2900  2300

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <1.3  1.5

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  470  410  390  550  470

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3000  1900  1800  2100  1700

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  26000  21000  22000  24000  21000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2800  1900  2100  2800  2400

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  5700  6300  5500  6100  6000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  54000  47000  51000  53000  49000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  31  34

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-306
 Number of Sampling Dates:  21

 Parameter Name  Units  4/21/2016  6/6/2016  8/17/2016  10/3/2016  1/10/2017  4/4/2017  6/13/2017  8/16/2017  10/16/2017  5/9/2018  8/14/2018  10/10/2018  3/11/2019  4/3/2019  10/11/2019  6/4/2020  10/15/2020  3/2/2021  4/19/2021  10/11/2021  4/5/2022

 Boron  ug/L  3460  3340  3300  3340  3630  3770  3350  3700  3680  3480  3430  3350  --  2900  3100  3200  3200  --  3000  2800  3300

 Calcium  mg/L  37.5  38.1  41.2  40.8  37.5  40.3  34.5  38.9  35.3  32  33.5  34.6  --  37  38  41  37  --  41  42  45

 Chloride  mg/L  22.9  22.6  20.6  21.1  20.6  20.2  20.6  20.6  20.6  20.3  20.6  20.9  --  21  20  21  18  --  17  19  19

 Fluoride  mg/L  0.093  <0.073  0.03  0.075  0.052  <0.1  <0.1  <0.1  0.15  0.12  0.1  <0.19  --  0.36  <0.23  <0.23  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  10.4  10.36  6.37  6.5  6.33  6.29  11.25  6.59  10.66  6.8  10.33  6.04  6.27  6.69  10.53  10.48  10  9.46  10.02  5.83  5.95

 Sulfate  mg/L  152  132  135  137  123  120  126  93.4  97.5  107  111  121  --  110  110  120  71  --  110  120  120

 Total Dissolved Solids  mg/L  333  321  348  333  307  302  305  312  301  396  303  289  --  320  290  320  300  --  260  250  310

 Antimony  ug/L  1.2  1.2  1  1.2  1.3  1.2  1.4  0.92  --  1.2  1.4  1.2  --  1.1  1.2  1.1  0.9  --  1.4  <1.1  <0.69

 Arsenic  ug/L  56.6  47.4  43.9  46.4  53.4  50.5  48.1  43.2  --  52.6  48  50.6  --  50  46  50  46  --  53  43  48

 Barium  ug/L  21.2  18.2  18.8  15.5  14.4  14.8  14.1  14.3  --  13.6  15.5  14.8  --  14  14  16  16  --  19  17  19

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.024  0.054  <0.012  --  <0.012  0.14  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  0.036  <0.018  --  0.029  0.18  <0.033  --  <0.077  <0.039  <0.039  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  <0.34  <0.34  0.4  <0.34  0.45  0.49  0.31  0.43  --  0.24  0.25  0.18  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.034  0.046  0.054  --  0.035  0.18  <0.062  --  <0.091  <0.091  <0.091  <0.091  --  <0.091  <0.19  <0.19

 Lead  ug/L  0.28  <0.19  <0.19  <0.19  0.19  0.16  0.25  0.3  --  0.26  0.69  0.37  --  <0.27  0.44  0.33  0.43  --  <0.21  0.26  <0.24

 Lithium  ug/L  33.5  37.9  39.5  35.9  44.1  41.2  41.4  46.8  --  36.6  46.8  41.4  39.2  45  46  43  42  --  43  41  42

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  0.1  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  95.7  84.1  80.9  83.7  88.9  87.4  80.4  94.4  --  84.7  82.9  83.5  --  78  84  86  82  --  87  69  74

 Selenium  ug/L  0.66  0.54  0.81  0.46  0.55  0.48  0.74  0.52  --  0.66  0.97  0.6  --  <1  <1  <1  <1  --  <0.96  1.2  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  <0.036  <0.036  0.15  --  <0.036  --  <0.099  --  <0.27  --  <0.26  --  --  <0.26  <0.26  <0.26

 Total Radium  pCi/L  1.28  0.858  0.208  0.0727  0.744  1.19  0.254  1.03  --  0.482  1.04  1.1  --  0.165  0.526  <0.313/0.0769  0.119  --  0.415  0.114  0.489

 Radium-226  pCi/L  0.438  0.144  0  -0.143  0.0633  0.457  0.157  0.424  --  0.174  0.397  0.383  --  0.0333  0.21  <0.0638/0.0516  0.0226  --  0.121  0.11  0.0776

 Radium-228  pCi/L  0.841  0.714  0.208  0.0727  0.681  0.731  0.0974  0.604  --  0.308  0.64  0.712  --  0.132  0.316  <0.313/0.0253  0.0962  --  0.294  0.00348  0.412

 Field Oxidation Potential  mV  -127.8  -181  -155.5  -96.8  -26.7  -64.7  -151  -52.5  286.2  -104.3  -265  58.1  -88.9  -92.8  -165.1  59  -273.7  -196  -188  12.3  -75.3

 Field Specific Conductance  umhos/cm  398  977  1000  874  864  823  331.7  662  447.9  354.2  447  478  343  4711  473  482  453.7  415  442  476.1  468.4

 Field Temperature  deg C  14.5  14.4  14.8  14.8  14.4  14.5  15.8  14.9  14.8  14.7  15.9  17.25  14.27  13.44  14.28  14.4  14.1  14.1  13.8  16  13.6

 Groundwater Elevation  feet  521.74  521.43  521.53  527.67  525.67  523.07  522.87  519.82  522.72  526  520.14  528.95  523.21  528.4  --  524.45  519.05  520.65  522.52  519.15  522.63

 Oxygen, Dissolved  mg/L  0.11  0.57  1.91  0.14  0.06  0.12  0.22  0.03  0.37  0.05  0.3  0.38  0.8  0.69  0.21  0.16  0.11  0.39  0.34  0.28  0.14

 Turbidity  NTU  0.4  0.1  0.4  0.97  0.19  0.14  0.81  0.1  0.35  0.71  2.88  2.67  0.56  0.81  1.84  15.96  0.02  0.02  0.02  6.9  4

 pH at 25 Degrees C  Std. Units  9.9  10.2  6.1  6.8  7.1  6.8  10.2  6.8  9.7  6.5  10  6  --  6  10.5  10.3  9.6  --  10.3  6.2  6.2

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  52  68  <2.3  95  100

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  82  46  50  <4.6  <4.6

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

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <4  5.4  <4.4  8  5.7

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  77  81

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  130  110  74  95  100

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <50  54  <36  <36  <36

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <100  <100  <100  120  <150

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  5.4  6.5  <4.4  7.7  6

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  20000  19000  23000  20000  22000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  46000  50000  40000  45000  46000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  42  29  41  38  37

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-307
 Number of Sampling Dates:  21

 Parameter Name  Units  4/20/2016  6/6/2016  8/17/2016  10/3/2016  1/10/2017  4/4/2017  6/13/2017  8/16/2017  10/16/2017  5/9/2018  8/14/2018  10/10/2018  3/11/2019  4/3/2019  10/11/2019  6/4/2020  10/15/2020  3/2/2021  4/20/2021  10/11/2021  4/5/2022

 Boron  ug/L  3720  3760  3720  3880  3960  4050  3740  3780  3920  3910  4090  3720  --  3400  3700  3600  3400  --  3400  3000  3300

 Calcium  mg/L  31.9  30.8  31.3  34.1  31.3  32.3  28.1  29.8  31.3  27.3  27.2  27.6  --  29  31  37  36  --  39  42  46

 Chloride  mg/L  23.5  22.6  21.4  21.6  21.3  20.9  21.3  20.7  20.8  20.1  20.1  21.6  --  21  19  21  17  --  17  19  20

 Fluoride  mg/L  0.099  <0.073  0.032  0.079  0.057  <0.1  <0.1  <0.1  0.13  0.11  0.094  <0.19  --  0.51  <0.23  <0.23  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  10.28  10.19  10.6  10.5  10.82  10.94  10.74  10.8  10.46  10.3  10.12  9.88  9.71  10.39  10.14  10.03  10.05  9.96  10.02  9.89  9.88

 Sulfate  mg/L  183  150  160  161  145  135  136  130  126  119  119  143  --  120  130  180  160  --  140  170  190

 Total Dissolved Solids  mg/L  408  385  386  374  355  354  353  356  341  347  340  336  --  420  340  390  370  --  330  280  360

 Antimony  ug/L  0.46  0.62  0.48  0.64  0.53  0.48  0.48  0.54  --  0.5  0.58  0.62  --  <0.53  <0.53  <0.58  0.56  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  53  57.4  57.1  59.2  59.2  56.2  55.8  52.8  --  54.3  52.3  52.8  --  43  47  47  47  --  52  34  41

 Barium  ug/L  38.3  42.2  38.7  38.4  34.7  33.4  33  31.1  --  32.3  29  31.1  --  29  31  36  39  --  39  39  41

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.033  <0.012  <0.012  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  0.023  --  0.12  <0.07  0.068  --  <0.077  <0.039  0.044  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  <0.34  0.84  0.5  0.62  <0.34  0.19  0.24  0.33  --  0.27  0.36  0.15  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.037  0.042  0.034  --  0.033  <0.15  <0.062  --  <0.091  <0.091  <0.091  <0.091  --  <0.091  <0.19  <0.19

 Lead  ug/L  0.48  1.1  0.36  0.36  0.45  0.43  0.43  0.46  --  0.39  0.43  0.49  --  0.37  0.41  <0.27  0.19  --  <0.21  <0.21  <0.24

 Lithium  ug/L  43.1  45.6  42.4  45.1  49.6  48.4  42.2  47.5  --  47.8  56.1  45.4  50.7  50  48  48  51  --  53  52  50

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  0.047  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  0.12  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  146  155  142  150  154  154  155  152  --  154  155  159  156  100  130  130  140  --  140  85  100

 Selenium  ug/L  0.47  0.45  0.46  0.45  0.44  0.42  0.46  0.42  --  0.36  0.41  0.36  --  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

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

 Total Radium  pCi/L  1.6  0.194  0.882  0.552  0  0.651  0.85  0.673  --  0.0587  0.415  1.43  --  0.447  0.232  <0.471/0.277  0.18  --  0.0114  1.14  0.134

 Radium-226  pCi/L  0.153  -0.064  0.068  0.197  -0.075  -0.156  0.735  0.393  --  0.0587  0  0.988  --  0.0752  0.218  <0.101/0.0806  0.18  --  0.0114  0.103  0.0536

 Radium-228  pCi/L  1.45  0.258  0.814  0.355  -0.0697  0.651  0.115  0.28  --  -0.024  0.415  0.439  --  0.372  0.0141  <0.471/0.197  -2.16  --  -0.01  1.04  0.0809

 Field Oxidation Potential  mV  -201.7  -168  -212.1  -289.4  -253.6  -287.1  -177.1  -168.9  -78.9  -168.6  -221  -87.3  -78.3  -167.8  -126.3  60.2  -269.7  -233  -242.4  -215.3  -218.8

 Field Specific Conductance  umhos/cm  480.2  1142  1064  958  940  901  368.3  735  485.7  499.9  512  497  367  500  536  586  564.8  552  546  547.9  549.8

 Field Temperature  deg C  14.2  14.1  14.2  14.6  14.4  14.4  14.9  14.6  14.7  14.4  15.6  15.64  14.36  13.56  14.37  14.8  14  14  13.9  14.4  13.4

 Groundwater Elevation  feet  522.38  521.75  521.91  527.81  525.81  523.14  523.17  520.16  522.55  526.06  520.46  529.08  523.49  528.63  --  524.62  519.33  521.01  522.89  519.55  522.91

 Oxygen, Dissolved  mg/L  0.08  0.6  6.01  0.29  0.11  0.28  0.12  0.19  0.18  1.1  0.49  0.22  1.07  0.68  0.24  0.3  0.11  0.38  0.08  0.16  0.03

 Turbidity  NTU  1.54  0.46  0.6  1.4  0.6  0.14  3.11  1.98  0.32  1.87  5.09  1.85  1.05  3.1  3.23  14.33  0.02  0.49  2.38  8.2  4

 pH at 25 Degrees C  Std. Units  9.8  10  9.8  10.1  9.6  9.8  9.8  9.8  9.8  9.9  9.9  9.9  --  10  10.2  10  9.5  --  10.4  10.2  9.9

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <1.9  35  <4.6  9.5  21

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  79  49  79  110  82

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

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  6.6  5.3  5.1  6.5  6.8

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  140  130  140  90  140

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  84  84  89  120  100

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

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <100  <100  <100  <100  <150

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  6.4  5.4  5.5  6.4  7.5

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  36000  38000  37000  36000  38000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  54000  52000  53000  49000  56000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  50  52  51  50  47

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

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

 Parameter Name  Units  9/9/2020  10/14/2020  3/2/2021  4/20/2021  10/11/2021  4/5/2022  10/20/2022

 Boron  ug/L  3900  4100  --  4100  4300  4000  4100

 Calcium  mg/L  10  11  --  11  10  11  27

 Chloride  mg/L  34  31  --  28  31  37  47

 Fluoride  mg/L  <0.23  <0.23  --  0.38  <0.28  <0.22  <0.22

 Field pH  Std. Units  7.83  7.8  7.66  7.74  7.83  7.78  7.69

 Sulfate  mg/L  110  110  --  110  140  120  190

 Total Dissolved Solids  mg/L  370  360  --  330  310  360  470

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

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

 Barium  ug/L  45  47  --  48  43  46  110

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

 Cadmium  ug/L  0.058  0.052  --  <0.051  0.069  0.084  <0.055

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

 Cobalt  ug/L  0.11  0.15  --  <0.091  <0.19  <0.19  <0.19

 Lead  ug/L  0.69  0.63  --  0.59  0.77  1.2  <0.24

 Lithium  ug/L  6.8  8.3  9.1  8.7  7.7  8.5  12

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

 Molybdenum  ug/L  110  120  120  120  110  120  120

 Selenium  ug/L  <1  <1  --  <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  0.605  0.412  --  0.307  0.981  0.326  1.15

 Radium-226  pCi/L  0.168  0.169  --  0.133  0.0614  0.326  0.268

 Radium-228  pCi/L  0.438  0.243  --  0.175  0.92  -0.0921  0.883

 Field Oxidation Potential  mV  -154.2  -189.9  -171  -167.3  -133.4  -154  -131

 Field Specific Conductance  umhos/cm  585  553.6  568  566  551  547.4  791

 Field Temperature  deg C  14.4  14.6  14  13.7  14.4  13.4  15.47

 Groundwater Elevation  feet  519.97  519  520.52  522.39  519.09  522.47  508.27

 Oxygen, Dissolved  mg/L  0.17  0.18  0.29  0.13  0.12  0.06  0

 Turbidity  NTU  0  2.96  0.95  2.89  7.4  5  0.3

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

 Bicarbonate Alkalinity as CaCO3  mg/L  --  110  94  93  100  150  170

 Carbonate Alkalinity as CaCO3  mg/L  --  <1.9  <2.3  <2.3  <4.6  <4.6  <4.6

 Iron, dissolved  ug/L  --  460  450  430  390  440  1000

 Manganese, dissolved  ug/L  --  420  360  390  390  400  870

 Molybdenum, dissolved  ug/L  --  120  120  120  120  120  120

 Total Alkalinity as CaCO3  mg/L  --  110  94  93  100  150  170

 Iron, total  ug/L  --  610  510  500  450  530  1200

 Magnesium, total  ug/L  --  1700  1500  1600  1500  1600  4300

 Manganese, total  ug/L  --  430  360  410  390  420  940

 Potassium, total  ug/L  --  3100  3200  3100  2800  3100  4200

 Sodium, total  ug/L  --  110000  110000  110000  100000  110000  130000

 Lithium, dissolved  ug/L  --  --  9.6  8.3  6.9  7.7  11

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-307B
 Number of Sampling Dates:  5

 Parameter Name  Units  7/1/2021  10/11/2021  2/22/2022  4/5/2022  10/20/2022

 Boron  ug/L  4700  2700  4000  6700  1400

 Calcium  mg/L  75  66  71  84  59

 Chloride  mg/L  28  18  25  35  11

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

 Field pH  Std. Units  7.67  7.72  7.43  7.36  7.1

 Sulfate  mg/L  110  77  120  180  68

 Total Dissolved Solids  mg/L  330  230  310  410  260

 Antimony  ug/L  <1.1  <1.1  <2.8  <0.69  <0.69

 Arsenic  ug/L  <0.75  <0.75  <0.75  <0.75  1.4

 Barium  ug/L  260  310  350  450  310

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

 Cadmium  ug/L  <0.051  0.065  <0.055  <0.055  0.055

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

 Cobalt  ug/L  0.26  <0.19  <0.19  <0.19  <0.19

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

 Lithium  ug/L  9.6  7  9.4  11  6.1

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

 Molybdenum  ug/L  40  25  37  59  32

 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  0.955  1.38  0.71  1.5  1.43

 Radium-226  pCi/L  0.289  0.377  0.453  0.674  0.515

 Radium-228  pCi/L  0.666  1.01  0.257  0.83  0.911

 Field Oxidation Potential  mV  -76.5  -130.6  211.7  -147  -34

 Field Specific Conductance  umhos/cm  587.1  459.6  570  627.3  492

 Field Temperature  deg C  15.3  14.4  13.1  13.5  14.11

 Groundwater Elevation  feet  520.12  519.13  519.37  522.37  508.35

 Oxygen, Dissolved  mg/L  0.41  0.1  0.18  0.08  0

 Turbidity  NTU  1.26  10.1  2.64  6  17

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

 Bicarbonate Alkalinity as CaCO3  mg/L  150  160  160  130  190

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

 Iron, dissolved  ug/L  1700  1200  1700  2100  1500

 Manganese, dissolved  ug/L  800  330  470  770  370

 Molybdenum, dissolved  ug/L  40  28  37  58  35

 Total Alkalinity as CaCO3  mg/L  150  160  160  130  190

 Iron, total  ug/L  2100  1300  1900  2300  3000

 Magnesium, total  ug/L  15000  16000  15000  15000  14000

 Manganese, total  ug/L  850  310  500  810  360

 Potassium, total  ug/L  3000  1600  2200  3200  1600

 Sodium, total  ug/L  23000  16000  23000  35000  19000

 Lithium, dissolved  ug/L  9.5  7  7.9  10  6.7

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-308
 Number of Sampling Dates:  21

 Parameter Name  Units  4/21/2016  6/6/2016  8/17/2016  10/3/2016  1/10/2017  4/4/2017  6/13/2017  8/16/2017  10/17/2017  5/8/2018  8/13/2018  10/10/2018  3/12/2019  4/3/2019  10/10/2019  6/4/2020  10/14/2020  3/2/2021  4/20/2021  10/12/2021  4/4/2022

 Boron  ug/L  4960  4980  4870  4760  4980  5160  4680  4910  4850  5030  5070  4710  --  4300  4500  4700  4500  --  4300  3900  4400

 Calcium  mg/L  39.8  36.8  35.1  33.5  33.2  34.2  30.1  32.3  32.6  28.7  28.7  28.5  --  32  30  34  37  --  38  38  42

 Chloride  mg/L  72.3  65.7  53.1  47.8  43.5  42.6  40.6  39.8  38.2  36.2  36.7  35.9  --  38  40  58  45  --  39  41  37

 Fluoride  mg/L  0.16  0.095  0.078  0.13  0.084  0.11  0.12  0.14  0.17  0.17  0.16  <0.19  --  0.37  <0.23  0.37  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  9.77  9.76  9.95  10.17  10.21  10.34  9.99  10.15  9.75  9.75  9.86  9.82  7.72  9.97  9.42  9.65  9.7  9.4  9.56  9.97  9.58

 Sulfate  mg/L  222  187  180  194  192  175  188  181  177  164  167  193  --  170  160  190  160  --  140  190  190

 Total Dissolved Solids  mg/L  577  548  541  495  474  494  501  483  472  494  468  440  --  490  400  470  460  --  430  410  470

 Antimony  ug/L  0.29  0.34  0.22  0.38  0.33  0.28  0.32  0.3  --  0.32  0.32  0.36  --  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  83.8  80.5  84.2  82.6  86.4  83.1  80.3  77.9  --  79.1  82.5  79.5  --  78  72  76  69  --  73  59  62

 Barium  ug/L  130  110  110  89.8  90.6  85.1  81.5  76.2  --  64.3  67.1  66.5  --  70  70  66  74  --  79  82  85

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.017  <0.012  <0.012  --  <0.012  <0.12  <0.089  --  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  0.097  0.034  <0.018  0.035  <0.018  --  0.02  <0.07  0.058  --  <0.077  <0.039  0.044  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  0.46  0.41  0.52  <0.34  0.37  0.22  0.16  0.38  --  0.25  <0.19  0.16  --  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  0.06  0.068  0.069  --  0.057  <0.15  0.074  --  <0.091  <0.091  <0.091  <0.091  --  <0.091  <0.19  <0.19

 Lead  ug/L  0.33  <0.19  <0.19  0.28  0.27  0.21  0.34  0.33  --  0.25  0.27  0.45  --  <0.27  <0.27  0.4  0.15  --  <0.21  <0.21  <0.24

 Lithium  ug/L  45.6  45.8  41.5  41.2  47  46.9  42.4  44.1  --  46  52  43.6  48.9  50  52  48  51  --  54  58  57

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  0.047  <0.046  <0.046  --  <0.09  --  <0.09  --  <0.1  --  0.13  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  153  139  133  138  140  140  136  137  --  140  140  145  135  110  120  120  110  --  120  81  100

 Selenium  ug/L  0.69  0.47  0.58  0.45  0.68  0.4  0.3  0.47  --  0.31  0.43  0.4  --  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

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

 Total Radium  pCi/L  0.712  1.22  0.376  0.549  0  0.854  0.881  0.229  --  0.283  0.0726  0.334  --  0.328  0.288  <0.42/0.268  0.106  --  0.0966  -0.00135  0.321

 Radium-226  pCi/L  0.0744  0  0.0777  0.312  0  0.213  0.4  0.063  --  0.182  0.0726  0.275  --  0.0363  0.202  <0.118/0.109  -0.0615  --  -0.0307  -0.00135  0.321

 Radium-228  pCi/L  0.638  1.22  0.298  0.237  -0.059  0.641  0.481  0.166  --  0.101  -0.068  0.0585  --  0.291  0.0862  <0.42/0.159  0.106  --  0.0966  0  -0.143

 Field Oxidation Potential  mV  -77.2  -149  -213.7  -239.6  -163.8  -300.6  -162.3  -139.8  -109.4  -158.2  -238  -201  -60.7  -142.3  -82.6  28  -264.6  -207.2  -172.9  -219.8  -246.6

 Field Specific Conductance  umhos/cm  712  1678  1533  1306  1303  1258  514.6  1039  689  698  710  709  500  681  671  713  682  695  690  728  680

 Field Temperature  deg C  14.2  14.2  14.3  14.6  13.7  14.1  14.9  14.5  14.6  14.4  15.4  15.3  14.06  14.04  14.64  15.4  14.7  13.9  14.1  15  13.9

 Groundwater Elevation  feet  521.93  521.43  521.56  527.62  525.65  523.07  522.9  519.8  522.46  525.62  520.22  528.98  523.13  528.39  --  524.1  519.02  520.7  522.57  519.25  522.61

 Oxygen, Dissolved  mg/L  0.09  0.81  0.16  0.55  0.11  0.16  0.2  0.21  0.09  1.5  0.11  0.2  2.57  1.16  0.21  0.23  0.1  0.11  0.08  0.06  0.08

 Turbidity  NTU  1.83  0.42  0.34  0.73  1.27  0.43  1.56  0.61  0.6  1.26  4.63  1.35  1.68  1.66  2.93  13.38  0.15  0.02  1.77  8.8  5

 pH at 25 Degrees C  Std. Units  9.4  9.6  9.3  9.7  9.4  9.2  9.5  9.4  9.4  9.4  9.4  9.5  --  9.6  9.9  9.6  9.6  --  9.8  10  9.6

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  54  69  38  4.7  21

 Carbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  89  39  75  95  82

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

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  290  210  250  30  120

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  110  110  110  82  110

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  140  110  110  99  100

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

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1700  1600  1800  420  1300

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  280  210  250  32  130

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  35000  38000  37000  40000  39000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  84000  85000  88000  79000  87000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  53  54  51  57  54

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-309
 Number of Sampling Dates:  20

 Parameter Name  Units  4/21/2016  6/7/2016  8/16/2016  10/3/2016  1/10/2017  4/4/2017  6/13/2017  8/16/2017  10/17/2017  5/8/2018  8/14/2018  10/10/2018  4/4/2019  10/11/2019  6/3/2020  10/14/2020  3/1/2021  4/19/2021  10/12/2021  4/4/2022

 Boron  ug/L  5270  5590  5180  5140  4880  3800  4070  4310  4400  4720  4930  4720  4200  4300  4400  4400  --  5000  4400  3900

 Calcium  mg/L  118  100  99.2  126  141  156  118  130  101  83.6  74.1  72.4  73  68  82  59  --  76  71  59

 Chloride  mg/L  145  152  126  117  104  82.7  89.5  92.5  85.4  112  111  105  100  74  84  64  --  85  79  53

 Fluoride  mg/L  0.57  0.36  0.35  0.39  0.39  0.41  0.5  0.4  0.47  0.4  0.43  0.4  0.71  0.29  0.58  <0.23  --  0.36  0.39  <0.22

 Field pH  Std. Units  7.33  7.43  7.66  7.66  7.37  7.31  7.1  7.62  8.5  7.25  7.39  7.46  7.45  7.19  7.09  7.61  7.22  7.26  7.18  7.18

 Sulfate  mg/L  49  51.2  100  104  127  198  171  136  149  107  98.9  111  78  160  180  160  --  57  120  99

 Total Dissolved Solids  mg/L  768  728  726  772  839  955  841  859  671  688  668  650  650  610  730  550  --  570  470  450

 Antimony  ug/L  0.087  0.12  <0.058  0.09  <0.058  0.039  0.03  0.051  --  <0.026  <0.15  <0.078  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  31.5  27.3  29.3  31.5  34.5  30  36.2  34.6  --  28.2  33.3  35.6  30  34  34  33  --  30  24  21

 Barium  ug/L  384  337  316  364  362  264  256  274  --  154  180  194  130  180  260  220  --  340  370  260

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.037  0.012  <0.012  --  0.012  <0.12  <0.089  <0.27  <0.54  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  0.021  <0.018  --  0.021  <0.07  <0.033  <0.077  <0.039  <0.039  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  0.38  0.35  0.53  <0.34  0.4  0.23  0.18  0.49  --  0.32  0.22  0.18  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  2.1  1.2  0.98  1.1  1.7  6.5  2.9  1.3  --  4.9  0.82  0.68  1.3  0.52  0.57  0.33  --  0.39  0.29  0.42

 Lead  ug/L  <0.19  <0.19  <0.19  <0.19  <0.19  <0.033  0.12  0.26  --  0.045  <0.12  <0.13  <0.27  <0.27  <0.27  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  <4.9  <4.9  <4.9  <4.9  <4.9  5  <2.9  6.3  --  <4.6  <4.6  <4.6  3.3  <5.4  2.4  <2.5  --  3.8  2.8  2.9

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  <0.1  --  <0.1  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  30.7  31.1  43.5  49.1  44.8  41.5  60.8  67.5  --  43.4  52.8  71.8  47  90  87  100  --  50  39  62

 Selenium  ug/L  0.39  0.25  0.24  0.31  0.25  0.44  0.35  0.34  --  0.3  0.31  0.29  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

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

 Total Radium  pCi/L  2.55  2.28  1.74  1.38  0.455  1.76  0.846  1.09  --  0.218  0.96  1.05  0.42  0.596  <0.398/0.296  0.372  --  0.509  0.618  0.847

 Radium-226  pCi/L  0.991  0.561  0.67  0.694  0.65  0.573  0.292  0.615  --  -0.061  0.28  0.127  0.126  0.274  0.182/0.182  0.142  --  0.336  0.553  0.358

 Radium-228  pCi/L  1.56  1.72  1.07  0.69  0.39  1.19  0.554  0.47  --  0.218  0.68  0.919  0.295  0.322  <0.398/0.114  0.23  --  0.172  0.065  0.489

 Field Oxidation Potential  mV  -138.9  -121  -150.9  -176.2  -131.4  -138  -60.7  -112.8  -31  -139.2  -143  -53.5  -99.4  -165.6  37  -208.4  -196.3  -170.7  -155.1  -139.4

 Field Specific Conductance  umhos/cm  1034  2369  228.5  2265  2502  2528  936  1853  1058  813  1093  1038  997  1040  1086  851  816  1017  927  748

 Field Temperature  deg C  13.4  13.4  13.8  14.6  14.3  13.9  14.2  14.6  14.6  13.5  14.2  15.67  12.6  13.73  14.8  14.3  13.7  13.2  15.3  13

 Groundwater Elevation  feet  522.09  521.39  521.7  527.57  525.57  523.1  522.91  519.93  522.67  525.54  520.22  528.93  528.4  --  524.06  519.28  520.75  522.72  519.43  522.74

 Oxygen, Dissolved  mg/L  0.1  0.78  2.36  0.54  0.11  0.2  0.15  0.2  0.08  0.05  0.14  0.18  0.51  0.21  0.23  0.14  0.12  0.16  0.17  0.24

 Turbidity  NTU  3.93  0.59  0.58  0.72  5.84  15.11  4.62  4.61  3.08  6.49  12.67  34.45  20.1  8.93  18.88  18.9  13.8  21.2  19.6  21

 pH at 25 Degrees C  Std. Units  7  7  7  7.2  7.3  7.4  6.9  7.2  7  7.4  7.3  7.1  7.1  7.2  7.2  7.2  --  7.3  7.2  7.3

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  190  250  310  280  240

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  11000  9300  12000  14000  9100

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3400  2500  3700  3500  2800

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  56  49  39  59

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  190  250  310  280  240

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  12000  11000  14000  15000  11000

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  18000  18000  24000  22000  18000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  3200  2500  3700  3500  3000

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  1800  2600  2900  2600  2100

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  90000  97000  100000  79000  81000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2.8  2.7

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-310
 Number of Sampling Dates:  19

 Parameter Name  Units  4/21/2016  6/7/2016  8/16/2016  10/3/2016  1/9/2017  4/4/2017  6/12/2017  8/16/2017  10/16/2017  5/8/2018  8/14/2018  10/10/2018  4/4/2019  10/11/2019  6/2/2020  10/14/2020  4/19/2021  10/12/2021  4/4/2022

 Boron  ug/L  437  422  326  400  413  503  2210  365  305  217  256  268  560  380  500  290  220  310  230

 Calcium  mg/L  166  181  140  167  145  180  116  139  105  104  102  107  120  120  130  92  190  84  80

 Chloride  mg/L  154  196  96.9  143  113  187  94.7  121  38.3  24.4  33.8  67.1  88  59  87  17  16  14  10

 Fluoride  mg/L  0.39  0.28  0.29  0.34  0.33  0.26  0.32  0.32  0.39  0.33  0.39  0.4  0.55  0.34  0.65  <0.23  0.37  <0.28  <0.22

 Field pH  Std. Units  7.37  7.21  7.7  7.71  7.38  7.5  7.3  7.5  7.92  7.46  7.44  7.2  7.84  6.95  7.3  7.34  7.21  7.22  7.38

 Sulfate  mg/L  53.1  47.7  54  62.6  48.5  34.3  101  41.3  35.1  28.8  27.2  37.9  21  51  100  19  55  55  74

 Total Dissolved Solids  mg/L  879  1040  703  743  653  853  625  760  445  462  472  512  600  410  590  390  370  280  320

 Antimony  ug/L  <0.058  0.12  <0.058  0.099  <0.058  0.032  0.048  0.1  --  <0.026  <0.15  <0.078  <0.53  <0.53  <0.58  1.9  <1.1  <1.1  <0.69

 Arsenic  ug/L  60.6  60.2  64.1  74  72.6  79.8  64  68.2  --  57.8  56.2  62.1  65  61  55  63  16  63  52

 Barium  ug/L  813  829  589  734  605  825  586  665  --  403  398  450  560  500  550  400  280  290  270

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.019  <0.012  <0.012  --  <0.012  <0.12  <0.089  <0.27  <0.27  <0.27  <0.27  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  0.025  <0.018  --  <0.018  <0.07  <0.033  <0.077  <0.039  <0.039  <0.049  <0.051  <0.051  <0.055

 Chromium  ug/L  <0.34  <0.34  0.85  0.5  0.45  0.19  0.2  0.52  --  0.16  <0.19  0.082  <0.98  <0.98  <1.1  <1.1  <1.1  <1.1  <1.1

 Cobalt  ug/L  2.6  2.7  1.8  2  1.6  1.9  1.4  1.8  --  1.2  1.4  1.4  1.9  1.9  2.3  1.5  0.29  1.4  1.2

 Lead  ug/L  <0.19  <0.19  <0.19  <0.19  <0.19  <0.033  0.081  0.64  --  0.044  <0.12  <0.13  <0.27  <0.27  <0.27  <0.11  <0.21  <0.21  <0.24

 Lithium  ug/L  <4.9  <4.9  <9.8  <4.9  <4.9  <2.9  <2.9  7.7  --  <4.6  5.3  <4.6  <2.7  <2.7  <2.3  <2.5  <2.5  <2.5  <2.5

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  <0.1  --  <0.1  <0.1  <0.15  --  <0.11

 Molybdenum  ug/L  5.1  3.9  4.4  4.8  4.4  3.4  10  4.1  --  4.2  4  4.6  5.2  6  5.8  3.6  14  4.9  5.2

 Selenium  ug/L  <0.18  <0.18  <0.18  <0.18  <0.18  0.24  0.18  0.2  --  0.14  <0.16  0.19  <1  <1  <1  <1  <0.96  <0.96  <0.96

 Thallium  ug/L  <0.5  <0.5  <0.5  <0.5  <0.5  <0.036  <0.036  0.35  --  <0.036  --  <0.099  <0.27  --  <0.26  --  <0.26  <0.26  <0.26

 Total Radium  pCi/L  2.41  1.28  1.99  1.34  0.941  3.17  1.7  2.21  --  0.755  1.55  2.56  1.19  0.49  0.844/0.844  0.552  0.869  1.25  0.838

 Radium-226  pCi/L  0.951  0.839  0.644  0.796  0.527  0.175  0.505  0.793  --  0  0.616  1.1  0.471  0.473  0.457/0.457  0.333  0.41  0.161  0.22

 Radium-228  pCi/L  1.46  0.437  1.35  0.54  0.414  2.99  1.19  1.42  --  0.755  0.938  1.46  0.724  0.0174  0.387/0.387  0.219  0.46  1.09  0.618

 Field Oxidation Potential  mV  -125.4  -122  -172.9  -184  -161.2  -175.4  -101.1  102.8  -63.6  -198.8  -194  -166  -175.8  -189.7  38.6  -223.6  -193.2  -181.6  -177.3

 Field Specific Conductance  umhos/cm  1082  3170  2224  2295  2116  2528  742  1783  791  594.6  840  938  1034  961  881  711  735  668  548.8

 Field Temperature  deg C  11.7  12.2  15.1  16.6  14.3  12  13.5  15.4  16.6  11.1  15  17  10.8  15.88  12.8  16.4  10.8  17.3  10.6

 Groundwater Elevation  feet  525.43  524.13  524.84  527.58  525.78  525.52  524.94  523.89  525.49  525.79  523.69  529  528.62  --  525.36  523.81  525.46  524.69  525.44

 Oxygen, Dissolved  mg/L  0.19  0.98  2.4  0.43  0.19  0.2  0.13  0.21  0.16  0.14  0.05  0.1  1.12  0.28  0.13  0.08  0.17  0.18  0.14

 Turbidity  NTU  3  0.2  0.83  4.23  4.64  2.23  2.55  1.2  2.86  12.81  3.11  0  16.7  5.23  17.82  3.79  2.57  11.4  19

 pH at 25 Degrees C  Std. Units  7.1  7  7  7.2  7.2  7.3  6.9  7.1  7.1  7.4  7.3  7.1  7  7.2  7.1  7.2  7.3  7.2  7.2

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  330  310  280  240

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  16000  20000  15000  15000

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4000  4200  3900  3700

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  5.2  5.6

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  330  310  280  240

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  18000  20000  15000  16000

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  24000  25000  20000  18000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4400  4300  3900  3800

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2700  2100  2100  1700

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  13000  11000  12000  8400

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <2.5  <2.5

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-310A
 Number of Sampling Dates:  7

 Parameter Name  Units  9/9/2020  10/16/2020  3/3/2021  4/20/2021  10/14/2021  4/6/2022  10/20/2022

 Boron  ug/L  2200  1200  --  1100  940  910  670

 Calcium  mg/L  150  62  --  52  51  52  39

 Chloride  mg/L  18  16  --  14  14  11  9.6

 Fluoride  mg/L  0.27  <0.23  --  0.44  0.75  <0.22  <0.22

 Field pH  Std. Units  7.33  --  7.22  7.41  7.07  7.29  7.54

 Sulfate  mg/L  100  130  --  120  99  89  82

 Total Dissolved Solids  mg/L  570  620  --  660  520  540  530

 Antimony  ug/L  1.1  1.5  --  <1.1  <1.1  <0.69  <0.69

 Arsenic  ug/L  15  5.1  --  3.5  3.6  1.2  1

 Barium  ug/L  290  90  --  75  64  61  46

 Beryllium  ug/L  2.3  <0.27  --  <0.27  <0.27  <0.27  <0.27

 Cadmium  ug/L  0.69  0.062  --  <0.051  <0.051  <0.055  <0.055

 Chromium  ug/L  5.4  <1.1  --  1.5  <1.1  <1.1  <1.1

 Cobalt  ug/L  28  3.4  --  3  3  2.6  0.63

 Lead  ug/L  20  3.5  --  2.8  3.3  0.29  0.52

 Lithium  ug/L  32  36  --  40  34  38  29

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

 Molybdenum  ug/L  19  33  --  24  20  14  11

 Selenium  ug/L  1.5  <1  --  <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  4.91  0.878  --  2.51  4.2  0.842  2.04

 Radium-226  pCi/L  2.48  0.662  --  1.04  1.44  0.706  0.592

 Radium-228  pCi/L  2.44  0.215  --  1.47  2.76  0.136  1.45

 Field Oxidation Potential  mV  145.3  --  145.9  55  153.3  -10.5  21

 Field Specific Conductance  umhos/cm  1026  --  1051  1042  842  907  874

 Field Temperature  deg C  14.2  --  13.2  11.7  15.5  11.7  18.9

 Groundwater Elevation  feet  509.16  489.84  487.06  521.12  521.83  522.58  512.84

 Oxygen, Dissolved  mg/L  4.68  --  3.1  3.69  2.04  0.41  0.01

 Turbidity  NTU  714.3  --  --  0  80  39  2

 pH at 25 Degrees C  Std. Units  7.7  7.6  --  7.6  6.5  7.4  7.4

 Bicarbonate Alkalinity as CaCO3  mg/L  --  410  400  410  440  450  420

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

 Iron, dissolved  ug/L  --  <50  2100  <36  <36  88  <36

 Manganese, dissolved  ug/L  --  420  300  240  170  150  22

 Molybdenum, dissolved  ug/L  --  --  --  --  21  17  14

 Total Alkalinity as CaCO3  mg/L  --  410  400  410  440  450  420

 Iron, total  ug/L  --  1600  1900  1000  950  85  290

 Magnesium, total  ug/L  --  25000  25000  21000  20000  21000  16000

 Manganese, total  ug/L  --  470  330  250  270  280  41

 Potassium, total  ug/L  --  6900  6600  5900  5200  5000  4200

 Sodium, total  ug/L  --  140000  170000  180000  140000  140000  120000

 Lithium, dissolved  ug/L  --  --  --  --  32  38  34

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-311
 Number of Sampling Dates:  20

 Parameter Name  Units  4/21/2016  6/7/2016  8/16/2016  10/3/2016  1/9/2017  4/4/2017  6/12/2017  8/16/2017  10/16/2017  5/8/2018  8/14/2018  10/10/2018  4/4/2019  10/11/2019  6/2/2020  10/14/2020  3/1/2021  4/19/2021  10/12/2021  4/4/2022

 Boron  ug/L  1810  2070  2320  2950  2160  2400  2130  360  2810  2200  2580  2820  1800  2800  2500  3500  --  2000  1800  1600

 Calcium  mg/L  200  164  158  150  164  176  158  139  145  173  156  130  200  150  190  140  --  98  160  160

 Chloride  mg/L  125  75.4  77.4  62.7  78.7  83.3  81.1  45  50.9  79.9  69.9  54  110  65  120  61  --  100  110  85

 Fluoride  mg/L  0.38  0.27  0.28  0.35  0.32  0.27  0.36  0.36  0.36  0.31  0.36  0.35  0.41  0.37  0.64  <0.23  --  <0.28  <0.28  <0.22

 Field pH  Std. Units  7.33  7.28  7.63  7.59  7.24  7.51  7.3  7.05  8.27  7.26  7.33  7.49  7.64  7.07  7.1  7.41  6.99  7.16  7.17  7.22

 Sulfate  mg/L  283  179  170  161  179  184  173  112  119  176  144  127  230  130  220  110  --  200  190  170

 Total Dissolved Solids  mg/L  1060  843  799  694  776  808  803  623  615  864  777  678  980  590  950  640  --  870  750  750

 Antimony  ug/L  <0.058  0.12  <0.058  0.084  <0.058  <0.026  0.03  0.057  --  <0.026  <0.15  <0.078  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  17.7  12.4  16.4  13  17.6  17.1  15.2  11.6  --  14  15.7  15.2  19  18  19  15  --  55  22  19

 Barium  ug/L  292  248  232  229  244  240  248  198  --  256  239  214  280  210  300  220  --  370  230  220

 Beryllium  ug/L  <0.08  <0.08  <0.08  <0.08  <0.08  0.036  0.013  <0.012  --  <0.023  <0.12  <0.089  <0.27  <0.27  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.029  <0.029  <0.029  <0.029  <0.029  <0.018  <0.018  <0.018  --  <0.018  <0.07  <0.033  <0.077  <0.039  <0.039  <0.049  --  <0.051  <0.051  <0.055

 Chromium  ug/L  0.45  0.42  0.51  <0.34  0.35  0.18  0.14  0.32  --  0.2  0.22  0.78  <0.98  <0.98  <1.1  <1.1  --  <1.1  <1.1  <1.1

 Cobalt  ug/L  0.52  <0.5  <0.5  <0.5  <0.5  0.27  0.35  0.24  --  0.3  0.37  0.57  0.45  0.27  0.81  0.28  --  1.4  0.31  0.3

 Lead  ug/L  0.2  <0.19  <0.19  <0.19  <0.19  <0.033  0.32  0.096  --  0.043  0.13  0.48  0.37  <0.27  1.1  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  <4.9  <4.9  <9.8  <4.9  <4.9  <2.9  <2.9  3.3  --  <4.6  <4.6  <4.6  <2.7  <2.7  <2.3  <2.5  --  <2.5  <2.5  <2.5

 Mercury  ug/L  <0.046  <0.039  <0.039  <0.039  <0.055  <0.046  <0.046  <0.046  --  <0.09  --  <0.09  <0.1  --  0.13  <0.1  --  <0.15  --  <0.11

 Molybdenum  ug/L  10.4  11.7  12.5  14.7  10.9  12.4  11.2  16  --  11.6  13.9  16.3  8.5  15  11  23  --  4.1  6.9  8.9

 Selenium  ug/L  0.19  <0.18  <0.18  <0.18  0.2  0.17  0.19  0.12  --  0.17  0.18  0.23  <1  <1  <1  <1  --  <0.96  <0.96  <0.96

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

 Total Radium  pCi/L  0.831  1.22  1.19  0.22  1.19  1.13  0.785  1  --  0.987  0.969  0.819  0.815  0.599  0.802/0.802  0.297  --  0.52  0.189  0.593

 Radium-226  pCi/L  0.207  0.18  0.605  0.149  0.299  0.484  0.445  0.653  --  0.183  0.502  0.245  0.198  0.354  0.324/0.324  0.104  --  0.224  0.256  0.328

 Radium-228  pCi/L  0.624  1.04  0.581  0.0707  0.886  0.641  0.34  0.349  --  0.804  0.467  0.574  0.617  0.245  0.479/0.479  0.193  --  0.297  -0.0672  0.265

 Field Oxidation Potential  mV  -129.9  -69.7  -139  -151.4  -171.4  -157.4  -102.5  -107.1  308.3  -143.3  -158  -62.2  145.8  -163.4  -1.1  -194  -179.2  -158.6  -157.6  -177.6

 Field Specific Conductance  umhos/cm  1173  2425  2304  1833  2126  2059  865  1280  972  1282  1177  1003  1422  1088  1464  1041  1363  1473  1431  1190

 Field Temperature  deg C  11.6  11.6  13  14.3  14.3  12.4  12.5  13.7  14.7  11.5  14.8  16.35  11.41  14.19  12.3  14.5  11.5  10.9  14.9  11.8

 Groundwater Elevation  feet  523.72  521.8  522.92  527.34  525.16  524.01  523.55  521.12  523.44  525.08  521.06  528.49  528.2  --  524.05  520.59  522.89  523.89  522  523.78

 Oxygen, Dissolved  mg/L  0.08  1.01  0.83  0.51  0.18  0.22  0.21  0.03  0.25  1.6  0.12  0.45  0.78  0.3  0.16  0.1  0.13  0.48  0.17  0.07

 Turbidity  NTU  4.41  1.05  1.74  2.08  1.16  3  4.12  1.15  2.19  1.48  12.3  17.8  10.8  13.4  17.95  2.36  1.33  4.56  11.1  7

 pH at 25 Degrees C  Std. Units  7  7.2  7.1  7.2  7.5  7.1  7  7.2  7.4  7.4  7.2  7.1  7  7.2  7  7.1  --  7.2  7.2  7.3

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  380  400  390  430  410

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

 Iron, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  16000  21000  20000  15000  17000

 Manganese, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4300  5400  5600  4800  5700

 Molybdenum, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  8  8.6

 Total Alkalinity as CaCO3  mg/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  380  400  390  430  410

 Iron, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  16000  21000  20000  15000  17000

 Magnesium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  30000  39000  39000  31000  31000

 Manganese, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  4200  5700  5600  4800  6000

 Potassium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  2300  2200  2300  2200  2000

 Sodium, total  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  36000  65000  62000  56000  57000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  <2.5  <2.5

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-312
 Number of Sampling Dates:  8

 Parameter Name  Units  6/6/2019  10/10/2019  6/3/2020  10/15/2020  3/1/2021  4/19/2021  10/14/2021  4/6/2022

 Boron  ug/L  6100  6600  6700  6500  --  5800  5300  6900

 Calcium  mg/L  67  71  74  78  --  84  70  69

 Chloride  mg/L  27  25  36  23  --  20  24  25

 Fluoride  mg/L  1.1  0.25  0.57  <0.23  --  0.33  <0.28  <0.22

 Field pH  Std. Units  6.99  7.19  7.13  7.37  7.07  7.22  7.2  7.35

 Sulfate  mg/L  220  230  200  210  --  190  190  230

 Total Dissolved Solids  mg/L  540  510  670  560  --  540  480  490

 Antimony  ug/L  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69

 Arsenic  ug/L  14  15  22  19  --  18  17  12

 Barium  ug/L  160  150  190  200  --  200  170  130

 Beryllium  ug/L  <0.27  <0.54  <0.27  <0.27  --  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.077  0.044  0.095  0.066  --  0.053  0.086  0.09

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

 Cobalt  ug/L  0.65  0.36  0.67  0.5  --  0.54  0.42  0.28

 Lead  ug/L  0.54  <0.27  <0.27  <0.11  --  <0.21  <0.21  <0.24

 Lithium  ug/L  24  27  22  27  --  30  24  28

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

 Molybdenum  ug/L  290  280  320  290  --  310  240  210

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

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

 Total Radium  pCi/L  0.875  0.438  0.543/0.543  0.627  --  0.218  0.071  0.443

 Radium-226  pCi/L  0.301  0.433  0.356/0.356  0.443  --  0.218  0.123  0.296

 Radium-228  pCi/L  0.574  0.00445  <0.323/0.187  0.184  --  -0.00944  -0.0521  0.147

 Field Oxidation Potential  mV  -146.4  -163.8  53.3  -203.1  -192.4  -162.9  -143.4  -155.7

 Field Specific Conductance  umhos/cm  783  785  878  854  814  875  688  746

 Field Temperature  deg C  14.4  15.6  14.7  15.1  14.1  13.7  15.7  14

 Groundwater Elevation  feet  --  --  524.05  518.68  520.12  522.2  518.78  522.51

 Oxygen, Dissolved  mg/L  0.12  8.75  0.17  0.13  0.14  0.12  0.2  0.06

 Turbidity  NTU  2.86  2.56  21.16  0.02  0.89  8.82  13.1  23

 pH at 25 Degrees C  Std. Units  7.5  7.3  7.1  7.2  --  7.4  7.2  7.4

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  240  190  190  210  150

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

 Iron, dissolved  ug/L  --  --  --  11000  9800  11000  8500  5200

 Manganese, dissolved  ug/L  --  --  --  8200  7500  7800  5900  7800

 Molybdenum, dissolved  ug/L  --  --  --  300  300  300  250  210

 Total Alkalinity as CaCO3  mg/L  --  --  --  240  190  190  210  150

 Iron, total  ug/L  --  --  --  11000  10000  11000  8500  5700

 Magnesium, total  ug/L  --  --  --  12000  12000  13000  9700  7700

 Manganese, total  ug/L  --  --  --  7900  7900  8900  5900  8000

 Potassium, total  ug/L  --  --  --  11000  13000  11000  11000  13000

 Sodium, total  ug/L  --  --  --  73000  74000  76000  68000  67000

 Lithium, dissolved  ug/L  --  --  --  --  --  --  23  28
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 Single Location
 Name: IPL - Burlington

 Location ID:  MW-313
 Number of Sampling Dates:  9

 Parameter Name  Units  6/6/2019  10/10/2019  6/3/2020  10/15/2020  3/2/2021  4/19/2021  10/13/2021  4/6/2022  10/20/2022

 Boron  ug/L  7400  8500  8600  7600  --  6900  4800  5700  1400

 Calcium  mg/L  110  120  120  110  --  120  70  57  37

 Chloride  mg/L  85  51  83  50  --  72  230  200  26

 Fluoride  mg/L  0.33  0.28  0.52  <0.23  --  <0.28  0.47  <0.22  <0.22

 Field pH  Std. Units  6.94  7.06  7.03  7.16  6.98  7.09  7.25  7.14  7.65

 Sulfate  mg/L  210  210  230  170  --  120  230  200  23

 Total Dissolved Solids  mg/L  700  520  830  640  --  680  740  620  320

 Antimony  ug/L  <0.53  <0.53  <0.58  <0.51  --  <1.1  <1.1  <0.69  <0.69

 Arsenic  ug/L  5.5  6.3  6.9  5.5  --  5.2  4.7  4.3  10

 Barium  ug/L  510  490  680  610  --  630  390  290  810

 Beryllium  ug/L  <0.27  <1.1  <0.27  <0.27  --  <0.27  <0.27  <0.27  <0.27

 Cadmium  ug/L  <0.077  <0.039  0.039  <0.049  --  <0.051  0.069  0.086  <0.055

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

 Cobalt  ug/L  0.41  0.32  0.23  0.19  --  0.2  <0.19  0.33  <0.19

 Lead  ug/L  <0.27  0.31  <0.27  <0.11  --  <0.21  <0.21  <0.24  <0.24

 Lithium  ug/L  43  62  52  51  --  36  18  18  32

 Mercury  ug/L  <0.1  --  0.13  <0.1  --  <0.15  --  <0.11  <0.11

 Molybdenum  ug/L  130  110  130  100  --  140  170  190  39

 Selenium  ug/L  <1  <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  0.987  1.7  1.81/1.81  1.26  --  2.3  1.6  1.36  1.11

 Radium-226  pCi/L  0.532  0.968  1.18/1.18  0.52  --  0.861  0.524  0.332  0.434

 Radium-228  pCi/L  0.455  0.736  0.631/0.631  0.739  --  1.44  1.07  1.03  0.676

 Field Oxidation Potential  mV  -141.6  -163.4  50.9  -183.3  -148  -152.8  -117.9  -153.5  -181

 Field Specific Conductance  umhos/cm  1059  1007  1099  999  1224  1165  1198  1076  477

 Field Temperature  deg C  14.9  16.04  17.2  15.3  14.8  14.5  15.9  14.4  19.6

 Groundwater Elevation  feet  --  --  524.02  518.7  520.18  522.23  518.72  522.48  512.08

 Oxygen, Dissolved  mg/L  0.07  0.37  0.29  0.14  0.13  0.21  0.1  0.07  0

 Turbidity  NTU  7.23  11.03  50.81  14.3  7.46  4.54  24.8  15  185

 pH at 25 Degrees C  Std. Units  7.4  7.2  7.1  7.2  --  7.3  7  7.2  7.4

 Bicarbonate Alkalinity as CaCO3  mg/L  --  --  --  380  310  190  110  110  170

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

 Iron, dissolved  ug/L  --  --  --  14000  18000  18000  9800  7400  3600

 Manganese, dissolved  ug/L  --  --  --  --  7300  8400  4700  4200  2000

 Molybdenum, dissolved  ug/L  --  --  --  100  150  140  180  180  47

 Total Alkalinity as CaCO3  mg/L  --  --  --  380  310  190  110  110  170

 Iron, total  ug/L  --  --  --  15000  19000  18000  11000  7900  16000

 Magnesium, total  ug/L  --  --  --  21000  28000  29000  16000  12000  6000

 Manganese, total  ug/L  --  --  --  6300  8100  8700  4900  4300  2700

 Potassium, total  ug/L  --  --  --  14000  9500  9900  5500  6200  15000

 Sodium, total  ug/L  --  --  --  58000  82000  75000  160000  140000  47000

 Lithium, dissolved  ug/L  --  --  --  53  36  36  19  19  32
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 Single Location
 Name: IPL - Burlington

 Location ID:  MW-313A
 Number of Sampling Dates:  7

 Parameter Name  Units  9/9/2020  10/15/2020  3/1/2021  4/19/2021  10/13/2021  4/6/2022  10/20/2022

 Boron  ug/L  4300  4200  --  4100  3500  4400  2700

 Calcium  mg/L  48  44  --  42  30  28  18

 Chloride  mg/L  210  200  --  140  100  69  57

 Fluoride  mg/L  <0.23  <0.23  --  0.46  0.38  0.24  <0.22

 Field pH  Std. Units  7.6  7.64  7.48  7.58  7.53  7.62  7.72

 Sulfate  mg/L  200  190  --  150  140  110  52

 Total Dissolved Solids  mg/L  730  660  --  580  440  430  310

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

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

 Barium  ug/L  270  270  --  240  150  170  110

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

 Cadmium  ug/L  <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

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

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

 Lithium  ug/L  13  13  15  14  11  12  7

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

 Molybdenum  ug/L  120  120  110  100  100  100  64

 Selenium  ug/L  <1  <1  --  <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  1.5  0.914  --  1.09  1.76  0.828  0.586

 Radium-226  pCi/L  0.513  0.431  --  0.428  0.496  0.333  0.206

 Radium-228  pCi/L  0.984  0.483  --  0.659  1.26  0.494  0.38

 Field Oxidation Potential  mV  -164.4  -190.1  -195.9  -172.1  -117.7  -158  -105

 Field Specific Conductance  umhos/cm  1243  1133  927  1023  757  695  621

 Field Temperature  deg C  15.3  14.8  14.1  14.2  15.4  14  17.06

 Groundwater Elevation  feet  515.36  518.61  520.02  522.11  518.62  522.38  511.86

 Oxygen, Dissolved  mg/L  0.21  0.1  0.12  0.09  0.11  0.07  0

 Turbidity  NTU  0  0.02  0.78  1.71  7.7  23  10

 pH at 25 Degrees C  Std. Units  7.7  7.5  --  7.7  7.7  7.7  7.9

 Bicarbonate Alkalinity as CaCO3  mg/L  --  88  94  97  130  120  170

 Carbonate Alkalinity as CaCO3  mg/L  --  <1.9  <2.3  <4.3  <4.6  <4.6  <4.6

 Iron, dissolved  ug/L  --  1700  1400  1400  920  850  610

 Manganese, dissolved  ug/L  --  680  530  600  420  350  250

 Molybdenum, dissolved  ug/L  --  120  100  100  110  97  63

 Total Alkalinity as CaCO3  mg/L  --  88  94  97  130  120  170

 Iron, total  ug/L  --  1600  1400  1500  960  2000  910

 Magnesium, total  ug/L  --  4300  3400  3900  2400  2100  1400

 Manganese, total  ug/L  --  670  530  600  420  370  290

 Potassium, total  ug/L  --  12000  11000  11000  7600  7100  7200

 Sodium, total  ug/L  --  160000  150000  150000  130000  120000  96000

 Lithium, dissolved  ug/L  --  --  15  14  10  11  7.3
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 Single Location
 Name: IPL - Burlington

 Location ID:  MW-313B
 Number of Sampling Dates:  5

 Parameter Name  Units  7/1/2021  10/13/2021  2/22/2022  4/6/2022  10/20/2022

 Boron  ug/L  4300  4200  5500  5800  4400

 Calcium  mg/L  70  44  51  55  50

 Chloride  mg/L  160  89  56  52  85

 Fluoride  mg/L  0.44  <0.28  <0.22  <0.22  <0.22

 Field pH  Std. Units  7.62  7.54  7.64  7.5  7.51

 Sulfate  mg/L  170  140  120  120  150

 Total Dissolved Solids  mg/L  620  420  360  390  490

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

 Arsenic  ug/L  <0.75  <0.75  <0.75  <0.75  <0.75

 Barium  ug/L  210  170  190  210  260

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

 Cadmium  ug/L  0.06  0.09  <0.055  <0.055  <0.055

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

 Cobalt  ug/L  0.25  <0.19  <0.19  <0.19  <0.19

 Lead  ug/L  <0.21  <0.21  <0.24  <0.24  0.3

 Lithium  ug/L  18  13  13  13  14

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

 Molybdenum  ug/L  100  100  89  100  110

 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  1  0.457  0.912  1.01  1.45

 Radium-226  pCi/L  0.447  0.356  0.24  0.281  0.349

 Radium-228  pCi/L  0.557  0.101  0.672  0.73  1.1

 Field Oxidation Potential  mV  -5.1  -90.8  210  -144.4  -105

 Field Specific Conductance  umhos/cm  1052  714  665  622.6  804

 Field Temperature  deg C  15.2  15.4  13.7  14.1  17.99

 Groundwater Elevation  feet  519.51  518.72  518.88  522.45  511.91

 Oxygen, Dissolved  mg/L  0.37  0.09  0.17  0.01  0

 Turbidity  NTU  0  8.6  2.4  9  4

 pH at 25 Degrees C  Std. Units  6.4  7.7  7.6  7.6  7.7

 Bicarbonate Alkalinity as CaCO3  mg/L  100  140  140  140  160

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

 Iron, dissolved  ug/L  880  700  1000  1000  750

 Manganese, dissolved  ug/L  570  390  460  480  350

 Molybdenum, dissolved  ug/L  100  110  91  97  100

 Total Alkalinity as CaCO3  mg/L  100  140  140  140  160

 Iron, total  ug/L  990  730  1100  1100  1300

 Magnesium, total  ug/L  9500  5800  7200  7800  4800

 Manganese, total  ug/L  590  410  430  510  410

 Potassium, total  ug/L  9500  6800  5500  5800  9100

 Sodium, total  ug/L  130000  110000  69000  67000  100000

 Lithium, dissolved  ug/L  18  13  12  13  14

01/22/2024 - Classification: Internal - ECRM13220502



 Single Location
 Name: IPL - Burlington

 Location ID:  MW-314
 Number of Sampling Dates:  2

 Parameter Name  Units  4/6/2022  10/20/2022

 Boron  ug/L  360  160

 Calcium  mg/L  150  140

 Chloride  mg/L  13  14

 Fluoride  mg/L  <0.22  <0.22

 Field pH  Std. Units  6.79  7.11

 Sulfate  mg/L  130  85

 Total Dissolved Solids  mg/L  630  560

 Antimony  ug/L  <0.69  <0.69

 Arsenic  ug/L  4.1  2.1

 Barium  ug/L  330  290

 Beryllium  ug/L  <0.27  <0.27

 Cadmium  ug/L  <0.055  <0.055

 Chromium  ug/L  <1.1  <1.1

 Cobalt  ug/L  0.48  0.27

 Lead  ug/L  <0.24  <0.24

 Lithium  ug/L  3.9  3.1

 Mercury  ug/L  <0.11  <0.11

 Molybdenum  ug/L  1.2  <1.2

 Selenium  ug/L  <0.96  <0.96

 Thallium  ug/L  <0.26  <0.26

 Total Radium  pCi/L  1.3  1.14

 Radium-226  pCi/L  0.506  0.458

 Radium-228  pCi/L  0.795  0.685

 Field Oxidation Potential  mV  -82  -120

 Field Specific Conductance  umhos/cm  1001  930

 Field Temperature  deg C  11.4  13.3

 Groundwater Elevation  feet  522.27  517.78

 Oxygen, Dissolved  mg/L  0.13  0

 Turbidity  NTU  35  5

 pH at 25 Degrees C  Std. Units  7.1  7.1

 Bicarbonate Alkalinity as CaCO3  mg/L  460  450

 Carbonate Alkalinity as CaCO3  mg/L  <4.6  <4.6

 Iron, dissolved  ug/L  12000  12000

 Manganese, dissolved  ug/L  7700  5000

 Molybdenum, dissolved  ug/L  1.6  1.4

 Total Alkalinity as CaCO3  mg/L  460  450

 Iron, total  ug/L  13000  11000

 Magnesium, total  ug/L  47000  40000

 Manganese, total  ug/L  7800  5500

 Potassium, total  ug/L  550  440

 Sodium, total  ug/L  11000  11000

 Lithium, dissolved  ug/L  4.8  3.6
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Appendix C 

Estimated Groundwater Corrective Action Schedule 
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ID Task Name Duration Start Finish

1 Planning/Engineering 355 days Mon 1/4/21 Fri 5/13/22

2 RFP Level (60%) Engineering/Design 74 days Mon 1/4/21 Thu 4/15/21

3 Contractor Design Review 107 days Wed 8/4/21 Thu 12/30/21

4 Field/Pilot Testing 68 days Wed 8/18/21 Fri 11/19/21

5 Issued for Permit (IFP) Engineering/Design 58 days Mon 11/15/21Wed 2/2/22

6 Issued for Construction (IFC) Engineering/Design 72 days Thu 2/3/22 Fri 5/13/22

7 Procurement 347 days Wed 12/2/20 Thu 3/31/22

8  Initial Request for Information (RFI) 40 days Wed 12/2/20 Tue 1/26/21

9  Initial Construction Request for Proposal (RFP) 73 days Fri 4/16/21 Tue 7/27/21

10 Ash Seal Pond Closure Procurement 45 days Mon 3/1/21 Fri 4/30/21

11 Remaining CCR Surface Impoundment Closure Procurement 181 days Thu 7/22/21 Thu 3/31/22

12 Permitting 448 days Mon 3/15/21 Wed 11/30/22

13 State/Federal Joint Application and Amendments 300 days Mon 3/15/21 Fri 5/6/22

14 Local Flood Plain Permit 18 days Mon 5/9/22 Wed 6/1/22

15 State/Local Erosion Control Permit and SWPPP Amendments 258 days Fri 4/16/21 Tue 4/12/22

16 Wastewater Construction Permit 25 days Wed 3/9/22 Tue 4/12/22

17 Local Right‐of‐Way Permit 22 days Mon 4/18/22 Tue 5/17/22

18 Groundwater Dewatering Well Permits 29 days Mon 5/2/22 Thu 6/9/22

19 Groundwater Dewatering Discharge Permits 141 days Wed 5/18/22 Wed 11/30/22

20 State Sanitary Disposal Project Permit 231 days Fri 12/31/21 Fri 11/18/22

21 Closure Construction 395 days Thu 3/31/22 Wed 10/4/23

22 Civil/Sitework 395 days Thu 3/31/22 Wed 10/4/23

23 Wastewater Updates and Commissioning 155 days Mon 8/29/22 Fri 3/31/23

24 Coal Yard and Coal Yard Runoff Basin Decommissioning 322 days Fri 6/24/22 Mon 9/18/23

25 Dewatering System Installation and Commissioning 99 days Tue 6/21/22 Fri 11/4/22

26 Ash Seal Pond Preparation and Closure 305 days Tue 6/21/22 Mon 8/21/23

27 Upper Ash Pond Preparation and Closure 322 days Mon 6/27/22 Tue 9/19/23

28 Main Ash Pond Preparation and Closure 327 days Tue 6/21/22 Wed 9/20/23

29 Economizer Pond Preparation and Closure 334 days Wed 6/15/22 Mon 9/25/23

30 Groundwater Collection System 1021 days Mon 7/31/23 Mon 6/28/27

31 Post‐Construction Dewatering Groundwater Evaluation 90 days Mon 7/31/23 Fri 12/1/23

32 Extraction System Design 264 days Fri 1/5/24 Wed 1/8/25

33 Capture Zone Analysis 46 days Mon 2/5/24 Mon 4/8/24

34 Updated CCR/Water Characterization (Plan/Execute) 198 days Fri 1/5/24 Tue 10/8/24

35 Pilot‐testing (Plan/Execute) 93 days Mon 2/5/24 Wed 6/12/24

36 Well Layout and Design 45 days Fri 9/6/24 Thu 11/7/24

37 Pump Selection 44 days Fri 11/8/24 Wed 1/8/25

38 Treatment System Design 134 days Thu 11/7/24 Tue 5/13/25

39 Facilities, Process and Control Design 110 days Wed 12/11/24 Tue 5/13/25

40 Procurement 91 days Wed 5/14/25 Wed 9/17/25

41 Permitting 90 days Mon 6/16/25 Fri 10/17/25

42 Construction 179 days Mon 10/20/25 Thu 6/25/26

43 Operation, Maintenance and Monitoring (Year 1) 262 days Fri 6/26/26 Mon 6/28/27
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Estimated Groundwater Corrective Action Schedule 
Burlington Generating Station

Interstate Power and Light Company
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