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OVERVIEW OF CURRENT STATUS 
Lansing Generating Station, Landfill, and Upper Ash Pond 

2023 Annual Report 

In accordance with §257.90(e)(6), this section at the beginning of the annual report provides an 
overview of the current status of groundwater monitoring and corrective action programs for the coal 
combustion residual (CCR) unit. The groundwater monitoring system at the Lansing Generating 
Station (LAN) is a multiunit system that includes the Landfill and Upper Ash Pond. Supporting 
information is provided in the text of the annual report. 

Category Rule Requirement Site Status 

Monitoring 
Status – Start of 
Year 

(i) At the start of the current annual 
reporting period, whether the CCR unit was 
operating under the detection monitoring 
program in §257.94 or the assessment 
monitoring program in §257.95; 

 

Assessment 

Monitoring 
Status – End of 
Year 

(ii) At the end of the current annual 
reporting period, whether the CCR unit was 
operating under the detection monitoring 
program in §257.94 or the assessment 
monitoring program in §257.95; 

 

Assessment 

Statistically 
Significant 
Increases 
(SSIs) 

(iii) If it was determined that there was an SSI 
over background for one or more 
constituents listed in Appendix III to this part 
pursuant to §257.94(e): 

 

(A) Identify those constituents listed in 
Appendix III to this part and the names 
of the monitoring wells associated with 
such an increase; and 

SSIs initially determined on 
January 15, 2018, based on 
October 2017 monitoring results. 
In 2023, SSIs identified for 
semiannual events for 
compliance wells at waste 
boundary included the following; 
see Table 5 for complete results. 
 
October 2022 
Boron:  MW-301, MW-302, MW-303 
Calcium:  MW-302 
Chloride:  MW-301, MW-302, 

MW-303 
Field pH:  MW-301 
Sulfate:  MW-301, MW-303 
 
April 2023 
Boron:  MW-301, MW-302 
Calcium:  MW-302 
Chloride:  MW-301, MW-302 
Field pH:  MW-301 
Sulfate:   MW-301 
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Category Rule Requirement Site Status 

(B) Provide the date when the 
assessment monitoring program was 
initiated for the CCR unit. 

July 16, 2018 

Statistically 
Significant 
Levels (SSL) 
Above 
Groundwater 
Protection 
Standard (GPS) 

(iv) If it was determined that there was an 
SSL above the GPS for one or more 
constituents listed in Appendix IV to this part 
pursuant to §257.95(g) include all of the 
following: 

 

 

(A) Identify those constituents listed in 
Appendix IV to this part and the names 
of the monitoring wells associated with 
such an increase; 

Arsenic:  MW-302 
Determined to be at SSL above 
GPS on January 15, 2019. In 
October 2022 and April 2023, 
concentrations exceeding the 
GPS detected in both events. 
 
Molybdenum:  MW-304A 
Determined to be at SSL above 
GPS on June 7, 2021. No SSLs at 
compliance wells. 

(B) Provide the date when the 
Assessment of Corrective Measures 
(ACM) was initiated for the CCR unit; 

Arsenic:  April 15, 2019 

Molybdenum:  No ACM required. 

(C) Provide the date when the public 
meeting was held for the ACM for the 
CCR unit; and 

July 17, 2023 

(D) Provide the date when the ACM was 
completed for the CCR unit. 

September 12, 2019 – Original 
ACM 
November 25, 2020 –Addendum 
No. 1 to ACM  
June 5, 2023 – Addendum No. 2 
to ACM 

Selection of 
Remedy (SOR) 

(v) Whether a remedy was selected 
pursuant to §257.97 during the current 
annual reporting period, and if so, the date 
of remedy selection; and 

SOR is in progress 

Corrective 
Action 

(vi) Whether remedial activities were 
initiated or are ongoing pursuant to §257.98 
during the current annual reporting period. 

Not applicable - SOR is in progress 
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surface hydrogeologic map, hydrogeologic cross sections, and a contour map of the top of the 
Cambrian-Ordovician sandstone in northeastern Iowa are also included in Appendix A. The bedrock 
surface elevation is highly variable due to erosion.  

The Mississippi River and associated alluvial aquifers are a major source of surface water and 
shallow groundwater in the area. The alluvial aquifer is up to 60 feet thick within the deeply incised 
valley where LAN is located, but is thin to absent on the surrounding bluffs and hilltops. The lower 
Cambrian-Ordovician sandstone unit (Jordan sandstone) is the shallowest regional bedrock aquifer. 
The October 1989 Iowa Department of Natural Resources (IDNR) Water Atlas No. 8 states that the 
Jordan aquifer is commonly the source of municipal and industrial high-capacity wells in the region. A 
summary of the regional groundwater units is included in Appendix A. 

A map showing the regional potentiometric surface in the Jordan sandstone is presented in 
Appendix A. This map shows the potentiometric surface near the site area as sloping to the 
east-northeast. The flow direction in the shallow unconsolidated aquifer at Lansing is generally to the 
north (Appendix A). The flow in the Jordan sandstone immediately beneath the landfill and ponds is 
also likely to the north due to the control of incoming groundwater from the bluffs flanking the valley 
with ultimate discharge to the Mississippi River. 

 Site Information 
For the purposes of groundwater monitoring in accordance with section 257.91 of the CCR Rule, the 
shallow alluvial aquifer in combination with the hydraulically connected lower Cambrian-Ordovician 
sandstone unit (Jordan sandstone) is considered to be the uppermost aquifer unit at the Lansing 
site. The upgradient background monitoring well total boring depth was 93.5 feet. The bedrock at 
this location is overlain by 37 feet of unconsolidated material and the water table occurs in the 
bedrock. 

Monitoring wells MW-301 through MW-309 and piezometers MW-302A, MW-304A, MW-306A, and 
MW-307A are installed in the shallow alluvial aquifer and in the hydraulically connected lower 
Cambrian-Ordovician sandstone unit (Jordan sandstone), which is the uppermost aquifer unit at the 
Lansing site. The unconsolidated materials at these well locations are generally sand, silt with minor 
clay, and gravel. The total boring depths of monitoring wells MW-301 through MW-309 are 
between 16 and 27 feet, and bedrock was not encountered in any of the monitoring well borings. 
The total depths of piezometers MW-302A, MW-304A, and MW-307A are between 50 and 56 feet. 
Background monitoring well MW-6 is screened within the bedrock unit because the water table 
occurs within the bedrock at this location. Boring logs, well construction, and development 
documentation for all monitoring wells are included in Appendix B. 

To evaluate groundwater flow directions and rates, groundwater flow maps were developed for two 
depth intervals within the aquifer. The water table maps are based on monitoring wells installed at or 
near the water table. The potentiometric surface maps are based on the deeper “A” wells.  

The water table and potentiometric surface contours and groundwater flow patterns based on 
April 2023 water level measurements are shown on Figures 3 and 4. The water table and 
potentiometric surface contours and groundwater flow patterns for the October 2023 water level 
measurements are shown on Figures 5 and 6. The groundwater elevation data for the CCR 
monitoring wells are provided in Table 3, along with additional groundwater elevation data for the 
wells in the state monitoring program for the CCR landfill. Estimated horizontal gradients and flow 
velocities are provided in Table 4A. Calculated vertical gradients for the nested wells are provided in 
Table 4B.  
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 CCR RULE MONITORING SYSTEM 
The groundwater monitoring system established in accordance with the CCR Rule consists of one 
upgradient (background) monitoring well and three downgradient monitoring wells installed at the 
waste boundary (Table 1 and Figure 2). The background well is MW-6, and the three downgradient 
compliance wells at the waste boundary include MW-301, MW-302, and MW-303. Four additional 
water table wells (MW-304, MW-305, MW-306, and MW-307) and four deeper piezometers 
(MW-302A, MW-304A, MW-306A, and MW-307A) were added as delineation wells to support the 
evaluation of the nature and extent of groundwater impacts and characterization of the site 
conditions. Two additional water table wells (MW-308 and MW-309) were installed to provide 
information on horizontal groundwater flow, and groundwater sample collection is not currently 
planned at these two wells. 

Monitoring well nest MW-307/MW-307A was installed in 2021 at the waste boundary, at a location 
between the Upper Ash Pond and downgradient compliance well MW-302. Installation of a 
compliance well at this location was not feasible when the monitoring system was originally installed 
in 2015. 

 § 257.90(E) ANNUAL REPORT REQUIREMENTS 
Annual groundwater monitoring and corrective action report. For existing CCR landfills and existing 
CCR surface impoundments, no later than January 31, 2018, and annually thereafter, the owner or 
operator must prepare an annual groundwater monitoring and corrective action report. For new CCR 
landfills, new CCR surface impoundments, and all lateral expansions of CCR units, the owner or 
operator must prepare the initial annual groundwater monitoring and corrective action report no 
later than January 31 of the year following the calendar year a groundwater monitoring system has 
been established for such CCR unit as required by this subpart, and annually thereafter. For the 
preceding calendar year, the annual report must document the status of the groundwater 
monitoring and corrective action program for the CCR unit, summarize key actions completed, 
describe any problems encountered, discuss actions to resolve the problems, and project key 
activities for the upcoming year. For purposes of this section, the owner or operator has prepared 
the annual report when the report is placed in the facility’s operating record as required by 
§ 257.105(h)(1). At a minimum, the annual groundwater monitoring and corrective action report 
must contain the following information, to the extent available: 

 §257.90(E)(1) SITE MAP 
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and 
downgradient monitoring wells, to include the well identification numbers, that are part of the 
groundwater monitoring program for the CCR unit; 

A map of the site location is provided on Figure 1. A map with an aerial image showing the CCR units 
and all background (or upgradient) and downgradient monitoring wells with identification numbers 
for the groundwater monitoring program is provided on Figure 2.  

 §257.90(E)(2) MONITORING SYSTEM CHANGES 
Identification of any monitoring wells that were installed or decommissioned during the preceding 
year, along with a narrative description of why those actions were taken; 

No changes to the monitoring system were made in 2023.  
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 §257.90(E)(3) SUMMARY OF SAMPLING EVENTS 
In addition to all the monitoring data obtained under §§ 257.90 through 257.98, a summary 
including the number of groundwater samples that were collected for analysis for each background 
and downgradient well, the dates the samples were collected, and whether the sample was required 
by the detection monitoring or assessment monitoring programs; 

Two groundwater sampling events were completed in 2023. A summary including the number of 
groundwater samples that were collected for analysis for each background and downgradient well, 
the dates the samples were collected, and whether the sample was required by the detection or 
assessment monitoring programs is included in Table 2.  

The semiannual assessment monitoring events for the compliance monitoring network were 
completed in April and October 2023, with the exception of well MW-303, which was dry during the 
April 2023 sampling event and had insufficient water for sample collection during the October 2023 
sampling event. In April and October 2023, samples from the background well and compliance wells 
installed at the waste boundary (except MW-303) were analyzed for Appendix III and Appendix IV 
parameters. Samples from the delineation wells were analyzed for arsenic and molybdenum. Both 
semiannual events included additional parameters chosen to assist with the SOR process. 
Supplemental parameters included dissolved and total metals, general water quality parameters, 
and parameters used to evaluate feasibility of monitored natural attenuation (MNA).  

The validation and evaluation of the October 2022 monitoring event data was completed and 
transmitted to IPL on February 20, 2023. The validation and evaluation of the April 2023 monitoring 
event data was completed and transmitted to IPL on August 30, 2023. The validation and evaluation 
of the October 2023 monitoring event data was in progress at the end of 2023 and will be 
transmitted to IPL in 2024; therefore, the October 2023 monitoring results will be included in the 
2024 annual report. The October 2023 groundwater elevation data is included in this report.  

The October 2022 and April 2023 monitoring results are summarized in Table 5. Field parameter 
results for the October 2022 and April 2023 sampling event is provided in Table 6. The analytical 
reports for October 2022 and April 2023 are provided in Appendix C. Historical results for each 
monitoring well through April 2023 are summarized in Appendix D. 

 § 257.90(E)(4) MONITORING TRANSITION NARRATIVE 
A narrative discussion of any transition between monitoring programs (e.g., the date and 
circumstances for transitioning from detection monitoring to assessment monitoring in addition to 
identifying the constituent(s) detected at a statistically significant increase over background levels); 

There was no monitoring program transition in 2023. 

The LAN monitoring program transitioned to assessment monitoring beginning in April 2018 and 
assessment monitoring continued through 2023. An ACM was initiated for the LAN CCR units in April 
2019 and completed in September 2019. Addendum No. 1 to the ACM was completed in November 
2020 and Addendum No. 2 to the ACM was completed in June 2023. The SOR is in progress. The 
ACM was initiated in response to the detection of arsenic at SSLs exceeding the GPS at compliance 
well MW-302. Assessment monitoring continued during the ACM and will continue during the SOR.  

In 2023, the only Appendix IV parameter detected at a concentration above the GPS in a sample 
from a compliance well at the waste boundary was arsenic. Molybdenum was detected above the 
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 § 257.95(g)(3)(ii) Alternative Source Demonstration for 
Assessment Monitoring 

The owner or operator must also include the demonstration in the annual groundwater monitoring 
and corrective action report required by § 257.90(e), in addition to the certification by a qualified 
professional engineer. 

No alternative source demonstrations were completed in 2023. 

 § 257.96(a) Extension of Time for Corrective Measures 
Assessment 

The assessment of corrective measures must be completed within 90 days, unless the owner or 
operator demonstrates the need for additional time to complete the assessment of corrective 
measure due to site-specific conditions or circumstances. The owner or operator must obtain a 
certification from a qualified professional engineer attesting that the demonstration is accurate. 
The 90-day deadline to complete the assessment of corrective measures may be extended for 
longer than 60 days. The owner or operator must also include the demonstration in the annual 
groundwater monitoring and corrective action report required by § 257.90(e), in addition to the 
certification by a qualified professional engineer. 

The ACM was initiated on April 15, 2019. The July 10, 2019, certification demonstrated the need for 
a 90-day deadline extension which was provided in the 2019 Annual Groundwater Monitoring and 
Corrective Action Report. The ACM was completed on September 19, 2019. Addendum No. 1 to the 
ACM was completed on November 25, 2020. Addendum No. 2 to the ACM was completed on June 5, 
2023. 

 §257.90(E)(6) OVERVIEW 
A section at the beginning of the annual report that provides an overview of the current status of 
groundwater monitoring and corrective action programs for the CCR unit. 

The specific requirements for the overview under §257.90(e)(6) are listed and the information is 
provided at the beginning of this report, before the Table of Contents. 

 REFERENCE 
U.S. Environmental Protection Agency (U.S. EPA), 2009, Statistical Analysis of Groundwater 
Monitoring Data at RCRA Facilities, Unified Guidance, EPA 530-R-09-007, March 2009.  
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Downgradient
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Downgradient, deeper
Downgradient
Downgradient

Downgradient
Downgradient

Downgradient, deeper
Downgradient

Downgradient, deeper

Background

Role in Monitoring Network

Downgradient, deeper
Downgradient
Downgradient Compliance

Upgradient

Monitoring Well

Lansing Generating Station / SCS Engineers Project #25223070.00

Table 1.  Groundwater Monitoring Well Network

Groundwater Elevation Only
Groundwater Elevation Only

Delineation
Delineation
Delineation
Delineation
Delineation
Delineation
Delineation
Compliance
Delineation
Compliance

Location in Monitoring Network
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Table 2.  CCR Rule Groundwater Samples Summary
Lansing Generating Station / SCS Engineers Project #25223070.00

Background 
Well

Delineation 
Well

Compliance 
Well

MW-6 MW-301 MW-302 MW-302A MW-303 MW-304 MW-304A MW-305 MW-306 MW-306A MW-307 MW-307A MW-308(1) MW-309(1)

4/10-11/2023 A A A A-NE -- A-NE A-NE A-NE A-NE A-NE A-NE A-NE -- --
10/30-31/2023 A A A A-NE -- A-NE A-NE A-NE A-NE A-NE A-NE A-NE -- --
Total Samples 2 2 2 2 0 2 2 2 2 2 2 2 0 0

Abbreviations:
A = Assessment Monitoring Sample

-- = Not Sampled

Notes:
1. No sampling events are currently planned for MW-308 or MW-309. These wells are intended for groundwater elevation measuremen ts only.
2. MW-303 had insufficient water for sampling during the April and October 2023 events.

Created by: NDK Date: 1/8/2018
Last revision by: NLB Date: 1/3/2024
Checked by: RM Date: 1/3/2024

Groundwater Elevation 
OnlySample Dates

Compliance Wells

A-NE = Assessment monitoring for nature and extent, wells sampled for 
arsenic, molybdenum, and selection-of-remedy parameters

Delineation Wells

I:\25223070.00\Deliverables\2023 LAN Fed CCR Annual Report\Tables\Table 2 - GW Samples Summary.xlsx Table 2, Page 1 of 1
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NM NM NM NM NM 666.28 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM 650.18 624.09 627.32 NI 638.10 NI NI NI NI NI NI NI NI NI

629.39 622.04 622.02 658.84 660.00 669.82 AB 648.24 653.68 653.40 647.61 643.01 634.50 649.87 649.03 649.01 660.45 669.88 652.12 668.38 667.45 651.71 624.70 628.98 NI 639.20 NI NI NI NI NI NI NI NI NI
NM NM NM NM NM 670.65 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM 650.22 624.89 627.75 NI 638.77 NI NI NI NI NI NI NI NI NI
NM NM NM NM NM 670.61 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM 649.58 624.09 627.28 NI 637.86 NI NI NI NI NI NI NI NI NI
NM NM NM NM NM 669.58 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM 650.81 625.70 628.75 NI 638.79 NI NI NI NI NI NI NI NI NI

628.63 620.82 617.50 AB AB 667.64 AB 647.07 652.25 651.90 646.36 642.61 634.07 648.77 648.49 648.23 NM NM NM NM NM 650.77 624.29 628.98 NI 638.62 NI NI NI NI NI NI NI NI NI
628.67 620.86 617.63 AB AB 667.96 AB 647.47 651.75 652.54 646.38 645.46 634.14 648.99 648.35 648.00 656.61 667.79 650.19 666.28 665.17 651.18 624.56 628.75 NI 638.57 NI NI NI NI NI NI NI NI NI

NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 624.62 628.27 NI 638.81 NI NI NI NI NI NI NI NI NI
NM NM NM AB AB 664.71 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 625.73 628.59 NI 637.32 NI NI NI NI NI NI NI NI NI

630.95 632.16 628.40 AB AB 672.78 AB 648.69 654.35 653.99 649.45 643.08 633.71 649.73 648.47 648.10 NM 672.64 654.55 671.05 669.22 652.57 629.19 629.99 NI 638.22 NI NI NI NI NI NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NI NM 623.61 NI 629.12 623.05 NI NI NI NI NI
NM NM NM AB AB 675.54 AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM 652.64 626.54 630.04 NI 638.03 623.79 NI 629.77 622.47 NI NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NI NM NM NI NM 620.60 NI NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NI NM NM NI NM 620.83 NI NI NI NI NI

629.38 620.61 621.38 AB AB 674.47 AB 648.17 654.45 654.04 647.94 643.23 633.80 648.82 648.86 649.40 661.08 674.36 656.06 672.16 670.46 650.20 624.46 627.68 623.19 637.98 621.57 624.88 627.24 620.43 620.40 NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 624.20 NM NM 625.76 NM NM 621.66 NI NI NI NI
NM NM NM AB AB 674.64 AB NM NM NM NM NM NM NM NM NM NM NM NM NM 650. 88 625.02 627.53 623.52 638.22 621.75 NM 626.98 620.37 620.63 NI NI NI NI

628.69 620.38 621.22 AB AB 673.37 AB 647.71 653.94 653.57 647.50 642.96 633.44 649.67 648.76 648.14 660.42 673.35 654.95 671.21 669.55 649.50 624.42 627.14 623.03 636.96 621.40 624.41 626.54 619.92 620.17 NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 625.04 NM 619.76 NM NI NI NI NI

628.84 620.55 621.36 AB AB 671.08 AB 647.97 652.31 652.92 647.39 642.92 634.38 649.58 648.86 648.21 659.59 670.95 652.86 669.02 667.74 650.79 624.02 627.87 623.12 638.07 621.46 624.31 627.02 620.03 620.14 NI NI NI NI
NM NM NM AB AB NM AB NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM 624.40 627.89 622.77 637.70 621.23 623.87 626.79 619.83 620.00 630.95 625.27 621.00 621.59

627.92 620.87 621.58 AB AB 669.47 AB 647.22 652.57 652.31 646.79 NM 631.59 649.26 648.79 648.21 658.98 669.17 651.25 667.85 666.63 651.19 623.92 628.46 623.12 636.67 621.57 624.11 627.14 620.38 620.82 630.01 625.48 621.44 622.02
627.54 620.48 621.38 AB AB 668.88 AB 647.28 652.46 652.12 646.53 642.79 632.44 649.12 648.65 647.96 658.72 668.58 650.77 667.12 665.96 650.46 624.33 627.65 622.85 637.62 621.20 623.74 626.44 619.95 620.28 631.74 625.28 621.09 621.92
627.51 620.48 621.19 AB AB 668.14 AB 646.82 652.10 651.79 645.58 642.68 635.44 649.00 648.61 647.90 658.32 667.79 650.24 666.48 665.37 649.34 627.00 628.86 623.10 638.68 621.29 623.87 626.41 619.91 620.17 634.90 626.25 620.90 621.68
627.18 620.05 620.69 AB AB 666.67 AB 647.19 651.83 651.42 645.95 642.67 638.17 648.93 648.58 647.83 657.69 666.36 649.16 665.06 664.10 649.81 629.46 629.87 623.09 641.17 621.19 623.59 626.42 619.59 619.90 638.27 626.12 620.66 621.42
627.65 620.66 621.36 AB AB 667.14 AB 647.31 652.11 651.71 646.61 642.88 640.13 649.09 648.91 648.24 658.09 666.58 649.60 665.47 664.41 650.86 630.67 630.29 623.71 641.69 621.72 619.00 627.17 620.42 620.61 639.74 626.72 621.44 622.04

NM NM NM AB AB NM AB 646.78 651.73 651.37 645.41 642.58 635.53 NM 648.61 NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM NM
627.05 620.12 620.91 AB AB 665.34 AB 646.34 651.12 650.79 643.88 642.34 639.04 648.57 648.39 647.63 656.97 664.97 647.72 663.92 663.06 AB 630.79 629.51 622.97 639.39 621.21 623.56 626.36 619.79 620.05 639.23 625.77 621.78 621.96
620.36 622.75 623.57 AB AB 664.79 AB 643.72 650.75 649.09 DRY 641.64 DRY 647.87 648.50 647.91 656.93 664.44 640.69 663.48 662.88 AB 623.40 628.61 621.32 DRY 622.31 623.95 624.54 622.07 622.68 629.13 617.75 622.89 622.37

NM 620.04 620.72 AB AB NM AB 644.47 649.65 649.28 DRY NM 631.27 647.75 647.96 647.25 655.66 664.29 644.42 662.20 661.57 AB 621.79 625.84 622.22 629.96 620.63 623.05 NM NM NM 628.53 624.46 NM NM
626.96 620.82 621.46 AB AB 663.59 AB 644.40 649.67 649.37 637.87 NM 629.13 647.92 648.28 647.54 655.61 664.20 644.43 662.11 661.51 AB 622.20 627.05 622.91 629.98 621.21 623.57 626.89 620.41 621.02 628.65 625.01 621.39 622.20

606.50 610.50 590.00 640.47 620.36 646.03 647.59 636.94 642.70 622.98 634.48 621.96 625.82 634.39 635.55 633.95 647.18 654.23 636.69 650.27 620.14 638.79 614.01 616.90 589.93 627.97 620.43 588.60 617.87 611.48 584.56 623.06 592.96 617.89 616.27

Notes: NM = not measured NI = not installed AB = abandoned

1.  The groundwater elevations recorded for MW11 on 2/19/04, 11/18/04, and 5/05/05 are not considered  reliable due to a minimal quantit y of water observed in the well.  The actual water table elevation could be lower than the reported value.
2.  MW-6 and MW-14 could not be located durin g this samplin g event.
3.  Repairs were completed at MW3 in July 2013.  Elevations calculated for February, April, and July 2013 are estimates based o n the old top of casin g elevation (657.36 feet amsl ).  MW3 was re-surveyed on June 3, 2014.
4.  MW1 was repaired in April 2013.  Groundwater elevations measured before this date are calculated usin g the old top of casin g elevation (637.60 ft amsl ). 
5.  TW18 was dama ged and could not be accessed for a water level measurement in April 2016.  The well was repaired in July 2016.  SW-4 was demoli shed and no lon ger exists.
6. On October 11, 2023, wells MW-1, MW305, MW-306, MW-306A, MW-308, MW-309 and SW-5 were roped off for plant demo and could not  be accessed. 

Created by: MDB Date:
Last revision by: JR Date:

Checked by: RM Date:
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Table 3.  Water Level Summary

Interstate Power & Light - Lansing, Iowa / SCS Engineers Project #25223070.00

April 10-12, 2023

April 4-7, 2022

February 5, 2020

Well Number

April 16, 2008

Top of Casing Elevation (feet amsl)

February 19, 2004

October 16, 2017

April 7-9, 2021

October 8, 2018

February 18, 2022

June 2, 2022
October 17-19, 2022

December 5, 2019

January 18, 2017

May 5, 2005

October 2, 2019

April 1, 2013

October 17, 2012

April 21, 2010

July 20, 2016

May 11, 2001

August 23, 2004

April 28, 2016

May 4, 2011

April 19-21, 2017

Measurement Date

February 23, 2021
October 19-20, 2020

April 16-17, 2018

April 15-16, 2019

August 19-21, 2020

December 10, 2015

July 1, 2013
April 29, 2014

June 20, 2019

11/20/2023
11/17/2023
8/9/2013

July 12-13, 2021
August 13, 2021

February 19-20, 2013

July 6, 2020

June 4, 2018

May 29, 2014

September 23, 2021

Bottom of Well Elevation (ft)

October 25-27, 2021

April 26, 2018

April 3, 2009

May 26, 2004

June 19-20, 2017

May 20-21, 2020

Screen Length (ft)

April 20, 2015

Top of Well Screen Elevation (ft)

March 8, 2002

October 27, 2016

April 25, 2012

May 30, 2007

November 18, 2004

August 15, 2017

May 19, 2006

October 30-31, 2023
October 11, 2023

Table 3, Page 1 of 1

02/26/2024 - Classification: Internal - ECRM13238679



April 10-12, 2023 628.61 625.00 96 0.038 2.8
October 11, 2023 630.00 625.00 289 0.017 1.31

April 10-12, 2023 621.00 617.75 148 0.022 1.66

October 11, 2023 624.46 622.22 168 0.013 1.01

Well
K Values 
(cm/sec)

K Values 
(ft/d)

MW-6 N/A N/A
MW-301 1.75E-03 5.0 0.40
MW-302 3.50E-03 9.9
MW-302A 2.03E-02 57
MW-303 2.19E-02 62
MW-304 1.68E-02 48
MW-304A 2.55E-03 7.2
MW-305 3.38E-03 9.6
MW-306 4.46E-02 126
MW-306A 3.04E-02 86
MW-307 4.03E-02 114
MW-307A 9.66E-03 27
Geometric 
Mean 1.1E-02 30

Groundwater flow velocity equation: V = [K*( �¦ h/ �¦ l)] / n

ft = feet
ft/d = feet per day
K = hydraulic conductivity �¦ l = distance between location 1 and 2
n = effective porosity �¦ h/ �¦ l = hydraulic gradient
V = groundwater flow velocity

Note:
1. See Figures 3, 4, 5, and 6 for velocity calculation flow path locations.

Created by: NDK Date: 9/26/2022
Last revision by: RM Date: 1/4/2024

Checked by: NLB Date: 1/4/2024

Flow Path A - Shallow Water Table - Northwest

Flow Path B - Deep Potentiometric Surface - Northwes t

V (ft/d)

Flow Path B - Deep Potentiometric Surface - Southeas t

Sampling Dates h1 (ft) h2 (ft) �¦ l (ft) �¦ h/ �¦ l (ft/ft) V (ft/d)

h1, h2 = point interpreted groundwater elevation 
at locations 1 and 2

Table 4A.  Horizontal Gradients and Flow Velocity
Lansing Generating Station / SCS Engineers Project #25223070.00

Assumed 
Porosity, n

Sampling Dates h1 (ft) h2 (ft) �¦ l (ft) �¦ h/ �¦ l (ft/ft) V (ft/d)

Sampling Dates h1 (ft) h2 (ft) �¦ l (ft) �¦ h/ �¦ l (ft/ft)

I:\25223070.00\Deliverables\2023 LAN Fed CCR Annual Report\Tables\
Table 4A - Horizontal Gradients and Flow Velocity Table.xlsx Table 4A, Page 1 of 1
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Vertical Hydraulic Gradients

Shallow Well MW302 MW304 MW306 MW307
Screen midpoint (2) (feet amsl) 621.90 625.43 616.48 628.06

Deep Well MW302A MW304A MW306A MW307A
Screen midpoint (feet amsl) 592.43 591.10 587.06 595.46

Measurement Date

Distance between  

midpoints (2) (ft)
Vertical 

Gradient (ft/ft)

Distance between  

midpoints (2) (ft)
Vertical 

Gradient (ft/ft)

Distance between  

midpoints (2) (ft)
Vertical 

Gradient (ft/ft)

Distance between  

midpoints (2) (ft)
Vertical 

Gradient (ft/ft)

February 23, 2021 NM NM NM NM NM NM NI NI
April 7-9, 2021 29.5 -0.161 29.8 0.095 28.7 0.004 NI NI
July 12-13, 2021 29.5 -0.174 29.7 0.089 28.6 0.006 31.5 -0.180
August 13, 2021 29.5 -0.181 29.9 0.085 28.9 0.015 31.1 -0.146
September 23, 2021 29.5 -0.163 29.7 0.085 28.7 0.012 31.9 -0.202
October 25-27, 2021 29.5 -0.195 29.8 0.087 28.6 0.009 33.5 -0.258
April 4-7, 2022 29.5 -0.223 30.0 -0.091 28.9 0.007 32.6 -0.399
October 17-19, 2022 29.5 -0.222 29.7 0.079 28.6 0.009 32.6 -0.413
April 10-12, 2023 29.5 -0.247 29.7 0.055 28.6 0.021 32.6 -0.349

October 11, 2023 (3) 29.5 -0.123 29.4 0.082 28.6 0.021 32.6 -0.125

Notes:  
1: A positive vertical gradient indicates upward groundwater flow.  A negative gradient indicates downward flow.
2: MW-304 and MW-306 are water table wells, and their screens were not fully submerged during all 2022 sampling events. The eff ective 

screen midpoint for a water table well is calculated for each sampling event as the midpoint between the water table elevation and the 
screen bottom elevation, and this value is used to calculate Distance Between Midpoints.

3: October 2023 measurements for MW306/MW306A were collected on October 30-31, 2023.

NI: Not Installed
NM: Not Measured

Created by: TK Date: 10/23/2020
Last revision by: NLB Date: 12/28/2023
Checked by: RM Date: 1/3/2024

January - December 2023

MW307/MW307AMW302/MW302A MW304/MW304A MW306/MW306A

Table 4B.  Vertical Gradients

Lansing Generating Station / SCS Engineers Project #25223070.00
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Table 5.  Groundwater Analytical Results Summary
Lansing Generating Station / SCS Engineers Project #25223070.00

Groundwater Elevation, ft amsl

Appendix III

Boron, ug/L NP 110 <58 <76 260 440 780 480 190 -- 590 --

Calcium, mg/L P 73.7 70 79 67 48 B <0.055 130 74 -- 42 --

Chloride, mg/L P 8.13 5.1 6.5 15 23 11 15 5.2 -- 17 --

Fluoride, mg/L P 0.304 <0.22 <0.38 <0.22 <0.38 <0.22 0.66 J <0.22 -- <0.22 --

Field pH, Std. Units P 7.98 7.40 7.15 8.10 8.05 6.87 7.19 7.28 7.38 7.66 --

Sulfate, mg/L P 28 21 21 63 38 <2.0 <2.1 44 -- 58 --

Total Dissolved Solids, mg/L NP 580 250 350 280 180 520 530 310 -- 200 --

Appendix IV UTL GPS

Antimony, ug/L NP 1.1 6 <0.69 <1.0 <0.69 <1.0 <0.69 <1.0 <0.69 -- <0.69 --

Arsenic, ug/L NP 4.5 10 <0.75 <0.53 5.0 3.7 51 42 <0.75 <0.53 1.9 J --

Barium, ug/L P 50.2 2,000 49 49 160 73 790 800 50 -- 230 --

Beryllium, ug/L DQ DQ 4 <0.27 <0.33 <0.27 <0.33 <0.27 <0.33 <0.27 -- <0.27 --

Cadmium, ug/L DQ DQ 5 <0.055 <0.10 <0.055 <0.10 <0.055 <0.10 <0.055 -- <0.055 --

Chromium, ug/L NP 1.10 100 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 -- <1.1 --

Cobalt, ug/L NP 0.5 6 <0.19 <0.17 <0.19 <0.17 1.2 1.3 <0.19 -- <0.19 --

Fluoride, mg/L NP 0.63 4 <0.22 <0.38 <0.22 <0.38 <0.22 0.66 J <0.22 -- <0.22 --

Lead, ug/L NP 1.9 15 <0.24 <0.24 <0.24 <0.24 0.39 J <0.24 <0.24 -- <0.24 --

Lithium, ug/L NP 4.9 40 <2.5 <2.5 8.7 J 5.8 J <2.5 <2.5 <2.5 -- 10 --

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

Molybdenum, ug/L NP 1.5 100 <1.2 <0.91 12 14 1.2 J 1.9 J <1.2 <0.91 22 --

Selenium, ug/L NP 5.8 50 <0.96 <1.4 <0.96 1.9 J <0.96 2.9 J <0.96  -- <0.96 --

Thallium, ug/L NP 0.5 2 <0.26 <0.26 <0.26 <0.26 ,0.26 <0.26 <0.26  -- <0.26 --

Radium 226/228 Combined, 
pCi/L

P 1.29 5 1.29 0.0554 0.830 0.521 4.33 1.07 0.371  -- 0.512 --

Additional Parameters - Selection of Remedy
Arsenic, dissolved, ug/L --- -- -- -- 50 -- -- -- -- --
Iron, dissolved, ug/L <36 -- 410 F1 -- 40,000 -- 55 J -- 46 J --
Iron, ug/L <36 -- 620 -- 43,000 -- <36 37 J <36 --
Magnesium, ug/L 32,000  -- 18,000  -- 42,000 -- 32,000 -- 13,000 --
Manganese, dissolved, ug/L <3.6 -- 590 -- 2,500 -- 5.4 J -- 110 --
Manganese, ug/L <3.6 -- 640 -- 2,300 -- <3.6 -- 220 --

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

Potassium, ug/L 930 -- 3,200    -- 3,900 -- 900 -- 3,100 --
Sodium, ug/L 4,100    -- 14,000  -- 19,000 -- 6,800 -- 15,000 --
Total Alkalinity, mg/L 300 -- 230 -- 540 -- 290 -- 120 --
Carbonate Alkalinity, mg/L <4.6 -- <4.6 -- <4.6 -- <4.6 -- <4.6 --
Bicarbonate Alkalinity, mg/L 300 -- 230 -- 540 -- 290 -- 120 --

See Page 3 for abbreviations and notes.

622.97 639.39

Background Well Compliance Wells Delineation Well

MW-303

Compliance Well

4/10/2023 4/11/2023
Parameter Name

UPL 
Method

UPL GPS

UPL or GPS not applicable

MW-301 MW-302

664.79 623.40 628.61 621.32

4/10/2023

665.34 630.79 629.51 DRY

MW-6

10/18/2022 4/11/2023 10/17/2022 10/19/2022 10/19/2022 4/11/2023 10/17/2022

MW-302A
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Table 5.  Groundwater Analytical Results Summary
Lansing Generating Station / SCS Engineers Project #25223070.00

Groundwater Elevation, ft amsl

Appendix III

Boron, ug/L NP 110

Calcium, mg/L P 73.7

Chloride, mg/L P 8.13

Fluoride, mg/L P 0.304

Field pH, Std. Units P 7.98

Sulfate, mg/L P 28

Total Dissolved Solids, mg/L NP 580

Appendix IV UTL GPS

Antimony, ug/L NP 1.1 6

Arsenic, ug/L NP 4.5 10

Barium, ug/L P 50.2 2,000

Beryllium, ug/L DQ DQ 4

Cadmium, ug/L DQ DQ 5

Chromium, ug/L NP 1.10 100

Cobalt, ug/L NP 0.5 6

Fluoride, mg/L NP 0.63 4

Lead, ug/L NP 1.9 15

Lithium, ug/L NP 4.9 40

Mercury, ug/L DQ DQ 2

Molybdenum, ug/L NP 1.5 100

Selenium, ug/L NP 5.8 50

Thallium, ug/L NP 0.5 2

Radium 226/228 Combined, 
pCi/L

P 1.29 5

Additional Parameters - Selection of Remedy
Arsenic, 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
Total Alkalinity, mg/L
Carbonate Alkalinity, mg/L
Bicarbonate Alkalinity, mg/L

See Page 3 for abbreviations and notes.

Parameter Name
UPL 

Method
UPL GPS

UPL or GPS not applicable

78 J -- 1,600 -- 240 -- 600 -- 290 -- 1100 1200 680 --

79 -- 37 -- 80 -- 280 -- 77 -- 39 38 52 --

8.6 -- 16 -- 5.5 -- 32 -- 5.8 -- 18 23 11 --

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

7.17 7.27 7.81 7.74 7.32 7.44 6.80 7.13 7.25 7.43 8.44 8.36 7.59 7.33

14 -- 69 -- 3.6 J -- 500 -- 34  -- 120 45 27  --

290 -- 270 -- 300 -- 1,500 -- 350  -- 900 160 270  --

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

<0.75 <0.53 <0.75 0.63 J 4.7 0.93 J 7.1 7.0 <0.75 <0.53 2.7 2.5 1.9 J 0.65 J

49 -- 29  -- 230  -- 390 -- 62 -- 280 230 100 --

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

<0.27 -- 0.076 J  -- <0.055  -- <0.055 -- <0.055 -- <1.1 <0.10 <0.055 --

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

<0.19 -- 0.88  -- <0.19  -- 0.30 J -- <0.19 -- 0.19 J <0.17 0.65 --

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

<0.24 -- 1.1  -- <0.24  -- <0.24 -- <0.24 -- <0.24 <0.24 <0.24 --

<2.5 -- <2.5  -- <2.5  -- 27 -- <2.5 -- 13 11 <2.5 --

-- -- --  -- --  -- -- -- -- -- -- <0.14 -- --

2.1 2.5 130 150 <1.2 1.1 J <1.2 <0.91 <1.2 <0.91 25 7.8 6.6 7.6

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

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

0.069  -- 0.296  -- 1.20  -- 0.693 -- 1.18 -- 1.51 0.165 0.683 --

-- -- -- -- -- -- 7.0 -- -- -- -- -- -- --
<36 -- <36 -- 7,400 -- 41,000 -- 1,400 -- 90 J -- 300 --
<36 50 J 380 390 8,500 3,300 42,000 50,000 1,500 1,400 110 68 J 330 36 J

34,000 -- 14,000 -- 30,000 -- 46,000 -- 32,000 -- 11,000 -- 24,000 --
<3.6 -- <3.6 -- 1,400 -- 7,000 -- 1,000 -- 450 -- 640 --
<3.6 -- 31 -- 1,300 -- 5,500 -- 940 -- 430 -- 610 --

-- -- -- -- -- -- -- -- -- -- -- -- -- --

1,400 -- 540 -- 1,500 -- 8,300 -- 1,000 -- 2,900 -- 2,000 --
6,300 -- 49,000 -- 7,000 -- 140,000 -- 9,100 -- 24,000 -- 28,000 --
330 -- 180 -- 360 -- 800 -- 350 -- 100 -- 270 --
<4.6 -- <4.6 -- <4.6 -- <12 -- <4.6 -- <4.6 -- <4.6 --
330 -- 180 -- 360 -- 800 -- 350 -- 100 -- 270 --

MW-304A

621.21 623.56

Delineation Wells

10/19/2022

MW-305 MW-306

10/19/2022 4/11/2023

MW-307

4/10/2023 10/18/2022

MW-306A MW-307A

10/17/20224/10/2023

622.31

10/17/2022

MW-304

10/18/2022 10/18/2022 4/10/2023

622.68 629.13 617.75623.95

4/11/2023

624.54

4/11/2023

622.07

4/10/2023

619.79 620.05 639.23 625.77626.36
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Table 5.  Groundwater Analytical Results Summary
Lansing Generating Station / SCS Engineers Project #25223070.00

4.4 Blue highlighted cell indicates the compliance well result exceeds the UPL (background) and the LOQ.
30.8 Yellow highlighted cell indicates the compliance well result exceeds the GPS.

17.0 Grayscale indicates additional parameters sampled for selection of remedy and evaluation of MNA.

Abbreviations:
UPL = Upper Prediction Limit LOD = Limit of Detection
UTL = Upper Tolerance Limit LOQ = Limit of Quantitation
-- = Not Analyzed P = Parametric UPL with 1-of-2 retesting
µg/L = micrograms per liter DQ = Double Quantification Rule (not detected in background)
mg/L = milligrams per liter

J = Estimated concentration at or above the LOD and below the LOQ.
B = Compound was found in blank and Sample
F1 = MS/MSD recovery exceeds control limits
* = UPL is below the LOQ for background sampling. For compliance wells, only results confirmed above the LOQ are evaluated as p otential 

Notes:
1. An individual result above the UPL or GPS does not constitute a statistically significant increase (SSI) above background or  statistically 
     significant increase above the GPS. See the accompanying letter text for identification of statistically significant resul ts.
2. GPS is the United States Environmental Protection Agency (US EPA) Maximum Contamination Level (MCL), if established; 
    otherwise, the value from 40 CFR 257.95(h)(2) is used.
3. Interwell UPLs calculated based on results from background well MW-6.
4. Interwell App III UPLs updated and App IV UTLs calculated in January 2023 based on background results through October 2022.

Created by: NDK Date:
Last revision by: EMS Date:

Checked by: RM Date:
Sci QA/QC: TK Date:

7/27/2023

4/10/2021
7/27/2023

1/14/202 4
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Groundwater 
Elevation

Field 
Temperature Field pH

Oxygen, 
Dissolved

Field Specific 
Conductance

Field 
Oxidation 
Potential Turbidity

(feet) (deg C) (Std. Units) (mg/L) (umhos/cm) (mV) (NTU)
10/17/2022 630.79 12.5 8.10 0.08 526 -185 1.31
4/10/2023 623.40 10.3 8.05 0.19 352 -150 0.00

10/19/2022 629.51 14.5 6.87 0.03 1045 -186 23.3
4/11/2023 628.61 6.9 7.19 0.29 871 -181 4.54

10/17/2022 622.97 11.6 7.28 6.27 620 106 1.39
4/11/2023 621.32 11.2 7.38 3.72 459 99 0.00

MW-303 10/17/2022 639.39 23.1 7.66 0.11 397 26 2.07
10/17/2022 621.21 11.9 7.17 6.97 643 169 0.01
4/10/2023 622.31 8.9 7.27 7.75 482 196 0.00

10/17/2022 623.56 10.6 7.81 0.13 481 -25 77.9
4/10/2023 623.95 10.6 7.74 0.21 423 116 28.8

10/18/2022 626.36 15.7 7.32 0.06 607 -187 8.17
4/11/2023 624.54 6.2 7.44 3.18 397 -92 1.71

10/19/2022 619.79 15.4 6.80 0.07 2120 -173 0.98
4/11/2023 622.07 12.0 7.13 0.27 1682 -166 4.12

10/19/2022 620.05 14.0 7.25 1.30 624 -91 3.21
4/11/2023 622.68 13.7 7.43 0.67 486 -93 0.83

10/18/2022 639.23 15.7 8.44 0.16 400 -176 4.34
4/10/2023 629.13 8.0 8.36 0.28 312 -150 0.00

10/18/2022 625.77 11.4 7.59 0.10 519 -99 2.57
4/10/2023 617.75 11.6 7.33 0.15 521 -14 0.00

10/18/2022 665.34 9.7 7.40 8.16 523 47 0.60
4/11/2023 664.79 9.9 7.15 8.38 596 141 0.97

Notes:
1. MW-303 had insufficient water for sam p le collection durin g  the A pril 2023 samp ling  event.

Created by: RM Date: 7/26/2023
Last revision by: RM Date: 7/26/2023

Checked by: EMS Date: 7/27/2023

Well Sample Date

Lansing Generating Station / SCS Engineers Project #25223070.00
Table 6.  Groundwater Field Data Summary

MW-6

MW-307A

MW-307

MW-306A

MW-306

MW-305

MW-304A

MW-304

MW-302A

MW-302

MW-301
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Approximate Site Location

Source: Horick, Paul J., Water Resources of Northeast Iowa, Iowa Department of Natural Resources Water Atlas Number 8, October 
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Boring Logs and Well Construction Documentation 
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ANALYTICAL REPORT
Eurofins Cedar Falls
3019 Venture Way
Cedar Falls, IA 50613
Tel: (319)277-2401

Laboratory Job ID: 310-242903-1
Client Project/Site: Alliant Lansing 25222070

For:
SCS Engineers
2830 Dairy Drive
Madison, Wisconsin 53718

Attn: Meghan Blodgett

Authorized for release by:
11/4/2022 8:58:24 AM
Jodie Bracken, Project Management Assistant II
Jodie.Bracken@et.eurofinsus.com

Designee for

Sandie Fredrick, Project Manager II
(920)261-1660
Sandra.Fredrick@et.eurofinsus.com

This report has been electronically signed and authorized by the signatory. Electronic
signature is intended to be the legally binding equivalent of a traditionally handwritten
signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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PQZ#S01/C 4R F!3>/<G=(AD,) S01/C#4>EP/026
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:#%E>@2&';F8G&95CGH&6&H$">$,I&0>$& E<>)(%>J<(*EK
+. :1.

4C @B) +B' C6<? ((<)+<++#+'&+, @

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

 E!><"@#
)B@) )B++ C6<? ((<)+<++#+'&+, @D)B++E/F!70G1

@B) +B) C6<? ((<)+<++#+'&+, @G3'-!Q(%#

:#%E>@2&';F8G&G575H&6&:#%(!,&R0 NA:'S
+. :1.

D)BH- +B) )BH- F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

=230C!2J

+B) )BA@F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (CT5H<,#$"?
+B) )BII F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (4G5U(<"-)
(B) )B+A F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B+AK17J//0FC

()) @I F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (7G5U><>$
)B() )B)@@F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B)@@.>GC0FC

)B@) )B(- C6<? ()<+,<++#()&)) ((<)+<++#(A&@I (GB (!?"-)
@B) (B( F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D(B(.L7!C0FC

)B@) )B(- F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B(-.!">/3

)B@) )B+, F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B+,?1>G

() +B@F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (FTB V."%E"-)
+B) (B+ F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (47:>!K/@#$-)
@B) )B-H F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B-H41/120FC

(B) )B+H F6<? ()<+,<++#()&)) ((<)+<++#(A&@I (D)B+HML>//0FC

W#$#<(!& E#)",%<K
+. :1.

7F5 @) +H C6<? ()<++<++#()&', (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

X>%(!&1",,>!D#@&'>!"@,&R':&7C85 S
)B( )B( 4N ()<+(<++#(+&)' (FT7 YL*Y&R':&8C55&YZ&US

:#%E>@2&[NH&L"#!@&'()*!"$J&6&L"#!@&'()*!"$J
+. :1.

G35TB9 O3 ()<(A<++#(@&(@ (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

W<>-$@&;(%#<&[!#D(%">$
C0//0P!/38 ()<(A<++#(@&(@ (64FCT4\="@(%">$&+#@-?%">$&N>%#$%"(!
C6<? ()<(A<++#(@&(@ (5T5F\=KJ#$I&1",,>!D#@I& !"#$%&

'-**!"#@
4N ()<(A<++#(@&(@ (FT45*YI&L"#!@
FCL!8<;C ()<(A<++#(@&(@ (C7GT5'*#?"Q"?& >$@-?%($?#I&L"#!@
%167118#. ()<(A<++#(@&(@ (47TCX#)*#<(%-<#I&L"#!@
QMN ()<(A<++#(@&(@ (4T34X-</"@"%KI&L"#!@

5F7!O028#.1G>7#E>//8
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+. :1.

44 @B) +B' C6<? ((<)+<++#+'&'A @

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

 E!><"@#
)B@) )B++ C6<? ((<)+<++#+'&'A @D)B++E/F!70G1

@B) +B) C6<? ((<)+<++#+'&'A @D+B)4F/O>31

:#%E>@2&';F8G&G575H&6&:#%(!,&R0 NA:'S
+. :1.

D)BH- +B) )BH- F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

=230C!2J

+B) )BA@F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (C4H<,#$"?
+B) )BII F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (B95U(<"-)
(B) )B+A F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D)B+AK17J//0FC

()) @I F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (BF5U><>$
)B() )B)@@F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D)B)@@.>GC0FC

)B@) )B(- C6<? ()<+,<++#()&)) ((<)+<++#(I&)( (445 (!?"-)
@B) (B( F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D(B(.L7!C0FC

)B@) )B(- F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (4T7 >/(!%
)B@) )B+, F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (5T39 V.#(@

() +B@F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D+B@?03L0FC

+B) (B+ F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (4T7 V:>!K/@#$-)
@B) )B-H F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D)B-H41/120FC

(B) )B+H F6<? ()<+,<++#()&)) ((<)+<++#(I&)( (D)B+HML>//0FC

W#$#<(!& E#)",%<K
+. :1.

C75 @) +H C6<? ()<+,<++#(A&), (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

X>%(!&1",,>!D#@&'>!"@,&R':&7C85 S
)B( )B( 4N ()<+(<++#(+&+) (BT5 YL*Y&R':&8C55&YZ&US

:#%E>@2&[NH&L"#!@&'()*!"$J&6&L"#!@&'()*!"$J
+. :1.

G79TC4 O3 ()<(-<++#(+&@) (

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

W<>-$@&;(%#<&[!#D(%">$
C0//0P!/38 ()<(-<++#(+&@) (64FGT7\="@(%">$&+#@-?%">$&N>%#$%"(!
C6<? ()<(-<++#(+&@) (5T53\=KJ#$I&1",,>!D#@I& !"#$%&

'-**!"#@
4N ()<(-<++#(+&@) (GTFB*YI&L"#!@
FCL!8<;C ()<(-<++#(+&@) (458CT5'*#?"Q"?& >$@-?%($?#I&L"#!@
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+. :1.

4B @B) +B' C6<? ((<)+<++#+'&@) @

H$(!K%# 1"!&L(?H$(!KM#@N<#*(<#@O$"% 1+#,-!% P-(!"Q"#<

 E!><"@#
)B@) )B++ C6<? ((<)+<++#+'&@) @D)B++E/F!70G1
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+. :1.
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+B) )BA@F6<? ()<+,<++#()&)) ((<)+<++#(I&), (4T9 VH<,#$"?
+B) )BII F6<? ()<+,<++#()&)) ((<)+<++#(I&), (735U(<"-)
(B) )B+A F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D)B+AK17J//0FC

()) @I F6<? ()<+,<++#()&)) ((<)+<++#(I&), (C95U><>$
)B() )B)@@F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D)B)@@.>GC0FC

)B@) )B(- C6<? ()<+,<++#()&)) ((<)+<++#(I&), (87 (!?"-)
@B) (B( F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D(B(.L7!C0FC

)B@) )B(- F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D)B(-.!">/3

)B@) )B+, F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D)B+,?1>G

() +B@F6<? ()<+,<++#()&)) ((<)+<++#(I&), (45."%E"-)
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@B) )B-H F6<? ()<+,<++#()&)) ((<)+<++#(I&), (D)B-H41/120FC
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B>317 C)+)= 'C-,C,'()*+,+-)'*, DB*'), E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*@ DB*')@ E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*C DB*')C E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*A DB*')+= E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*G DB*'),= E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*- DB*')C= E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*() DB*')A E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*(( DB*')A= E!3>/<F=
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 !"#$$%&'()'%*"+,--(./
 !"#$%&#'()*+,+-)'*(./0123&#4.4#526021178

97!:1;3<4031&#=//0>23#?>28026#+@+++)A)

C@)(5$"I!%*)'*,@EJ

#*(5/$'$"6()&78"9:;:HH"I!%*)'*,@EJ

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 C)+)= 'C-,C,'()*+,+-)'*(+ DB*C E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*(' H01/I#J/>2K E!3>/<F=

B>317 C)+)= 'C-,C,DJ#'()*'C-,C,<(*= D13L!I#J/>2K E!3>/<F=

B>317 C)+)= 'C-,C,?.4#'()*'C-,C,<+*= ?>"#.!237!/#4>MN/1 E!3>/<F=

B>317 C)+)= 'C-,C,'()*+,+-)'*@#%O DB*')@ E!3>/<F=

K@*@.(5"!7@-'$)./

#*(5/$'$"6()&78"9FGH=L

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 4D#,@))#RS#J'()*+,+-)'*( DB*')( E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*+ DB*')+ E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*' DB*')' E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*, DB*'), E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*@ DB*')@ E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*C DB*')C E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*A DB*')+= E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*G DB*'),= E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*- DB*')C= E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*() DB*')A E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*(( DB*')A= E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*(+ DB*C E!3>/<F=

B>317 4D#,@))#RS#J'()*+,+-)'*(' H01/I#J/>2K E!3>/<F=

B>317 4D#,@))#RS#J?.4#'()*'C-,+@<( ?>"#.!237!/#4>MN/1 E!3>/<F=

B>317 4D#,@))#RS#J?.4#'()*'C-,+@<+G ?>"#.!237!/#4>MN/1 E!3>/<F=

#*(5/$'$"6()&78"9FGHGF

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 4D#+@,).'()*+,+-)'*( DB*')( E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*' DB*')' E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*, DB*'), E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*A DB*')+= E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*G DB*'),= E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*(+ DB*C E!3>/<F=

B>317 4D#+@,).DJ#'()*'C-,-C<( D13L!I#J/>2K E!3>/<F=

B>317 4D#+@,).?.4#'()*'C-,-C<+ ?>"#.!237!/#4>MN/1 E!3>/<F=

#*(5/$'$"6()&78"9FGL;;

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 4D#+@,).'()*+,+-)'*@ DB*')@ E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*() DB*')A E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*(( DB*')A= E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*(' H01/I#J/>2K E!3>/<F=

B>317 4D#+@,).DJ#'()*'C-@))<( D13L!I#J/>2K E!3>/<F=

B>317 4D#+@,).?.4#'()*'C-@))<+ ?>"#.!237!/#4>MN/1 E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*((#%O DB*')A= E!3>/<F=

#*(5/$'$"6()&78"9FGF=L

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 4D#+@,).'()*+,+-)'*+ DB*')+ E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*C DB*')C E!3>/<F=
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 !"#$$%&'()'%*"+,--(./
 !"#$%&#'()*+,+-)'*(./0123&#4.4#526021178

97!:1;3<4031&#=//0>23#?>28026#+@+++)A)

K@*@.(5"!7@-'$)./"I!%*)'*,@EJ

#*(5/$'$"6()&78"9FGF=L"I!%*)'*,@EJ

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 4D#+@,).'()*+,+-)'*- DB*')C= E!3>/<F=

B>317 4D#+@,).DJ#'()*'C-C+@<( D13L!I#J/>2K E!3>/<F=

B>317 4D#+@,).?.4#'()*'C-C+@<+ ?>"#.!237!/#4>MN/1 E!3>/<F=

B>317 4D#+@,).'()*+,+-)'*+#%O DB*')+ E!3>/<F=

M'@5E"+@.N'&@"3"C%>'5@"2(>

#*(5/$'$"6()&78"9FGL:F

2(>"+(-?5@"4A !5'@*)"+(-?5@"4A 1.@?"B/?@ C().'D C@)7%E 1.@?"6()&7
B>317 H01/I#4>MN/026'()*+,+-)'*( DB*')( E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*+ DB*')+ E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*' DB*')' E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*, DB*'), E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*@ DB*')@ E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*C DB*')C E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*A DB*')+= E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*G DB*'),= E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*- DB*')C= E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*() DB*')A E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*(( DB*')A= E!3>/<F=

B>317 H01/I#4>MN/026'()*+,+-)'*(+ DB*C E!3>/<F=
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 !"#$%&'()*+,
 !"#$%&'( (')$*"$##+, -./'01&'234567684253
9+.:#;%<("%#&'=!!">$%'?>$,"$*'6@6664A4

$+),(-#.!/0+,#123#456789  !"#.!/0+,#123#7986:;:<8769
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9@?::#9A39A

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<46<66'62&67

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3A&@E

=$>!B,", (M'6@74 3 2C878C NK E ))F' GF.%>!<H= 34<66<66'34&27

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&42

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3A<66'3@&3@

$+),(-#.!/0+,#123#45678:  !"#.!/0+,#123#7986:;:<876:
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9<?::#9:3A8

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<46<66'62&2A

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&43

=$>!B,", (M'6@74 3 2C8C6@)HQA ))F' GF.%>!<H= 34<67<66'3A&47

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&64

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<38<66'36&@4

$+),(-#.!/0+,#123#456787  !"#.!/0+,#123#7986:;:<8767
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9@?::#9N3:A

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<46<66'62&@4

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&47

=$>!B,", (M'6@74 3 2C878C NK E ))F' GF.%>!<H= 34<66<66'34&27

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&47

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3A<66'3C&6@

$+),(-#.!/0+,#123#45678;  !"#.!/0+,#123#7986:;:<876;
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9@?::#993;8

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'44&42

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&4A

=$>!B,", (M'6@74 3 2C878C NK E ))F' GF.%>!<H= 34<66<66'34&27

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&4@

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3A<66'33&74

)V+.W"$,' #S>+'G>!!,
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 !"#$%&'()*+,
 !"#$%&'( (')$*"$##+, -./'01&'234567684253
9+.:#;%<("%#&'=!!">$%'?>$,"$*'6@6664A4

$+),(-#.!/0+,#123#45678A  !"#.!/0+,#123#7986:;:<876A
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9O?::#9@388

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'44&73

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&33

=$>!B,", (M'6@74 3 2C8@44NK E ))F' GF.%>!<H= 34<66<66'33&2E

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&4C

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3E<66'3A&44

$+),(-#.!/0+,#123#45678N  !"#.!/0+,#123#7986:;:<876N
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9<?::#8<3AA

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'44&@7

=$>!B,", 84@C= 64 2A4E64 -A D ))F' GF.%>!<H= 33<42<66'48&67

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&3A

=$>!B,", (M'6@74 3 2C8C6@)HQA ))F' GF.%>!<H= 34<67<66'3A&47

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&4A

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<38<66'48&@@

$+),(-#.!/0+,#123#45678:H  !"#.!/0+,#123#7986:;:<876@
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9@?::#973;A

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'43&4A

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&64

=$>!B,", (M'6@74 3 2C878C NK E ))F' GF.%>!<H= 34<66<66'34&27

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&4E

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3A<66'32&7@

$+),(-#.!/0+,#123#45678;H  !"#.!/0+,#123#7986:;:<876O
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9@?::#9:378

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'43&64

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'3E&7C

=$>!B,", (M'6@74 3 2C878C NK E ))F' GF.%>!<H= 34<66<66'34&27

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&34

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3A<66'36&24

)V+.W"$,' #S>+'G>!!,
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 !"#$%&'()*+,
 !"#$%&'( (')$*"$##+, -./'01&'234567684253
9+.:#;%<("%#&'=!!">$%'?>$,"$*'6@6664A4

$+),(-#.!/0+,#123#45678NH  !"#.!/0+,#123#7986:;:<876<
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9<?::#99388

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'43&22

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'38&33

=$>!B,", (M'6@74 3 2C8C6@)HQA ))F' GF.%>!<H= 34<67<66'3A&47

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&48

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<38<66'33&44

$+),(-#.!/0+,#123#45678@  !"#.!/0+,#123#7986:;:<87698
4!-&)=3#5!-,&2!-,#$'++,*-,>3#98?9O?::#993AA

2!-,#B,*,)C,>3#98?:9?::#8<37A

=$>!B,", 84@C= -A D@ 2A4E64 ))F' G

DE0,

F!-*% F!-*%

4,-%'>G&,0#DE0,  !"H(!+EI-BJ(

G&,0!&,>

'&#H(!+EK,>

F!-*%

LJ/",&

2)+J-)'(

M!*-'&

F.%>!<H= 33<42<66'43&7C

9+#I 244@= 2C87C7 JFK@ ))F' GF.%>!<H= 34<67<66'34&44

=$>!B,", C464= 3 2A4A77 =CL( ))F' GF.%>!<H= 33<46<66'38&37

=$>!B,", (M'6@74 3 2C8@44NK E ))F' GF.%>!<H= 34<66<66'33&2E

=$>!B,", (M'7@44'OP'Q 3 2C876@=2RL ))F' GF.%>!<H= 34<63<66'36&33

=$>!B,", G"#!S'(>TI!"$* 3 2C8@ACQ-4U ))F' GF.%>!<H= 34<3E<66'33&@@

$+),(-#.!/0+,#123#45678@H  !"#.!/0+,#123#7986:;:<87699
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Eurofins Cedar Falls

Eurofins Cedar Falls is a laboratory within Eurofins Environment Testing North Central, LLC, a company within Eurofins Environment Testing Group of
Companies

Job Notes
The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced,
except in full, without the written approval of the laboratory.  This report is confidential and is intended for the sole use of
Eurofins Environment Testing North Central, LLC and its client. All questions regarding this report should be directed to the
Eurofins Environment Testing North Central, LLC Project Manager who has signed this report.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the
methodology, with any exceptions noted. This report shall not be reproduced except in full, without the express written
approval of the laboratory. All questions should be directed to the Eurofins Environment Testing North Central, LLC Project
Manager.
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ANALYTICAL REPORT

PREPARED FOR
Attn: Meghan Blodgett

SCS Engineers
2830 Dairy Drive

Madison, Wisconsin 53718
Generated 8/17/2023 11:03:17 AM  Revision 2

JOB DESCRIPTION
Lansing Generating Station - 25223070

JOB NUMBER
310-253478-1

See page two for job notes and contact information.

Cedar Falls IA 50613
3019 Venture Way
Eurofins Cedar Falls
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���7�X�U�E�L�G�L�W�\ ���1�7�8 ������ ���������� ���������� �������� ���� ���������� ���������� ���� ���� ������ ���������� ���������� ���������� ���������� �������� ���������� ���� ���� ���� ���� ���� �������� ����������

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� �������� �������� �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� �������� ������ �������� �������� �������� ��������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� ������ �������� ���������� ������ ���������� ������

���&�D�O�F�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������������ �������� �������� �������� �������� �������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������������ ������������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������������� ������ ���������� ���������� ���������� ���������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ���������� ���������� ���������� ���������� �������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� �������� �������� �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� ������ ������ ������������ ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �������� ������ ������ ������ ������ ������ ������
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���/�R�F�D�W�L�R�Q���,�'�� ���0�:���������$
���1�X�P�E�H�U���R�I���6�D�P�S�O�L�Q�J���'�D�W�H�V��������

���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� ������������������ �������������������� ���������������������� �������������������� ������������������ �������������������� ���������������������� ������������������ ���������������������� ��������������������

���%�R�U�R�Q ���X�J���/ ���������� ���������� ������ ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���&�D�O�F�L�X�P ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���&�K�O�R�U�L�G�H ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���)�O�X�R�U�L�G�H ���P�J���/ ���������� ���������� ������ ������������ ������ ���������� ������ ������������ ���������� ������������ ������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���6�X�O�I�D�W�H ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ �������� �������� ������ �������� ������ �������� ������ �������� �������� �������� ������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ������������ ������������ ������ ������ ������ ���������� ������ ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ �������� ������������ ������ ������������ ������ ���������� ������ ������������ ������������ ������������ ����������

���%�D�U�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���&�D�G�P�L�X�P ���X�J���/ ���������� ������������ ������ ������������ ������ ������������ ������ �������������� ������������ ������������ ������

���&�K�U�R�P�L�X�P ���X�J���/ �������� �������� ������ ���������� ������ �������� ������ ���������� ���������� ���������� ������

���&�R�E�D�O�W ���X�J���/ �������� ���������� ������ ���������� ������ ���������� ������ ������������ ���������� ���������� ������

���/�H�D�G ���X�J���/ �������� �������� ������ ���������� ������ �������� ������ ���������� ���������� �������� ������

���/�L�W�K�L�X�P ���X�J���/ �������� ���������� ������ ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���0�H�U�F�X�U�\ ���X�J���/ ���������� ���������� ������ ������ ������ ������������ ������ ������������ ������������ ������ ������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

���6�H�O�H�Q�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������ ������������ ������ ������������ ������ ������������ ������ ������������ ���������� ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������ ������������ ������ ������������ ������ �������������� ������ ������������ ������������������ ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������ ������������ ������ �������������� ������ ������������ ������ ������������ ���������� �������������� ������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V���� ���� ������ ���� ������ ���� ������ �������� ���� ���� ������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ���������� ������������ ���������� ������������ ���������� ������������ ���������� ������������ ������������ ������������ ������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P�������� �������� �������� ������������ �������� �������� ������������ ������������ ������������ ������������ ������������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ���������� ������ ���������� �������� ���������� ���������� ���������� �������� ���������� ����������

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W �������������� �������������� ���� �������������� �������������� �������������� �������������� �������������� �������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 ������������ ������������ ������������ ������������ ������������ ������������ ������������ ���������� ������������ ������������ ������������

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ �������� �������� ������ �������� ������ �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ ������ ������ �������� ������ ������ �������� ������ �������� �������� �������� ��������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ �������� ������ �������� ������ ���������� �������� ���������� ������

���&�D�O�F�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������������ ������ ������ ������ ������ ������ ������ ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ ������ ������ ������ �������� ������ �������� ������ �������� �������� �������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������ ���������� ������ ������ ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ �������� ������ �������� ������ �������� �������� �������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ �������� �������� ������ �������� ������ �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ���������� ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������������ ������ ������ ������ ������ ������������ ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ �������� �������� �������� �������� ������ �������� �������� �������� ������
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���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� �������������������� �������������������� �������������������� ���������������������� ������������������ ���������������������� ������������������ ���������������������� ���������� ����������

���%�R�U�R�Q ���X�J���/ �������� �������� �������� ������ �������� �������� �������� �������� �������� ������

���&�D�O�F�L�X�P ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���&�K�O�R�U�L�G�H ���P�J���/ �������� �������� �������� �������� ���� �������� �������� �������� �������� ������

���)�O�X�R�U�L�G�H ���P�J���/ ������������ ������������ ���������� ������ ������������ ������������ ������������ ������������ ������������ ������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� ���������� �������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���6�X�O�I�D�W�H ���P�J���/ ������ ������ ���������� ���������� ���������� ������ ������ ������ �������� ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ �������� �������� �������� ������ �������� �������� �������� �������� �������� ������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ������������ ������ ������������ ������ ������ ���������� ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ �������� �������� �������� ������ �������� �������� �������� ���������� �������� ����������

���%�D�U�L�X�P ���X�J���/ �������� �������� �������� ������ �������� �������� �������� ������ �������� ������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������ ������������ ������ ������ ������������ ������������ ������������ ������������ ������

���&�D�G�P�L�X�P ���X�J���/ �������������� ������ �������������� ������ �������������� �������������� �������������� �������������� �������������� ������

���&�K�U�R�P�L�X�P ���X�J���/ ������������ ������������ ���������� ������ ���������� ���������� ���������� ���������� ���������� ������

���&�R�E�D�O�W ���X�J���/ ���������� ���������� ���������� ������ ���������� ���������� ������������ ������������ ������������ ������

���/�H�D�G ���X�J���/ ������������ ������������ ������������ ������ ������������ ������������ ���������� ������������ ������������ ������

���/�L�W�K�L�X�P ���X�J���/ �������� �������� ���������� ������ ���������� ���������� ���������� �������� ���������� ������

���0�H�U�F�X�U�\ ���X�J���/ ���������� ������ ���������� ������ ������ ������������ ������������ ������������ ������ ������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ �������� �������� ���������� �������� ���������� ���������� ���������� ���������� ���������� ��������

���6�H�O�H�Q�L�X�P ���X�J���/ ������ ������ ������ ������ ������ �������� ������������ �������� ������������ ������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������ ������������ ������ ������ ������������ ������������ ������������ ������������ ������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������������ ������������ ������ ������ ������������ ������������ ���������� ������������ �������� ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ���������� ������ ������ ������������ ������������ ���������� ������������ ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ������������ ������ ������ �������������� ������������ ������������ ������������ ������������ ������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V�������� �������� �������� ������ �������� �������� �������� �������� �������� ������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ������ �������������� ���������� �������������� �������������� ������������ �������������� ������������ �������������� ������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P�������� �������� �������� �������� �������� �������� �������� �������� ������������ ������������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ������ �������� ������ ���������� �������� ���������� �������� ���������� ��������

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W ���� �������������� �������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ �������� ���������� ���������� ���������� ���������� �������� ���������� ���������� ���������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 �������� ���������� ������������ ������������ ���������� ������������ ���������� ���������� ���������� ����������

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ ������ �������� �������� �������� �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ ������ ������ ������ ������������ ������������ ���������� ���������� �������� ���������� ����������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ���������� ���������� ���������� ���������� �������� ���������� ������

���&�D�O�F�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������������ ������ ������ ������ ������ ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������������ ���������� ���������� ���������� ���������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������������ ������������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ���������� ���������� ���������� �������� ���������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ �������� �������� �������� �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ �������� ������ ������ �������� ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ �������� ������ ������ ������ ������ ������ ������
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���6�L�Q�J�O�H���/�R�F�D�W�L�R�Q

���1�D�P�H�����,�3�/�������/�D�Q�V�L�Q�J

���/�R�F�D�W�L�R�Q���,�'�� ���0�:��������
���1�X�P�E�H�U���R�I���6�D�P�S�O�L�Q�J���'�D�W�H�V��������

���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� �������������������� �������������������� ������������������ �������������������� �������������������� ���������������������� �������������������� ������������������ �������������������� ���������������������� ������������������ ���������������������� ���������� ����������

���%�R�U�R�Q ���X�J���/ �������� �������� ������ ������ �������� ������ �������� ������ �������� ������ �������� �������� �������� ������

���&�D�O�F�L�X�P ���P�J���/ �������� �������� ������ ������ �������� ������ �������� ������ �������� ������ �������� �������� �������� ������

���&�K�O�R�U�L�G�H ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���)�O�X�R�U�L�G�H ���P�J���/ ������������ ������������ ������ ������ ������������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� ���� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� �������� ����������

���6�X�O�I�D�W�H ���P�J���/ �������� �������� ������ ������ �������� �������� �������� ������ �������� ������ ������ �������� �������� ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ ���������� ���������� ������ ������ ���������� ������ ���������� ������ ���������� ������ �������� ���������� ���������� ������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ������������ ������ ������ ������ ������������ ������ ������ ������ ���������� ������ ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ �������� ������ �������� �������� �������� ������ ������ ���� ���� �������� �������� �������� �������� ����

���%�D�U�L�X�P ���X�J���/ �������� �������� ������ ������ �������� ������ �������� ������ �������� ������ �������� �������� �������� ������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������ ������ ������ ������������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���&�D�G�P�L�X�P ���X�J���/ �������������� ������ ������ ������ �������������� ������ �������������� ������ �������������� ������ �������������� �������������� �������������� ������

���&�K�U�R�P�L�X�P ���X�J���/ ������������ ������������ ������ ������ ���������� ������ ���������� ������ �������� ������ ���������� ���������� ���������� ������

���&�R�E�D�O�W ���X�J���/ ���� ���������� ������ ������ ���������� ������ ���������� ������ ���������� ������ �������� ���������� �������� ������

���/�H�D�G ���X�J���/ ���������� ������������ ������ ������ ������������ ������ ������������ ������ ������������ ������ �������� ������������ ������������ ������

���/�L�W�K�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

���0�H�U�F�X�U�\ ���X�J���/ ���������� ������ ������ ������ ���������� ������ ������ ������ ������������ ������ ������������ ������������ ������ ������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ ���������� ���������� ������ ������ ���������� ���������� ���������� ������ ���������� ������ ���������� ���������� ���������� ������������

���6�H�O�H�Q�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������ ������ ������ ������������ ������ ������ ������ ������������ ������ ������������ ������������ ������������ ������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������������ ���������� ������ ������ ������ ������ ���������� ������ ���������� ������ �������� ������������ ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ������������ ������ ������ ������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ������������ ������ ������ ������ ������ ������������ ������ ������������ ������ ���������� ������������ ������������ ������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V�������� �������� ������ ������ �������� ������ �������� ������ �������� ������ ���� ���� ���� ������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ������ ������������ ���������� �������������� ���������� �������������� �������������� �������������� �������������� �������������� �������������� ������������ �������������� ��������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ������������ ���������� ���������� ���������� ������ ���������� ���������� ���������� ���������� ���������� ������ ���������� ������

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W ���� �������������� ������������ �������������� �������������� �������������� �������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ ���� ���������� �������� ���������� �������� �������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 ���������� ���������� ������������ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���� ���������� ����������

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ ������ ������ ������ �������� �������� ������ �������� ������ �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ ������ ������ ������ ������ ������ ������������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ���������� ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���&�D�O�F�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������ ������ �������������� ������ ������ ������ ������ ������ ������ ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ������������ ������ ������������ ������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������ ������ ������ ���������� ������ ���������� ������ ���������� ���������� ���������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������ ������ ������ �������������� ������ ������������ ������ �������������� �������������� �������������� ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ������ ������ �������� �������� ������ �������� ������ �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ������ ������ ������ ���������� ���������� ������ ���������� ������ ���������� ���������� �������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ �������� ������ �������� �������� ������ �������� �������� ���� ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������ ������ ������ ���������� ������ ������ ������ ������ ������ ������ ������ ������
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���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� ������������������ �������������������� ���������������������� ������������������ ���������������������� ������������������ ���������������������� ���������� ����������

���%�R�U�R�Q ���X�J���/ �������� �������� ������ �������� �������� �������� �������� �������� ������

���&�D�O�F�L�X�P ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������

���&�K�O�R�U�L�G�H ���P�J���/ �������� �������� �������� �������� �������� �������� �������� �������� ������

���)�O�X�R�U�L�G�H ���P�J���/ ������������ ������������ ������ ������������ ������������ ������������ ������������ ������������ ������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ����������

���6�X�O�I�D�W�H ���P�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ �������� �������� ������ �������� �������� �������� �������� �������� ������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ������������ ������������ ������ ������ ���������� ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ ������������ ������������ ������ ������������ ������������ ������������ ������������ ������������ ������������

���%�D�U�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������ ������ ������ ������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������������ ������ ������ ������������ ������������ ������������ ������������ ������

���&�D�G�P�L�X�P ���X�J���/ �������������� �������������� ������ �������������� �������������� �������������� �������������� �������������� ������

���&�K�U�R�P�L�X�P ���X�J���/ ���������� ���������� ������ ���������� ���������� ���������� ���������� ���������� ������

���&�R�E�D�O�W ���X�J���/ ���������� ���������� ������ ���������� ���������� ���������� ���������� ������������ ������

���/�H�D�G ���X�J���/ ������������ ������������ ������ ������������ ������������ ���������� ������������ ������������ ������

���/�L�W�K�L�X�P ���X�J���/ ���������� ���������� ������ ���������� ���������� ���������� ���������� ���������� ������

���0�H�U�F�X�U�\ ���X�J���/ ���������� ���������� ������ ������ ������������ ������������ ������������ ������ ������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ ���������� ���������� ���������� ���������� ���������� ���������� ���������� ���������� ������������

���6�H�O�H�Q�L�X�P ���X�J���/ ������ ������ ������ ������ ������������ ���������� ������������ ������������ ������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������������ ������ ������ ������������ ������������ ������������ ������������ ������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������ ������������ ������ ������������ ������������ ������������ ������������ ���������� ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������ �������������� ������ �������������� ���������� ������������ ���������������� ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������ ������������ ������ ������������ ������������ ������������ ������������ ���������� ������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V�������� �������� ������ �������� �������� �������� �������� �������� ������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ������������ ������������ ���������� ������������ ���������� ���������� ������������ ������������ ������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P�������� �������� �������� �������� �������� �������� �������� ������������ ������������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ���������� ���������� ���������� ���������� ���������� ������ ������ ����������

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W ������������ �������������� �������������� �������������� �������������� �������������� �������������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ ���������� ���������� ���������� �������� ���������� ���������� ���������� �������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 ���������� �������� ���������� ���������� ���������� ���������� ���� ���������� ����������

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ �������� �������� �������� �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ ������ ������ ���������� ���������� ���������� ���������� ���������� ���������� ����������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ���������� ���������� ���������� ���������� ���������� ���������� ������

���&�D�O�F�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������������ ������ ������ ������ ������ ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ������������ ������������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ ������ ������ ������ ���������� ���������� ���������� ���������� �������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ������ ������ ������ ���������� ���������� ���������� ���������� ���������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������ ������ ������ ������������ ������������ ���������� ������������ ���������� ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ �������� �������� �������� �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ������ ������ ���������� ���������� ���������� ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ������������ ������ ������ ������������ ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ ������ ������ ���������� ������ ������ ������ ������ ������ ������
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���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� �������������������� ���������������������� ������������������ ���������������������� ��������������������

���%�R�U�R�Q ���X�J���/ �������� �������� �������� �������� ���������� ����������

���&�D�O�F�L�X�P ���P�J���/ ������ ������ ������ ������ ������ ������

���&�K�O�R�U�L�G�H ���P�J���/ ������ ������ ������ ������ ������ ������

���)�O�X�R�U�L�G�H ���P�J���/ ������������ ������������ ������������ ������������ ������������ ������������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� ���������� ���������� ���������� ���������� ����������

���6�X�O�I�D�W�H ���P�J���/ ������ ������ ������ ������ �������� ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ �������� �������� �������� �������� �������� ��������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ���������� ���������� ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ �������� �������� �������� �������� �������� ��������

���%�D�U�L�X�P ���X�J���/ �������� �������� �������� �������� �������� ��������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������������

���&�D�G�P�L�X�P ���X�J���/ �������������� �������������� �������������� �������������� �������������� ����������

���&�K�U�R�P�L�X�P ���X�J���/ ���������� ���������� ���������� ���������� ���������� ����������

���&�R�E�D�O�W ���X�J���/ ���������� ���������� ������������ ������������ ���������� ������������

���/�H�D�G ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������������

���/�L�W�K�L�X�P ���X�J���/ ������ ������ ������ ������ ������ ������

���0�H�U�F�X�U�\ ���X�J���/ ������������ ������������ ������������ ������������ ������ ������������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ �������� �������� ������ ������ ������ ��������

���6�H�O�H�Q�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ����������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������������ ���������� ������������ ������������ ���������� ������������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ������������ ������������ �������������� ������������ ������������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ���������� ������������ �������������� ���������� ��������������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V�������� �������� �������� �������� �������� ��������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ������������ ������������ �������������� ������������ �������������� ��������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P������������ �������� ������������ �������� ������������ ������������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ���������� ���������� �������� ���������� ����

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W �������������� �������������� ������������ �������������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ ���������� ���������� ���������� ���������� ���������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 ���� ���� ���� ���� ���������� ����

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ ������ �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ �������� ������ �������� ������ ������ ������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ �������� ������ �������� �������� �������� ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ �������� ������ ������ ������ �������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������������ ������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ �������� ������ �������� �������� �������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ���������� ������ ���������� ���������� ���������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������������ ������ ������������ ������������ ������������ ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ ������ �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ���������� ������ ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ���� ������ �������� ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ �������� ������ ������ ������ ������ ������
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���6�L�Q�J�O�H���/�R�F�D�W�L�R�Q

���1�D�P�H�����,�3�/�������/�D�Q�V�L�Q�J

���/�R�F�D�W�L�R�Q���,�'�� ���0�:���������$
���1�X�P�E�H�U���R�I���6�D�P�S�O�L�Q�J���'�D�W�H�V������

���3�D�U�D�P�H�W�H�U���1�D�P�H ���8�Q�L�W�V �������������������� �������������������� ���������������������� ������������������ ���������������������� ��������������������

���%�R�U�R�Q ���X�J���/ �������� �������� �������� �������� �������� ������

���&�D�O�F�L�X�P ���P�J���/ ������ ������ ������ ������ ������ ������

���&�K�O�R�U�L�G�H ���P�J���/ �������� �������� �������� ������ ������ ������

���)�O�X�R�U�L�G�H ���P�J���/ ������������ ������������ ������������ ������������ ������������ ������

���)�L�H�O�G���S�+ ���6�W�G�����8�Q�L�W�V���������� ���������� ���������� ���������� ���������� ����������

���6�X�O�I�D�W�H ���P�J���/ ������ ������ ������ ������ ������ ������

���7�R�W�D�O���'�L�V�V�R�O�Y�H�G���6�R�O�L�G�V���P�J���/ �������� �������� �������� �������� �������� ������

���$�Q�W�L�P�R�Q�\ ���X�J���/ ���������� ���������� ���������� ������������ ������������ ������

���$�U�V�H�Q�L�F ���X�J���/ ������������ ���������� �������� �������� �������� ����������

���%�D�U�L�X�P ���X�J���/ �������� �������� �������� �������� �������� ������

���%�H�U�\�O�O�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������

���&�D�G�P�L�X�P ���X�J���/ �������������� �������������� �������������� �������������� �������������� ������

���&�K�U�R�P�L�X�P ���X�J���/ ���������� ���������� ���������� ���������� ���������� ������

���&�R�E�D�O�W ���X�J���/ ���������� ���������� ���������� ���������� ���������� ������

���/�H�D�G ���X�J���/ ������������ ������������ ���������� ������������ ������������ ������

���/�L�W�K�L�X�P ���X�J���/ ���������� ���������� ���������� ���������� ���������� ������

���0�H�U�F�X�U�\ ���X�J���/ ������������ ������������ ������������ ������������ ������ ������

���0�R�O�\�E�G�H�Q�X�P ���X�J���/ �������� �������� �������� �������� �������� ��������

���6�H�O�H�Q�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������

���7�K�D�O�O�L�X�P ���X�J���/ ������������ ������������ ������������ ������������ ������������ ������

���7�R�W�D�O���5�D�G�L�X�P ���S�&�L���/ ������������ ������������ ������������ �������������� ������������ ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ ������������ ������������ �������������� �������������� ������

���5�D�G�L�X�P�������� ���S�&�L���/ ������������ �������������� ������������ �������������� ������������ ������

���S�+���D�W���������'�H�J�U�H�H�V���&���6�W�G�����8�Q�L�W�V�������� �������� �������� �������� �������� ������

���)�L�H�O�G���2�[�L�G�D�W�L�R�Q���3�R�W�H�Q�W�L�D�O���P�9 ���������� ���������� ���������� ������������ ������������ ������������

���)�L�H�O�G���6�S�H�F�L�I�L�F���&�R�Q�G�X�F�W�D�Q�F�H���X�P�K�R�V���F�P������������ ������������ ������������ �������� ������������ ������������

���)�L�H�O�G���7�H�P�S�H�U�D�W�X�U�H���G�H�J���& ���������� ���������� ���������� ���������� ���������� ����������

���*�U�R�X�Q�G�Z�D�W�H�U���(�O�H�Y�D�W�L�R�Q���I�H�H�W �������������� �������������� �������������� �������������� �������������� ��������������

���2�[�\�J�H�Q�����'�L�V�V�R�O�Y�H�G���P�J���/ ���������� ���������� ���������� ���������� �������� ����������

���7�X�U�E�L�G�L�W�\ ���1�7�8 ���� ���� ���� ���� ���������� ����

���7�R�W�D�O���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ �������� �������� �������� ������

���,�U�R�Q�����G�L�V�V�R�O�Y�H�G ���X�J���/ �������� ������ �������� �������� �������� ������

���0�D�Q�J�D�Q�H�V�H�����G�L�V�V�R�O�Y�H�G���X�J���/ �������� ������ �������� �������� �������� ������

���,�U�R�Q�����W�R�W�D�O ���X�J���/ �������� ������ �������� �������� �������� ������

���0�D�J�Q�H�V�L�X�P�����W�R�W�D�O���X�J���/ ������������ ������ ������������ ������������ ������������ ������

���0�D�Q�J�D�Q�H�V�H�����W�R�W�D�O���X�J���/ �������� ������ �������� �������� �������� ������

���3�R�W�D�V�V�L�X�P�����W�R�W�D�O���X�J���/ ���������� ������ ���������� ���������� ���������� ������

���6�R�G�L�X�P�����W�R�W�D�O ���X�J���/ ������������ ������ ������������ ������������ ������������ ������

���%�L�F�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ �������� ������ �������� �������� �������� ������

���&�D�U�E�R�Q�D�W�H���$�O�N�D�O�L�Q�L�W�\���D�V���&�D�&�2�����P�J���/ ���������� ������ ���������� ���������� ���������� ������

���$�U�V�H�Q�L�F�����G�L�V�V�R�O�Y�H�G���X�J���/ ������������ ������ �������� ������ ������ ������

���0�R�O�\�E�G�H�Q�X�P�����G�L�V�V�R�O�Y�H�G���X�J���/ �������� ������ ������ ������ ������ ������
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Constituent Well Upper Lim. Lower Lim. Compliance Sig. N %NDs ND Adj. Transform Alpha Method

Arsenic (ug/L) MW-301 5.923 4.35 10 No 11 0 None No 0.01 Param.

Arsenic (ug/L) MW-302 50.25 36. 08 10 Yes 11 0 None No 0.01 Param.

Arsenic (ug/L) MW-302A 0.88 0.75 10 No 7 100 None No 0.008 NP (NDs)

Arsenic (ug/L) MW-303 2.452 1.403 10 No 11 0 None No 0.01 Param.

Arsenic (ug/L) MW-304 0.88 0.75 10 No 8 100 None No 0.004 NP (NDs)

Arsenic (ug/L) MW-304A 1.3 0.75 10 No 7 71.43 None No 0.008 NP (normality)

Arsenic (ug/L) MW-305 4.913 1.584 10 No 8 0 None No 0.01 Param.

Arsenic (ug/L) MW-306 9.858 7.876 10 No 12 0 None No 0.01 Param.

Arsenic (ug/L) MW-306A 0.88 0.75 10 No 7 100 None No 0.008 NP (NDs)

Arsenic (ug/L) MW-6 (bg) 0.88 0.24 10 No 11 72.73 None No 0.006 NP (normality)

Arsenic (ug/L) MW-307 2.892 1.708 10 No 5 0 None No 0.01 Param.

Arsenic (ug/L) MW-307A 2.302 0.4216 10 No 5 20 Kapla... No 0.01 Param.

Confidence Interval
Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev     Printed 2/8/2023, 4:54 PM
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Parametric and Non-Parametric (NP) Confidence Interval

Compliance limit is exceeded.*  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on  

Constituent: Arsenic    Analysis Run 2/8/2023 4:53 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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Confidence Interval
Constituent: Arsenic (ug/L)    Analysis Run 2/8/2023 4:54 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

6/20/2019

10/2/2019

12/5/2019

2/5/2020

5/19/2020

5/20/2020

7/6/2020

10/19/2020

10/20/2020

2/23/2021

4/7/2021

4/8/2021

4/9/2021

7/12/2021

8/13/2021

10/26/2021

10/27/2021

4/4/2022

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-301 MW-302 MW-302A MW-303 MW-304 MW-304A MW-305 MW-306 MW-306A

3.9

4.4

5.4

5.4

5.6

3.8

6

5

7.1

4.9

5

30.8

47.6

50.4

37

53

33

48

33

51

40

51

<0.88 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

1.2

2.3

2.3

1.4 (J)

2.5

1.4 (J)

3.2

1.5 (J)

2.2

1.3 (J)

1.9 (J)

<0.75 (U)

<0.75 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

1.3 (J)

<0.88 (U)

<0.88 (U)

0.78 (J)

<0.75 (U)

<0.75 (U)

<0.75 (U)

2.2

3.4

3.6

5.6

1.7 (J)

3.9

0.89 (J)

4.7

8.6

12

9.3

9.4

8.5

10

9

8

8.2

8.6

7.7

7.1

<0.88 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

5.136

0.9437

5.923

4.35

43.16

8.5

50.25

36.08

0.8057

0.06949

0.88

0.75

1.927

0.6294

2.452

1.403

0.7825

0.06018

0.88

0.75

0.87

0.1985

1.3

0.75

3.249

1.571

4.913

1.584

8.867

1.263

9.858

7.876

0.8057

0.06949

0.88

0.75

ND substitution: RL or RL/2 if <15% NDs.
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Confidence Interval
Constituent: Arsenic (ug/L)    Analysis Run 2/8/2023 4:54 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Page 2

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

6/20/2019

10/2/2019

12/5/2019

2/5/2020

5/19/2020

5/20/2020

7/6/2020

10/19/2020

10/20/2020

2/23/2021

4/7/2021

4/8/2021

4/9/2021

7/12/2021

8/13/2021

10/26/2021

10/27/2021

4/4/2022

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

MW-6 (bg) MW-307 MW-307A

0.23 (J)

0.26 (J)

0.24 (J)

<0.75 (U)

<0.75 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

2.1

2.4

2.5

1.8 (J)

2.7

<0.75 (U)

0.76 (J)

1.3 (J)

2.1

1.9 (J)

0.6355

0.2569

0.88

0.24

2.3

0.3536

2.892

1.708

1.362

0.6275

2.302

0.4216

ND substitution: RL or RL/2 if <15% NDs.
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5) If not normal or transformed normal, calculate non-parametric prediction limit. 

Consistent with the Unified Guidance, parametric prediction limits are calculated based on a 
1-of-2 retesting protocol and a 10 percent site-wide false positive rate. Sanitas establishes the 
per-test significance level based on user inputs of the number of events per year, number of 
constituents being evaluated, and number of compliance wells. For this update, the following values 
were used: 

Parameter Value Comments 

Evaluations per year 2 April and October events 

Constituents analyzed 7 Total of 7 Appendix III constituents 

Compliance wells 3 Three compliance wells at the waste boundary 
 

Non-parametric prediction limits are also based on a 1-of-2 retesting protocol.  

For results with 100 percent non-detects in the background data, if any, evaluation under the Double 
Quantification Rule means that a statistically significant increase (SSI) has not occurred for a 
compliance well unless two sample results from the well exceed the laboratory’s reporting limit or 
quanitification limit. All of the Appendix III constituents were detected at least one in the background 
wells; therefore, UPLs were calculated for all. Although UPLs were calculated for all Appendix III 
constituents, a future result will not be identified as an SSI unless two sample results exceed both 
the UPL and the reporting limit or quantification limit. 

For evaluation of parameters with less than 100 percent non-detects in the background sampling, 
the non-detects were adjusted using the Kaplan-Meier technique, unless the non-detects represent 
less than 15 percent of the total samples, in which case one-half of the detection limit was used. 

Interwell prediction limit analysis Appendix III results are included in Attachment 4.  

INTERWELL TOLERANCE LIMITS 
Interwell tolerance limits for Appendix IV parameters were calculated using background data from 
the upgradient monitoring well (MW-6) for each monitored constituent, with outliers removed as 
noted above. During this evaluation of compliance monitoring, groundwater results from December 
2015 through October 2022 were included to calculate the interwell tolerance limits. The tolerance 
limit analysis was performed in Sanitas, including the same five steps listed above. Management of 
non-detect results in the background data was also the same as described above for prediction 
limits. As recommended in the Unified Guidance, the UTL was calculated with 95 percent confidence 
and 95 percent coverage.  

Interwell tolerance limits analysis results are included in Attachment 5. 

NDK/AJR/SCC 

I:\25222070.00\Data and Calculations\Sanitas\2301_LAN CCR Stats Update\230104_LAN_AppIII_IV_Background.docx
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Time Series
Constituent: Antimony (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Constituent: Barium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Boron (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Boron (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Page 2

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

10/16/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

6/20/2019

10/2/2019

5/19/2020

5/20/2020

7/6/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

7/12/2021

8/13/2021

10/26/2021

10/27/2021

4/4/2022

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-6 (bg) MW-307 MW-307A

25.7 (J)

<50 (U)

<50 (U)

<50 (U)

<50 (U)

31.9 (J)

42.1 (J)

40 (J)

41.2 (J)

29.8 (J)

42.9 (J)

40.2 (J)

<110 (U)

<110 (U)

<73 (U)

<80 (U)

<58 (U)

64 (J)

<58 (U)

<58 (U)

220

250

280

400

1100

370

380

300

430

680

ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Cadmium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Cadmium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Calcium (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Calcium (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Chloride (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Chloride (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Chromium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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<1.1 (U)

<1.1 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Chromium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Cobalt (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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0.16 (J)

0.11 (J)
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0.11 (J)

0.11 (J)

0.11 (J)

0.23 (J)

<0.19 (U)

<0.19 (U)
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1.1

1.2

1.1

3.2

1.1

1.2

1.2

1.1

1.1

1.1

1.5

1.3

1

0.86

1

1.1

1.5

1.2

0.41 (J)

0.098 (J)

<0.091 (U)

<0.091 (U)

<0.19 (U)

0.45 (J)

<0.19 (U)

0.14 (J)

<0.5 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

0.09 (J)

0.22 (J)

0.14 (J)

0.14 (J)

0.36 (J)

0.21 (J)

<0.091 (U)

0.12 (J)

<0.091 (U)

0.098 (J)

<0.091 (U)

<0.19 (U)

<0.19 (U)
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1.1
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0.22 (J)

<0.091 (U)
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3.2

0.83

0.43 (J)

0.88

<0.19 (U)

0.48 (J)

0.88

0.52

0.27 (J)

0.32 (J)

0.12 (J)

0.29 (J)

<0.19 (U)

<0.19 (U)

<0.19 (U)

1

0.98

0.53

0.24 (J)

0.35 (J)

0.3 (J)

0.49 (J)

0.3 (J)

0.33 (J)

0.18 (J)

0.22 (J)

0.17 (J)

0.21 (J)

0.19 (J)

<0.19 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Cobalt (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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0.021 (J)

<0.014 (U)

<0.014 (U)

<0.15 (U)

<0.062 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.19 (U)

<0.19 (U)
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0.15 (J)

0.15 (J)

<0.19 (U)

<0.19 (U)

0.19 (J)

0.54

0.57

0.77

0.68

0.65

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



0

1.8

3.6

5.4

7.2

9

12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-302A

MW-303

MW-304

MW-304A

MW-305

MW-306

MW-306A

MW-6 (bg)

MW-307

MW-307A

Field pH

Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Field pH (Std. Units)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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6.9

7

7
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7.4

7.6

7.33

7.25

7.15

7.34

7.28

8

8

7.6

7.8

7.7

8.1

7.7

7.9

7.4

8

8

7.9

8

8

7.9

7.77

8

7.45

8.07

7.66

7.4

7

7.3

7.16

7.27

7.29

7.25

7.17

8

8

7.89

8.01

7.78

8.09
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7.81

7.2
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7.17

7.29
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6.9
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7.34

7.19

7.25

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Field pH (Std. Units)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Fluoride (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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<0.23 (U)
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<0.28 (U)

<0.22 (U)
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<0.28 (U)

<0.22 (U)

<0.22 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Fluoride (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Lead (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Lead (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Lithium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Lithium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Mercury (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Mercury (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Molybdenum (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Molybdenum (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Time Series    Analysis Run 12/16/2022 12:15 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Selenium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Time Series
Constituent: Selenium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Sulfate (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Sulfate (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Thallium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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ND substitution: RL or RL/2 if <15% NDs.
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Time Series
Constituent: Thallium (ug/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Total Radium (pCi/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Time Series
Constituent: Total Radium (pCi/L)    Analysis Run 12/16/2022 12:16 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test

Antimony (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 17 0.3204 0.381 unknown ShapiroWilk

Arsenic (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 19 0.6942 0.9609 unknown ShapiroWilk

Barium (ug/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 19 45.29 2.015 normal ShapiroWilk

Beryllium (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 17 0.1392 0.1076 unknown ShapiroWilk

Boron (ug/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 20 55.24 23.15 ln(x) ShapiroWilk

Cadmium (ug/L) MW-6 (bg) Yes 0.56 12/10/2015 Dixon`s 0.05 17 0.06812 0.1279 ln(x) ShapiroWilk
Calcium (mg/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 20 69.05 2.475 normal ShapiroWilk

Chloride (mg/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 20 6.675 0.7684 normal ShapiroWilk

Chromium (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 19 0.9247 0.1671 unknown ShapiroWilk

Cobalt (ug/L) MW-6 (bg) n/a n/a n/a NP (nrm) NaN 19 0.18 0.1783 unknown ShapiroWilk

Field pH (Std. Units) MW-6 (bg) No n/a n/a NP (nrm) NaN 20 7.562 0.2242 unknown ShapiroWilk

Fluoride (mg/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 20 0.1886 0.1272 ln(x) ShapiroWilk

Lead (ug/L) MW-6 (bg) Yes 1.9 12/10/2015 Dixon`s 0.05 19 0.2627 0.4036 normal ShapiroWilk
Lithium (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 18 3.35 1.072 unknown ShapiroWilk

Mercury (ug/L) MW-6 (bg) n/a n/a n/a NP (nrm) NaN 16 0.07413 0.04168 unknown ShapiroWilk

Molybdenum (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 19 0.7284 0.4845 unknown ShapiroWilk

Selenium (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 18 0.9656 1.233 unknown ShapiroWilk

Sulfate (mg/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 20 24.8 1.715 normal ShapiroWilk

Thallium (ug/L) MW-6 (bg) No n/a n/a NP (nrm) NaN 16 0.2701 0.1602 unknown ShapiroWilk

Total Dissolved Solids (mg/L) MW-6 (bg) Yes 580 5/20/2020 Dixon`s 0.05 20 331.7 68.5 normal ShapiroWilk
Total Radium (pCi/L) MW-6 (bg) No n/a n/a EPA 1989 0.05 17 0.3934 0.3615 normal ShapiroWilk

Outlier Analysis
Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev     Printed 1/1/2023, 4:27 PM
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0

0.4

0.8

1.2

1.6

2

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Antimony    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 17

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 1611, low
cutoff = 0.00001819, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Antimony (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

0.18 (J)

<0.058 (U)

<0.058 (U)

<0.058 (U)

<0.058 (U)

<0.026 (U)

0.027 (J)

0.037 (J)

<0.026 (U)

<0.15 (U)

<0.078 (U)

<0.53 (U)

<0.58 (U)

<1.1 (U)

<1.1 (U)

<0.69 (U)

<0.69 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Arsenic    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 22.89, low
cutoff = 0.007864, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Arsenic (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<4.5 (U)

0.28 (J)

0.26 (J)

0.19 (J)

0.23 (J)

0.28 (J)

0.18 (J)

0.28 (J)

0.23 (J)

0.26 (J)

0.24 (J)

<0.75 (U)

<0.75 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Barium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 45.29, std. dev.
2.015, critical Tn 2.532

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9628
Critical = 0.917  
The distribution was found
to be normally distrib-
uted.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Barium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

41.9

43

43

43.1

43.8

44

44.1

44.6

45

45.4

45.5

45.6

46

46

46.5

47

48

49 (B)

49

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Beryllium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 17

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 2.22, low
cutoff = -0.5992, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Beryllium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<0.17 (U)

<0.08 (U)

<0.08 (U)

<0.08 (U)

<0.08 (U)

<0.012 (U)

<0.012 (U)

<0.012 (U)

<0.012 (U)

<0.12 (U)

<0.089 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Boron    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 20

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 55.24, std. dev.
23.15, critical Tn 2.557

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9613
Critical = 0.92 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Boron (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

25.7 (J)

29.8 (J)

31.9 (J)

40 (J)

40.2 (J)

41.2 (J)

42.1 (J)

42.9 (J)

<50 (U)

<50 (U)

<50 (U)

<50 (U)

<58 (U)

<58 (U)

<58 (U)

64 (J)

<73 (U)

<80 (U)

<110 (U)

<110 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Dixon's Outlier Test

MW-6 (bg)

Constituent: Cadmium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 17

Statistical outlier is
drawn as solid.
Testing for 1 high outlier.
Mean = 0.06812.
Std. Dev. = 0.1279.
<0.56 (U): c = 0.6751
tabl = 0.49.
Alpha = 0.05.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9092
Critical = 0.906 (after
natural log transforma-
tion) 
The distribution, after
removal of suspect val-
ue, was found to be log-
normal.

02/26/2024 - Classification: Internal - ECRM13238679



Dixon's Outlier Test
Constituent: Cadmium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<0.018 (U)

<0.018 (U)

<0.018 (U)

<0.018 (U)

<0.029 (U)

<0.029 (U)

<0.029 (U)

<0.029 (U)

<0.033 (U)

<0.039 (U)

<0.049 (U)

<0.051 (U)

<0.051 (U)

<0.055 (U)

<0.055 (U)

<0.077 (U)

<0.56 (UO)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Calcium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

n = 20

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 69.05, std. dev.
2.475, critical Tn 2.557

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9632
Critical = 0.92  
The distribution was found
to be normally distrib-
uted.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Calcium (mg/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

64

64.6

66.5

66.9

67

67.8

68.2

68.6

68.6

68.9

69

69.6

70

70

71

71

72

72

72.6

72.7

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Chloride    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

n = 20

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 6.675, std. dev.
0.7684, critical Tn 2.557

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9626
Critical = 0.92  
The distribution was found
to be normally distrib-
uted.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Chloride (mg/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

5.1

5.3

5.6

6.2

6.3

6.5

6.5

6.5

6.5

6.6

6.7

6.8

6.8

6.9

7

7.3

7.5

7.6

7.7

8.1

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Chromium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 3.335, low
cutoff = 0.2507, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Chromium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<0.96 (U)

0.82 (J)

0.81 (J)

0.81 (J)

1.1

0.76 (J)

0.68 (J)

0.71 (J)

0.66 (J)

0.97 (J)

0.73 (J)

<0.98 (U)

<0.98 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Cobalt    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Cobalt (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<0.1 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

0.034 (J)

0.021 (J)

<0.014 (U)

<0.014 (U)

<0.15 (U)

<0.062 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.19 (U)

<0.19 (U)

<0.19 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Tukey's Outlier Screening

MW-6 (bg)

Constituent: Field pH    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

S
td

. U
ni

ts

n = 20

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 8.675, low
cutoff = 6.568, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Field pH (Std. Units)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

8

7.7

7.4

7.7

8.1

7.8

7.2

7.5

7.5

7.7

7.5

7.4

7.5

7.5

7.5

7.42

7.39

7.7

7.32

7.4

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Fluoride    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

n = 20

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 0.1886, std. dev.
0.1272, critical Tn 2.557

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9226
Critical = 0.92 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Fluoride (mg/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

0.082 (J)

0.084 (J)

0.092 (J)

0.094 (J)

0.1 (J)

<0.1 (U)

0.12 (J)

0.12 (J)

0.12 (J)

0.14 (J)

0.15 (J)

<0.19 (U)

<0.22 (U)

<0.22 (U)

<0.23 (U)

<0.23 (U)

<0.23 (U)

<0.28 (U)

0.34 (J)

0.63

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Dixon's Outlier Test

MW-6 (bg)

Constituent: Lead    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

Statistical outlier is
drawn as solid.
Testing for 1 high outlier.
Mean = 0.2627.
Std. Dev. = 0.4036.
<1.9 (U): c = 0.8883
tabl = 0.462.
Alpha = 0.05.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9197
Critical = 0.914  
The distribution, after
removal of suspect val-
ue, was found to be nor-
mally distributed.

02/26/2024 - Classification: Internal - ECRM13238679



Dixon's Outlier Test
Constituent: Lead (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<0.033 (U)

<0.033 (U)

0.065 (J)

<0.11 (U)

<0.12 (U)

<0.13 (U)

0.13 (J)

<0.19 (U)

<0.19 (U)

<0.19 (U)

<0.19 (U)

<0.21 (U)

<0.21 (U)

<0.24 (U)

<0.24 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<1.9 (UO)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Tukey's Outlier Screening

MW-6 (bg)

Constituent: Lithium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 18

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 32.52, low
cutoff = 0.365, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Lithium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<2.5 (U)

<4.9 (U)

<4.9 (U)

<4.9 (U)

<4.9 (U)

<2.9 (U)

<2.9 (U)

3 (J)

<4.6 (U)

<4.6 (U)

<2.7 (U)

<2.7 (U)

<2.3 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Tukey's Outlier Screening

MW-6 (bg)

Constituent: Mercury    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 16

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

The results were invalid-
ated, because both the
lower and upper quartiles
represent reporting limits.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Mercury (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

MW-6 (bg)

<0.012 (U)

<0.039 (U)

<0.039 (U)

<0.039 (U)

<0.039 (U)

<0.046 (U)

<0.046 (U)

<0.046 (U)

<0.09 (U)

<0.09 (U)

<0.09 (U)

<0.1 (U)

<0.1 (U)

<0.15 (U)

<0.15 (U)

<0.11 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Tukey's Outlier Screening

MW-6 (bg)

Constituent: Molybdenum    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 19

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were square trans-
formed to achieve best
W statistic (graph shown
in original units).

High cutoff = 2.357, low
cutoff = -2.012, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Molybdenum (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<1.5 (U)

0.25 (J)

0.24 (J)

0.31 (J)

0.21 (J)

0.25 (J)

0.26 (J)

0.31 (J)

0.26 (J)

0.28 (J)

<0.57 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.3 (U)

<1.3 (U)

<1.2 (U)

<1.2 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Tukey's Outlier Screening

MW-6 (bg)

Constituent: Selenium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 18

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were natural log
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 9.168, low
cutoff = 0.04969, based
on IQR multiplier of 3.
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Tukey's Outlier Screening
Constituent: Selenium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

<5.8 (U)

0.57 (J)

0.46 (J)

0.54 (J)

0.36 (J)

0.5 (J)

0.36 (J)

0.52 (J)

0.47 (J)

0.5 (J)

0.46 (J)

<1 (U)

<1 (U)

<1 (U)

<0.96 (U)

<0.96 (U)

<0.96 (U)

<0.96 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Sulfate    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

n = 20

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 24.8, std. dev. 1.715,
critical Tn 2.557

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9494
Critical = 0.92  
The distribution was found
to be normally distrib-
uted.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Sulfate (mg/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

21

22.2

22.5

23

23

24

24.8

24.8

25

25

25

25.2

25.5

25.5

25.8

26

26.4

26.9

27

27.4

02/26/2024 - Classification: Internal - ECRM13238679
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Tukey's Outlier Screening

MW-6 (bg)

Constituent: Thallium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

n = 16

No outliers found.
Tukey's method used in
lieu of parametric test
because the Shapiro Wilk
normality test failed
at the 0.1 alpha level.

Data were square root
transformed to achieve
best W statistic (graph
shown in original units).

High cutoff = 1.842, low
cutoff = -0.1272, based
on IQR multiplier of 3.

02/26/2024 - Classification: Internal - ECRM13238679



Tukey's Outlier Screening
Constituent: Thallium (ug/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

0.18 (J)

<0.5 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

0.11 (J)

<0.036 (U)

0.29 (J)

<0.036 (U)

<0.099 (U)

<0.27 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

Dixon's Outlier Test

MW-6 (bg)

Constituent: Total Dissolved Solids    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

n = 20

Statistical outlier is
drawn as solid.
Testing for 1 high outlier.
Mean = 331.7.
Std. Dev. = 68.5.
580: c = 0.76
tabl = 0.45.
Alpha = 0.05.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9371
Critical = 0.917  
The distribution, after
removal of suspect val-
ue, was found to be nor-
mally distributed.

02/26/2024 - Classification: Internal - ECRM13238679



Dixon's Outlier Test
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

240

250
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280
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300

318
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333

337
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340

343
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382

580 (O)

02/26/2024 - Classification: Internal - ECRM13238679



-0.08

0.336

0.752
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

EPA Screening (suspected outliers for Dixon's Test)

MW-6 (bg)

Constituent: Total Radium    Analysis Run 1/1/2023 4:22 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

pC
i/L

n = 17

Dixon's will not be run.
No suspect values identi-
fied or unable to estab-
lish suspect values.
Mean 0.3934, std. dev.
0.3615, critical Tn 2.475

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9262
Critical = 0.91  
The distribution was found
to be normally distrib-
uted.

02/26/2024 - Classification: Internal - ECRM13238679



EPA 1989 Outlier Screening
Constituent: Total Radium (pCi/L)    Analysis Run 1/1/2023 4:27 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/16/2018

8/7/2018

10/8/2018

10/2/2019

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 (bg)

-0.07

0

0

0.0668

0.0823

0.126

0.232

0.237

0.359

0.457

0.547

0.599

0.633

0.644

0.705

0.779

1.29

02/26/2024 - Classification: Internal - ECRM13238679



 

 

Attachment 3 
 

Welch’s/Mann-Whitney Comparison 
 
  

02/26/2024 - Classification: Internal - ECRM13238679



Constituent Well Calc. 0.1 0.05 0.025 0.01 Method
Antimony (ug/L) MW-6 (bg) 2.522 Yes Yes Yes Yes Mann-W
Arsenic (ug/L) MW-6 (bg) 1.725 Yes Yes No No Mann-W
Barium (ug/L) MW-6 (bg) 0.9508 No No No No Mann-W
Beryllium (ug/L) MW-6 (bg) 2.69 Yes Yes Yes Yes Mann-W
Boron (ug/L) MW-6 (bg) 2.056 Yes Yes Yes No Mann-W
Cadmium (ug/L) MW-6 (bg) 2.049 Yes Yes Yes No Mann-W
Calcium (mg/L) MW-6 (bg) 1.661 Yes Yes No No Mann-W
Chloride (mg/L) MW-6 (bg) -0.... No No No No Mann-W
Chromium (ug/L) MW-6 (bg) 2.225 Yes Yes Yes No Mann-W
Cobalt (ug/L) MW-6 (bg) -0.... No No No No Mann-W
Field pH (Std. Units) MW-6 (bg) -1.651 No No No No Mann-W
Fluoride (mg/L) MW-6 (bg) 2.903 Yes Yes Yes Yes Mann-W
Lead (ug/L) MW-6 (bg) 0.9151 No No No No Mann-W
Lithium (ug/L) MW-6 (bg) -2.552 No No No No Mann-W
Mercury (ug/L) MW-6 (bg) 3.358 Yes Yes Yes Yes Mann-W
Molybdenum (ug/L) MW-6 (bg) 2.327 Yes Yes Yes Yes Mann-W
Selenium (ug/L) MW-6 (bg) 1.569 Yes No No No Mann-W
Sulfate (mg/L) MW-6 (bg) 0.2321 No No No No Mann-W
Thallium (ug/L) MW-6 (bg) -1.397 No No No No Mann-W
Total Dissolved Solids (mg/L) MW-6 (bg) -1.892 No No No No Mann-W
Total Radium (pCi/L) MW-6 (bg) 1.541 Yes No No No Mann-W

Welch's t-test/Mann-Whitney
Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev     Printed 12/16/2022, 12:29 AM

02/26/2024 - Classification: Internal - ECRM13238679
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MW-6 background

MW-6 compliance

background median = 0.058

compliance median = 0.58

Antimony
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.522

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    Yes

0

1

2
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4
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.27

compliance median = 0.75

Arsenic
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 1.725

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     No
 0.01     2.326    No
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MW-6 background

MW-6 compliance

background median = 45

compliance median = 46

Barium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

 Z = 0.9508

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

0
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MW-6 background

MW-6 compliance

background median = 0.08

compliance median = 0.27

Beryllium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.69

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    Yes

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Antimony (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

0.18 (J)

<0.058 (U)

<0.058 (U)

<0.058 (U)

<0.058 (U)

<0.026 (U)

0.027 (J)

0.037 (J)

<0.026 (U)

<0.15 (U)

<0.078 (U)

<0.53 (U)

<0.58 (U)

<1.1 (U)

<1.1 (U)

<0.69 (U)

<0.69 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Arsenic (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<4.5 (U)

0.28 (J)

0.26 (J)

0.19 (J)

0.23 (J)

0.28 (J)

0.18 (J)

0.28 (J)

0.23 (J)

0.26 (J)

0.24 (J)

<0.75 (U)

<0.75 (U)

<0.88 (U)

<0.88 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

<0.75 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Barium (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

45.5

45.6

43.8

44.6

46.5

45.4

41.9

44

44.1

43.1

43

43

46

46

45

49 (B)

47

48

49

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Beryllium (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<0.17 (U)

<0.08 (U)

<0.08 (U)

<0.08 (U)

<0.08 (U)

<0.012 (U)

<0.012 (U)

<0.012 (U)

<0.012 (U)

<0.12 (U)

<0.089 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 46.05

compliance median = 58

Boron
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.056

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    No

0

0.12

0.24

0.36

0.48

0.6

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.029

compliance median = 0.051

Cadmium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.049

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    No

0

16

32

48

64

80

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 68.4

compliance median = 70

Calcium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

 Z = 1.661

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     No
 0.01     2.326    No

0

1.8

3.6

5.4

7.2

9

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 6.65

compliance median = 6.65

Chloride
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

 Z = -0.6198

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Boron (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

25.7 (J)

<50 (U)

<50 (U)

<50 (U)

<50 (U)

31.9 (J)

42.1 (J)

40 (J)

41.2 (J)

29.8 (J)

42.9 (J)

40.2 (J)

<110 (U)

<110 (U)

<73 (U)

<80 (U)

<58 (U)

64 (J)

<58 (U)

<58 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Cadmium (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<0.56 (U)

<0.029 (U)

<0.029 (U)

<0.029 (U)

<0.029 (U)

<0.018 (U)

<0.018 (U)

<0.018 (U)

<0.018 (U)

<0.033 (U)

<0.077 (U)

<0.039 (U)

<0.049 (U)

<0.051 (U)

<0.051 (U)

<0.055 (U)

<0.055 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Calcium (mg/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

64

72.6

68.9

68.6

68.6

67.8

64.6

68.2

66.9

72.7

66.5

69.6

67

70

72

69

71

72

71

70

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Chloride (mg/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

7.5

7.6

8.1

6.8

6.5

6.3

6.2

6.5

6.5

6.5

7.3

6.6

6.7

6.9

7.7

5.6

7

6.8

5.3

5.1

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.81

compliance median = 1.1

Chromium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.225

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    No

0

0.1

0.2

0.3

0.4

0.5

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.3

compliance median = 0.091

Cobalt
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = -0.8387

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

0

1.8

3.6

5.4

7.2

9

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 7.7

compliance median = 7.5

Field pH
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

St
d.

 U
ni

ts

 Z = -1.651

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

0

0.14

0.28

0.42

0.56

0.7

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.1

compliance median = 0.225

Fluoride
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

Hollow symbols indicate censored values.

 Z = 2.903

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    Yes

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Chromium (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<0.96 (U)

0.82 (J)

0.81 (J)

0.81 (J)

1.1

0.76 (J)

0.68 (J)

0.71 (J)

0.66 (J)

0.97 (J)

0.73 (J)

<0.98 (U)

<0.98 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Cobalt (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<0.1 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

0.034 (J)

0.021 (J)

<0.014 (U)

<0.014 (U)

<0.15 (U)

<0.062 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.091 (U)

<0.19 (U)

<0.19 (U)

<0.19 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Field pH (Std. Units)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

8

7.7

7.4

7.7

8.1

7.8

7.2

7.5

7.5

7.7

7.5

7.4

7.5

7.5

7.5

7.42

7.39

7.7

7.32

7.4

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Fluoride (mg/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

10/16/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

0.094 (J)

0.15 (J)

0.082 (J)

0.12 (J)

0.092 (J)

<0.1 (U)

0.1 (J)

0.12 (J)

0.14 (J)

0.084 (J)

0.12 (J)

<0.19 (U)

0.63

<0.23 (U)

<0.23 (U)

<0.23 (U)

0.34 (J)

<0.28 (U)

<0.22 (U)

<0.22 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.19

compliance median = 0.21

Lead
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 0.9151

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

0

1

2

3

4

5

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 3.95

compliance median = 2.5

Lithium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = -2.552

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

0

0.04

0.08

0.12

0.16

0.2

12/10/15 3/15/17 6/20/18 9/25/19 12/30/20 4/6/22

MW-6 background

MW-6 compliance

background median = 0.039

compliance median = 0.1

Mercury
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 3.358

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    Yes

0

0.4

0.8

1.2

1.6

2

12/10/15 4/23/17 9/6/18 1/20/20 6/4/21 10/18/22

MW-6 background

MW-6 compliance

background median = 0.255

compliance median = 1.1

Molybdenum
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 2.327

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    Yes
 0.025    1.96     Yes
 0.01     2.326    Yes

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Lead (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<1.9 (U)

<0.19 (U)

<0.19 (U)

<0.19 (U)

<0.19 (U)

0.13 (J)

<0.033 (U)

0.065 (J)

<0.033 (U)

<0.12 (U)

<0.13 (U)

<0.27 (U)

<0.27 (U)

<0.27 (U)

<0.11 (U)

<0.21 (U)

<0.21 (U)

<0.24 (U)

<0.24 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Lithium (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<2.5 (U)

<4.9 (U)

<4.9 (U)

<4.9 (U)

<4.9 (U)

<2.9 (U)

<2.9 (U)

3 (J)

<4.6 (U)

<4.6 (U)

<2.7 (U)

<2.7 (U)

<2.3 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

<2.5 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Mercury (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

MW-6 MW-6

<0.012 (U)

<0.039 (U)

<0.039 (U)

<0.039 (U)

<0.039 (U)

<0.046 (U)

<0.046 (U)

<0.046 (U)

<0.09 (U)

<0.09 (U)

<0.09 (U)

<0.1 (U)

<0.1 (U)

<0.15 (U)

<0.15 (U)

<0.11 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Molybdenum (ug/L)    Analysis Run 12/16/2022 12:29 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<1.5 (U)

0.25 (J)

0.24 (J)

0.31 (J)

0.21 (J)

0.25 (J)

0.26 (J)

0.31 (J)

0.26 (J)

0.28 (J)

<0.57 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)

<1.3 (U)

<1.3 (U)

<1.2 (U)

<1.2 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:27 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = 1.569

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No
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Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:28 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

 Z = 0.2321

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No
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MW-6 compliance

background median = 0.395
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Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:28 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

 Z = -1.397

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No
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Total Dissolved Solids
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:28 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
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L

 Z = -1.892

 Alpha    Table    Sig.
 0.1      1.282    No
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No
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Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Selenium (ug/L)    Analysis Run 12/16/2022 12:30 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/20/2020

10/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

<5.8 (U)

0.57 (J)

0.46 (J)

0.54 (J)

0.36 (J)

0.5 (J)

0.36 (J)

0.52 (J)

0.47 (J)

0.5 (J)

0.46 (J)

<1 (U)

<1 (U)

<1 (U)

<0.96 (U)

<0.96 (U)

<0.96 (U)

<0.96 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Sulfate (mg/L)    Analysis Run 12/16/2022 12:30 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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23

22.2
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Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Thallium (ug/L)    Analysis Run 12/16/2022 12:30 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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7/20/2016

10/27/2016

1/18/2017

4/19/2017

6/19/2017

8/15/2017

4/26/2018

10/8/2018

4/15/2019

5/20/2020

4/7/2021

10/26/2021

4/6/2022

10/18/2022

MW-6 MW-6

0.18 (J)

<0.5 (U)

<0.5 (U)

<0.5 (U)

<0.5 (U)

0.11 (J)

<0.036 (U)

0.29 (J)

<0.036 (U)

<0.099 (U)

<0.27 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

<0.26 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 12/16/2022 12:30 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Total Radium
MW-6 (bg)

Mann-Whitney (Wilcoxon Rank Sum)    Analysis Run 12/16/2022 12:28 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

pC
i/L

 Z = 1.541

 Alpha    Table    Sig.
 0.1      1.282    Yes
 0.05     1.645    No
 0.025    1.96     No
 0.01     2.326    No

02/26/2024 - Classification: Internal - ECRM13238679



Mann-Whitney (Wilcoxon Rank Sum)
Constituent: Total Radium (pCi/L)    Analysis Run 12/16/2022 12:30 AM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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0.232

0.0668
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0.547
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Interwell Prediction Limit Analysis – Appendix III 
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Constituent Well Upper Lim. Date Observ. Sig. Bg N Bg Wells Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (ug/L) MW-301 110 10/ 17/2022 260 Yes 20 MW-6 n/a n/a 55 n/a n/a 0.004138 NP Inter  (NDs) 1 of 2

Boron (ug/L) MW-302 110 10/ 19/2022 780 Yes 20 MW-6 n/a n/a 55 n/a n/a 0.004138 NP Inter  (NDs) 1 of 2

Boron (ug/L) MW-303 110 10/ 17/2022 590 Yes 20 MW-6 n/a n/a 55 n/a n/a 0.004138 NP Inter  (NDs) 1 of 2

Calcium (mg/L) MW-301 73.7 10/17/2022 67 No 20 MW-6 69.05 2.475 0 None No 0.002505 Param Inter 1 of 2

Calcium (mg/L) MW-302 73.7 10/19/2022 110 Yes 20 MW- 6 69.05 2.475 0 None No 0.002505 Param Inter 1 of 2

Calcium (mg/L) MW-303 73.7 10/17/2022 42 No 20 MW-6 69.05 2.475 0 None No 0.002505 Param Inter 1 of 2

Chloride (mg/L) MW-301 8.13 10/ 17/2022 15 Yes 20 MW-6 6.675 0.7684 0 None No 0.002505 Param Inter 1 of 2

Chloride (mg/L) MW-302 8.13 10/ 19/2022 11 Yes 20 MW-6 6.675 0.7684 0 None No 0.002505 Param Inter 1 of 2

Chloride (mg/L) MW-303 8.13 10/ 17/2022 17 Yes 20 MW-6 6.675 0.7684 0 None No 0.002505 Param Inter 1 of 2

Field pH (Std. Units) MW-301 7. 98 10/17/2022 8.1 Yes 20 MW-6 7.562 0.2242 0 None No 0.002505 Param Inter 1 of 2

Field pH (Std. Units) MW-302 7.98 10/19/2022 6.87 No 20 MW-6 7.562 0.2242 0 None No 0.002505 Param Inter 1 of 2

Field pH (Std. Units) MW-303 7.98 10/17/2022 7.66 No 20 MW-6 7.562 0.2242 0 None No 0.002505 Param Inter 1 of 2

Fluoride (mg/L) MW-301 0.304 10/17/2022 0.22ND No 20 MW-6 -2.144 0.5056 40 Kapla... ln(x) 0.002505 Param Inter 1 of 2

Fluoride (mg/L) MW-302 0.304 10/19/2022 0.22ND No 20 MW-6 -2.144 0.5056 40 Kapla... ln(x) 0.002505 Param Inter 1 of 2

Fluoride (mg/L) MW-303 0.304 10/17/2022 0.22ND No 20 MW-6 -2.144 0.5056 40 Kapla... ln(x) 0.002505 Param Inter 1 of 2

Sulfate (mg/L) MW-301 28 10/17/2022 63 Yes 20 MW-6 24.8 1.715 0 None No 0.002505 Param Inter 1 of 2

Sulfate (mg/L) MW-302 28 10/19/2022 1ND No 20 MW-6 24.8 1.715 0 None No 0.002505 Param Inter 1 of 2

Sulfate (mg/L) MW-303 28 10/17/2022 58 Yes 20 MW-6 24.8 1.715 0 None No 0.002505 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-301 580 10/17/2022 280 No 20 MW-6 n/a n/a 0 n/a n/a 0.004138 NP Inter (normality) ...

Total Dissolved Solids (mg/L) MW-302 580 10/19/2022 520 No 20 MW-6 n/a n/a 0 n/a n/a 0.004138 NP Inter (normality) ...

Total Dissolved Solids (mg/L) MW-303 580 10/17/2022 200 No 20 MW-6 n/a n/a 0 n/a n/a 0.004138 NP Inter (normality) ...

Prediction Limit
Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev     Printed 1/1/2023, 5:07 PM

02/26/2024 - Classification: Internal - ECRM13238679
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Interwell Non-parametric

Constituent: Boron    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%.  Limit is highest  
of 20 background values.  55% NDs.  Annual per-constituent alpha = 0.02457.  Individual comparison alpha =  
0.004138 (1 of 2).  Comparing 3 points to limit.

Exceeds Limit:  MW-301, MW-302, MW-303

02/26/2024 - Classification: Internal - ECRM13238679



Prediction Limit
Constituent: Boron (ug/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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150 (J) <110 (U)690250
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110220 540
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780

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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Limit = 73.7
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Interwell Parametric

Constituent: Calcium    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

Background Data Summary: Mean=69.05, Std. Dev.=2.475, n=20.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9632, critical = 0.868.    Kappa = 1.888 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.007498.  Individual comparison alpha = 0.002505.  Comparing 3 points to limit.

Exceeds Limit:  MW-302

02/26/2024 - Classification: Internal - ECRM13238679



Prediction Limit
Constituent: Calcium (mg/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Interwell Parametric

Constituent: Chloride    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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L

Background Data Summary: Mean=6.675, Std. Dev.=0.7684, n=20.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9626, critical = 0.868.    Kappa = 1.888 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.007498.  Individual comparison alpha = 0.002505.  Comparing 3 points to limit.

Exceeds Limit:  MW-301, MW-302, MW-303

02/26/2024 - Classification: Internal - ECRM13238679



Prediction Limit
Constituent: Chloride (mg/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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Interwell Parametric

Constituent: Field pH    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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Background Data Summary: Mean=7.562, Std. Dev.=0.2242, n=20.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9075, critical = 0.868.    Kappa = 1.888 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.007498.  Individual comparison alpha = 0.002505.  Comparing 3 points to limit.

Exceeds Limit:  MW-301
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Prediction Limit
Constituent: Field pH (Std. Units)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev
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7.28 8 7.7

7.8 7 7.47.6

77.8 7.8

7.7

7.8 7.76.9

8.1

8.17.2 7.87.8

7.2 7.27.7

7.7

7.9 7.58.1 7

7.47.9 7 7.5

8 87.3

7.7

8.1 7.587

6.98 7.9 7.4

8 7.577.9

88.1 7.57

7.98.1

7.57

7.06 7.778.06

7.42

7.39

88.04

7.08

7.77.458.11

6.89

8.078.3 6.92

7.32

8.1 7.66

7.4

6.87
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Prediction Limit

Interwell Parametric

Constituent: Fluoride    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

Hollow symbols indicate censored values.

Background Data Summary (based on natural log transformation) (after Kaplan-Meier Adjustment): Mean=-2.144, Std.  
Dev.=0.5056, n=20, 40% NDs.    Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9226, critical = 0.868.     
Kappa = 1.888 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha = 0.007498.  Individual comparison alpha =  
0.002505.  Comparing 3 points to limit.

Within Limit
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Prediction Limit
Constituent: Fluoride (mg/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

10/16/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

0.3 0.26 0.43 0.094 (J)

0.280.32 0.32 0.15 (J)

0.25 0.22 0.082 (J)0.37

0.260.26 0.31

0.12 (J)

0.21 0.220.21

0.092 (J)

0.240.22 <0.1 (U)0.19 (J)

0.25 0.1 (J)0.23

0.36

0.48 0.12 (J)0.26 0.25

0.250.24 0.28 0.14 (J)

0.24 0.320.24

0.084 (J)

0.23 0.12 (J)0.470.23

0.270.27 0.72 <0.19 (U)

1 0.630.790.9

0.42 (J)0.23 (J) <0.23 (U)0.24 (J)

0.38 (J)0.56

<0.23 (U)0.25 (J)

<0.23 (U) <0.23 (U)<0.23 (U)

<0.23 (U)

0.34 (J)

0.520.38 (J)

0.31 (J)

<0.28 (U)<0.28 (U)<0.28 (U)

1.3

0.33 (J)<0.22 (U) <0.22 (U)

<0.22 (U)

<0.22 (U) <0.22 (U)

<0.22 (U)

<0.22 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Interwell Parametric

Constituent: Sulfate    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

Hollow symbols indicate censored values.

Background Data Summary: Mean=24.8, Std. Dev.=1.715, n=20.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9494, critical = 0.868.    Kappa = 1.888 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.007498.  Individual comparison alpha = 0.002505.  Comparing 3 points to limit.

Exceeds Limit:  MW-301, MW-303
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Prediction Limit
Constituent: Sulfate (mg/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

10/16/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

62.2 9.8 30.8 23

0.72 (J)38.8 35.8 22.2

37.5 0.29 (J) 22.556

0.32 (J)45.7 62.2

25.2

55.6 67.9<0.15 (U)

24.8

43.7<0.5 (U) 25.548.7

<0.5 (U) 27.444.7

71.9

43.4 26.949.4 <0.5 (U)

69.952.7 <0.5 (U) 25.8

49.3 43.5<0.24 (U)

26.4

53.2 24.852.5<0.24 (U)

<0.24 (U)64.4 29.1 25.5

35 26<1.8 (U)51

3956 24<1.8 (U)

4234

27<3.6 (U)

<3.6 (U) 2048

25

23

2527

<2.5 (U)

252849

<2.5 (U)

5486 <2 (U)

25

63 58

21

<2 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Interwell Non-parametric

Constituent: Total Dissolved Solids    Analysis Run 1/1/2023 5:06 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Limit is highest of 20 background values.  Annual per-constituent alpha =  
0.02457.  Individual comparison alpha = 0.004138 (1 of 2).  Comparing 3 points to limit.

Within Limit
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Prediction Limit
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 1/1/2023 5:07 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

10/16/2017

4/26/2018

6/4/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

280 503 240 382

422176 200 328

218 438 352317

499246 340

337

271 350497

324

317503 350289

512 337278

346

219 333285 517

379289 507 318

343

300 256535

326 351262562

518320 181 319

280 340450350

210310 280480

450480

580710

490 180280

300

290

210240

470

240150210

450

180260 490

280

280 200

250

520
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Constituent Well Upper Lim. Date Observ. Sig. Bg N Bg Wells %NDs ND Adj. Transform Alpha Method

Antimony (ug/L) MW-301 1.10 10/17/2022 <0.69 (U) No 17 MW-6 82.35 n/a n/a 0.1651 NP Inter(NDs)

Antimony (ug/L) MW-302 1.10 10/19/2022 <0.69 (U) No 17 MW-6 82.35 n/a n/a 0.1651 NP Inter(NDs)

Antimony (ug/L) MW-303 1.10 10/17/2022 <0.69 (U) No 17 MW-6 82.35 n/a n/a 0.1651 NP Inter(NDs)

Arsenic (ug/L) MW-301 4.50 10/17/2022 5 Yes 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Arsenic (ug/L) MW-302 4.50 10/19/2022 51 Yes 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Arsenic (ug/L) MW-303 4.50 10/17/2022 1.9 No 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Barium (ug/L) MW-301 50.2 10/17/2022 160 Yes 19 MW-6 0 None No 0.01695 Inter

Barium (ug/L) MW-302 50.2 10/19/2022 790 Yes 19 MW-6 0 None No 0.01695 Inter

Barium (ug/L) MW-303 50.2 10/17/2022 230 Yes 19 MW-6 0 None No 0.01695 Inter

Beryllium (ug/L) MW-301 0.270 10/17/2022 <0.27 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Beryllium (ug/L) MW-302 0.270 10/19/2022 <0.27 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Beryllium (ug/L) MW-303 0.270 10/17/2022 <0.27 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Cadmium (ug/L) MW-301 0.0550 10/17/2022 <0.055 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Cadmium (ug/L) MW-302 0.0550 10/19/2022 <0.055 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Cadmium (ug/L) MW-303 0.0550 10/17/2022 <0.055 (U) No 17 MW-6 100 n/a n/a 0.1651 NP Inter(NDs)

Chromium (ug/L) MW-301 1.10 10/17/2022 <1.1 (U) No 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Chromium (ug/L) MW-302 1.10 10/19/2022 <1.1 (U) No 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Chromium (ug/L) MW-303 1.10 10/17/2022 <1.1 (U) No 19 MW-6 47.37 n/a n/a 0.1461 NP Inter(normal...

Cobalt (ug/L) MW-301 0.500 10/17/2022 <0.19 (U) No 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Cobalt (ug/L) MW-302 0.500 10/19/2022 1.2 Yes 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Cobalt (ug/L) MW-303 0.500 10/17/2022 <0.19 (U) No 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Fluoride (mg/L) MW-301 0.630 10/17/2022 <0.22 (U) No 20 MW-6 40 n/a n/a 0.1375 NP Inter(Cohens...

Fluoride (mg/L) MW-302 0.630 10/19/2022 <0.22 (U) No 20 MW-6 40 n/a n/a 0.1375 NP Inter(Cohens...

Fluoride (mg/L) MW-303 0.630 10/17/2022 <0.22 (U) No 20 MW-6 40 n/a n/a 0.1375 NP Inter(Cohens...

Lead (ug/L) MW-301 1.90 10/17/2022 <0.24 (U) No 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Lead (ug/L) MW-302 1.90 10/19/2022 0.39 No 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Lead (ug/L) MW-303 1.90 10/17/2022 <0.24 (U) No 19 MW-6 89.47 n/a n/a 0.1461 NP Inter(NDs)

Lithium (ug/L) MW-301 4.90 10/17/2022 8.7 No 18 MW-6 94.44 n/a n/a 0.1553 NP Inter(NDs)

Lithium (ug/L) MW-302 4.90 10/19/2022 <2.5 (U) No 18 MW-6 94.44 n/a n/a 0.1553 NP Inter(NDs)

Lithium (ug/L) MW-303 4.90 10/17/2022 10 Yes 18 MW-6 94.44 n/a n/a 0.1553 NP Inter(NDs)

Mercury (ug/L) MW-301 0.110 4/5/2022 <0.11 (U) No 16 MW-6 100 n/a n/a 0.1758 NP Inter(NDs)

Mercury (ug/L) MW-302 0.110 4/5/2022 <0.11 (U) No 16 MW-6 100 n/a n/a 0.1758 NP Inter(NDs)

Mercury (ug/L) MW-303 0.110 4/5/2022 <0.11 (U) No 16 MW-6 100 n/a n/a 0.1758 NP Inter(NDs)

Molybdenum (ug/L) MW-301 1.50 10/17/2022 12 Ye s 19 MW-6 52.63 n/a n/a 0.1461 NP Inter(NDs)

Molybdenum (ug/L) MW-302 1.50 10/19/2022 1.2 No 19 MW-6 52.63 n/a n/a 0.1461 NP Inter(NDs)

Molybdenum (ug/L) MW-303 1.50 10/17/2022 22 Ye s 19 MW-6 52.63 n/a n/a 0.1461 NP Inter(NDs)

Selenium (ug/L) MW-301 5.80 10/17/2022 <0.96 (U) No 18 MW-6 44.44 n/a n/a 0.1553 NP Inter(normal...

Selenium (ug/L) MW-302 5.80 10/19/2022 <0.96 (U) No 18 MW-6 44.44 n/a n/a 0.1553 NP Inter(normal...

Selenium (ug/L) MW-303 5.80 10/17/2022 <0.96 (U) No 18 MW-6 44.44 n/a n/a 0.1553 NP Inter(normal...

Thallium (ug/L) MW-301 0.500 10/17/2022 <0.26 (U) No 16 MW-6 81.25 n/a n/a 0.1758 NP Inter(NDs)

Thallium (ug/L) MW-302 0.500 10/19/2022 <0.26 (U) No 16 MW-6 81.25 n/a n/a 0.1758 NP Inter(NDs)

Thallium (ug/L) MW-303 0.500 10/17/2022 <0.26 (U) No 16 MW-6 81.25 n/a n/a 0.1758 NP Inter(NDs)

Total Radium (pCi/L) MW-301 1.29 10/17/2022 0.83 No 17 MW-6 0 None No 0.01695 Inter

Total Radium (pCi/L) MW-302 1.29 10/19/ 2022 4.33 Yes 17 MW-6 0 None No 0.01695 Inter

Total Radium (pCi/L) MW-303 1.29 10/17/2022 0.512 No 17 MW-6 0 None No 0.01695 Inter

Tolerance Limit
Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev     Printed 1/1/2023, 5:05 PM
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Interwell Non-parametric

Constituent: Antimony    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 17 background values.  82.35% NDs.  76.37% coverage at  
alpha=0.01;  83.79% coverage at alpha=0.05;  95.9% coverage at alpha=0.5.  Report alpha = 0.4181.

Within Limit
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Tolerance Limit
Constituent: Antimony (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-303 MW-302 MW-6 (bg)

0.078 (J) 0.22 (J) 0.091 (J) 0.18 (J)

0.27 (J) <0.058 (U)<0.058 (U)0.086 (J)

0.55 (J)<0.058 (U) <0.058 (U) <0.058 (U)

<0.058 (U) <0.058 (U)0.25 (J)

<0.058 (U)

0.088 (J) 0.19 (J) 0.14 (J)

<0.058 (U)

<0.026 (U) <0.026 (U)0.26 (J) <0.026 (U)

0.027 (J)0.048 (J)0.08 (J)

0.34 (J)

0.079 (J) 0.069 (J) 0.037 (J)0.26 (J)

0.035 (J)0.16 (J)0.071 (J)

<0.026 (U)

<0.15 (U)0.34 (J) <0.15 (U)0.16 (J)

0.19 (J) <0.078 (U)0.085 (J) <0.078 (U)

<0.53 (U) <0.53 (U) <0.53 (U) <0.53 (U)

<0.58 (U) <0.58 (U)

<0.58 (U) <0.58 (U)

<1.1 (U)

<1.1 (U)<1.1 (U)

<1.1 (U)

<1.1 (U)<1.1 (U)<1.1 (U)

<1.1 (U)

<0.69 (U)<0.69 (U) <0.69 (U)

<0.69 (U)

<0.69 (U) <0.69 (U)

<0.69 (U)

<0.69 (U)

ND substitution: RL or RL/2 if <15% NDs.
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Interwell Non-parametric

Constituent: Arsenic    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Most recent observation is compared with limit.  Limit is highest of 19  
background values.  47.37% NDs.  78.32% coverage at alpha=0.01;  85.35% coverage at alpha=0.05;  96.29%  
coverage at alpha=0.5.  Report alpha = 0.3774.

Exceeds Limit:  MW-301, MW-302
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Tolerance Limit
Constituent: Arsenic (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

<4.5 (U) <4.5 (U) 33.9 <4.5 (U)

2.3 30.40.28 (J) 1.4

2.8 410.26 (J) 1.4

3.5 50.2 1.8

0.19 (J)

1.83.8 45

0.23 (J)

0.28 (J) 2.43.1 31.7

36.70.18 (J)3

2.5

3.8 0.28 (J) 2.547.3

30.8 1.23.9

0.23 (J)

2.347.60.26 (J)4.4

50.45.4 0.24 (J) 2.3

5.4 37<0.75 (U) 1.4 (J)

2.553<0.75 (U)5.6

1.4 (J)3.8

<0.88 (U) 33

3.26 48

<0.88 (U)

<0.75 (U)

1.5 (J)5

33

<0.75 (U) 2.27.1

51

1.3 (J)4.9 40

<0.75 (U)

5 1.9 (J)

<0.75 (U)

51

ND substitution: RL or RL/2 if <15% NDs.
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Constituent: Barium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG
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95% coverage.  Most recent observation is compared with limit.  Background Data Summary: Mean=45.29, Std.  
Dev.=2.015, n=19.  Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9628, critical = 0.863.    Report alpha =  
0.05.  

Exceeds Limit:  MW-301, MW-302, MW-303
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Tolerance Limit
Constituent: Barium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

146 45.5 483 102

139 47945.6 122

182 54043.8 178

220 648 169

44.6

174227 706

46.5

45.4 159182 559

59741.9175

214

196 44 147660

789 173163

44.1

19466143.1156

603155 43 121

160 69043 160

22074046180

210140

46 610

190150 630

45

49 (B)

170 (B)140 (B)

630 (B)

47 240160

680

200130 690

48

160 230

49

790

02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 0.270

Tolerance Limit

Interwell Non-parametric

Constituent: Beryllium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  All background values were censored; limit is most recent reporting limit.  76.37%  
coverage at alpha=0.01;  83.79% coverage at alpha=0.05;  95.9% coverage at alpha=0.5.  Report alpha = 0.4181.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Beryllium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-303 MW-302 MW-6 (bg)

<0.17 (U) <0.17 (U) <0.17 (U) <0.17 (U)

<0.08 (U) <0.08 (U)<0.08 (U)<0.08 (U)

<0.08 (U)<0.08 (U) <0.08 (U) <0.08 (U)

<0.08 (U) <0.08 (U)<0.08 (U)

<0.08 (U)

<0.08 (U) <0.08 (U) 0.1 (J)

<0.08 (U)

<0.012 (U) 0.016 (J)<0.012 (U) <0.012 (U)

<0.012 (U)<0.012 (U)<0.012 (U)

<0.012 (U)

<0.012 (U) 0.012 (J) <0.012 (U)<0.012 (U)

<0.012 (U)0.046 (J)<0.012 (U)

<0.012 (U)

<0.12 (U)<0.12 (U) <0.12 (U)<0.12 (U)

<0.089 (U) <0.089 (U)<0.089 (U) <0.089 (U)

<0.27 (U) <0.27 (U) <0.27 (U) <0.27 (U)

<0.27 (U) <0.27 (U)

<0.27 (U) <0.27 (U)

<0.27 (U)

<0.27 (U)<0.27 (U)

<0.27 (U)

<0.27 (U)<0.27 (U)<0.27 (U)

<0.27 (U)

<0.27 (U)<0.27 (U) <0.27 (U)

<0.27 (U)

<0.27 (U) <0.27 (U)

<0.27 (U)

<0.27 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 0.0550

Tolerance Limit

Interwell Non-parametric

Constituent: Cadmium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  All background values were censored; limit is most recent reporting limit.  76.37%  
coverage at alpha=0.01;  83.79% coverage at alpha=0.05;  95.9% coverage at alpha=0.5.  Report alpha = 0.4181.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Cadmium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-303 MW-302 MW-6 (bg)

<0.56 (U) <0.56 (U) <0.56 (U) <0.56 (U)

<0.029 (U) <0.029 (U)<0.029 (U)<0.029 (U)

<0.029 (U)<0.029 (U) <0.029 (U) <0.029 (U)

<0.029 (U) <0.029 (U)<0.029 (U)

<0.029 (U)

<0.029 (U) 0.042 (J) 0.074 (J)

<0.029 (U)

0.021 (J) <0.018 (U)0.018 (J) <0.018 (U)

<0.018 (U)<0.018 (U)<0.018 (U)

<0.018 (U)

<0.018 (U) <0.018 (U) <0.018 (U)<0.018 (U)

<0.018 (U)<0.018 (U)<0.018 (U)

<0.018 (U)

<0.033 (U)<0.033 (U) <0.033 (U)<0.033 (U)

<0.077 (U) <0.077 (U)<0.077 (U) <0.077 (U)

<0.039 (U) <0.039 (U)

<0.039 (U) <0.039 (U)

<0.049 (U) <0.049 (U) <0.049 (U)

<0.049 (U)

<0.051 (U)

<0.051 (U)0.06 (J)

0.06 (J)

<0.051 (U)<0.051 (U)<0.051 (U)

0.076 (J)

<0.055 (U)<0.055 (U) <0.055 (U)

<0.055 (U)

<0.055 (U) <0.055 (U)

<0.055 (U)

<0.055 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 1.10

Tolerance Limit

Interwell Non-parametric

Constituent: Chromium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Most recent observation is compared with limit.  Limit is highest of 19  
background values.  47.37% NDs.  78.32% coverage at alpha=0.01;  85.35% coverage at alpha=0.05;  96.29%  
coverage at alpha=0.5.  Report alpha = 0.3774.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Chromium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

<0.96 (U) <0.96 (U) <0.96 (U) <0.96 (U)

<0.34 (U) 0.56 (J)0.82 (J) 0.52 (J)

<0.34 (U) 0.39 (J)0.81 (J) <0.34 (U)

0.35 (J) 0.56 (J) <0.34 (U)

0.81 (J)

0.81 (J)0.49 (J) 3.5

1.1

0.76 (J) 0.71 (J)0.97 (J) 1 (J)

0.51 (J)0.68 (J)0.21 (J)

0.36 (J)

0.23 (J) 0.71 (J) 0.36 (J)0.44 (J)

0.35 (J) 0.51 (J)1.1

0.66 (J)

0.44 (J)0.49 (J)0.97 (J)<0.19 (U)

0.39 (J)0.09 (J) 0.73 (J) 0.089 (J)

<0.98 (U) <0.98 (U)<0.98 (U) <0.98 (U)

<0.98 (U)<0.98 (U)<0.98 (U)<0.98 (U)

<1.1 (U)<1.1 (U)

<1.1 (U) <1.1 (U)

<1.1 (U)<1.1 (U) <1.1 (U)

<1.1 (U)

<1.1 (U)

<1.1 (U)<1.1 (U)

<1.1 (U)

<1.1 (U) <1.1 (U)<1.1 (U)

<1.1 (U)

<1.1 (U)<1.1 (U) <1.1 (U)

<1.1 (U)

<1.1 (U) <1.1 (U)

<1.1 (U)

<1.1 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 0.500

Tolerance Limit

Interwell Non-parametric

Constituent: Cobalt    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 19 background values.  89.47% NDs.  78.32% coverage at  
alpha=0.01;  85.35% coverage at alpha=0.05;  96.29% coverage at alpha=0.5.  Report alpha = 0.3774.

Exceeds Limit:  MW-302

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Cobalt (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

0.13 (J) <0.1 (U) 1.6 0.14 (J)

<0.5 (U) 1.1<0.5 (U) <0.5 (U)

<0.5 (U) 1.2<0.5 (U) <0.5 (U)

<0.5 (U) 1.1 <0.5 (U)

<0.5 (U)

<0.5 (U)<0.5 (U) 3.2

<0.5 (U)

0.034 (J) 0.09 (J)0.098 (J) 1.1

1.20.021 (J)0.074 (J)

0.22 (J)

0.07 (J) <0.014 (U) 0.14 (J)1.2

1.1 0.14 (J)0.086 (J)

<0.014 (U)

0.36 (J)1.1<0.15 (U)0.16 (J)

1.10.11 (J) <0.062 (U) 0.21 (J)

0.11 (J) 1.5<0.091 (U) <0.091 (U)

0.12 (J)1.3<0.091 (U)0.11 (J)

<0.091 (U)0.11 (J)

<0.091 (U) 1

0.098 (J)0.11 (J) 0.86

<0.091 (U)

<0.091 (U)

<0.091 (U)0.11 (J)

1

<0.19 (U) <0.19 (U)0.23 (J)

1.1

<0.19 (U)<0.19 (U) 1.5

<0.19 (U)

<0.19 (U) <0.19 (U)

<0.19 (U)

1.2

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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MW-301

MW-302

MW-303

Limit = 0.630

Tolerance Limit

Interwell Non-parametric

Constituent: Fluoride    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

m
g/

L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because the data required both a power transformation  
and Cohen's adjustment.  Most recent observation is compared with limit.  Limit is highest of 20 background values.   
40% NDs.  79.49% coverage at alpha=0.01;  86.13% coverage at alpha=0.05;  96.68% coverage at alpha=0.5.  Report  
alpha = 0.3585.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Fluoride (mg/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

10/16/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

0.3 0.26 0.43 0.094 (J)

0.280.32 0.32 0.15 (J)

0.25 0.22 0.082 (J)0.37

0.260.26 0.31

0.12 (J)

0.21 0.220.21

0.092 (J)

0.240.22 <0.1 (U)0.19 (J)

0.25 0.1 (J)0.23

0.36

0.48 0.12 (J)0.26 0.25

0.250.24 0.28 0.14 (J)

0.24 0.320.24

0.084 (J)

0.23 0.12 (J)0.470.23

0.270.27 0.72 <0.19 (U)

1 0.630.790.9

0.42 (J)0.23 (J) <0.23 (U)0.24 (J)

0.38 (J)0.56

<0.23 (U)0.25 (J)

<0.23 (U) <0.23 (U)<0.23 (U)

<0.23 (U)

0.34 (J)

0.520.38 (J)

0.31 (J)

<0.28 (U)<0.28 (U)<0.28 (U)

1.3

0.33 (J)<0.22 (U) <0.22 (U)

<0.22 (U)

<0.22 (U) <0.22 (U)

<0.22 (U)

<0.22 (U)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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MW-301
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MW-303

Limit = 1.90

Tolerance Limit

Interwell Non-parametric

Constituent: Lead    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 19 background values.  89.47% NDs.  78.32% coverage at  
alpha=0.01;  85.35% coverage at alpha=0.05;  96.29% coverage at alpha=0.5.  Report alpha = 0.3774.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Lead (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

<1.9 (U) <1.9 (U) <1.9 (U) <1.9 (U)

<0.19 (U) <0.19 (U)<0.19 (U) <0.19 (U)

0.23 (J) 0.32 (J)<0.19 (U) 0.2 (J)

<0.19 (U) <0.19 (U) <0.19 (U)

<0.19 (U)

0.24 (J)0.23 (J) 3.3

<0.19 (U)

0.13 (J) 0.078 (J)0.36 (J) 0.36 (J)

0.14 (J)<0.033 (U)0.041 (J)

0.085 (J)

<0.033 (U) 0.065 (J) <0.033 (U)0.075 (J)

0.084 (J) <0.033 (U)0.037 (J)

<0.033 (U)

0.24 (J)0.23 (J)<0.12 (U)<0.12 (U)

<0.13 (U)<0.13 (U) <0.13 (U) <0.13 (U)

<0.27 (U) <0.27 (U)<0.27 (U) <0.27 (U)

<0.27 (U)<0.27 (U)<0.27 (U)<0.27 (U)

<0.27 (U)<0.27 (U)

<0.27 (U) <0.27 (U)

<0.11 (U)<0.11 (U) <0.11 (U)

<0.11 (U)

<0.21 (U)

<0.21 (U)<0.21 (U)

<0.21 (U)

<0.21 (U) <0.21 (U)0.37 (J)

1

<0.24 (U)<0.24 (U) <0.24 (U)

<0.24 (U)

<0.24 (U) <0.24 (U)

<0.24 (U)

0.39 (J)

ND substitution: RL or RL/2 if <15% NDs.
02/26/2024 - Classification: Internal - ECRM13238679
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 4.90

Tolerance Limit

Interwell Non-parametric

Constituent: Lithium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 18 background values.  94.44% NDs.  77.54% coverage at  
alpha=0.01;  84.57% coverage at alpha=0.05;  96.29% coverage at alpha=0.5.  Report alpha = 0.3972.

Exceeds Limit:  MW-303

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Lithium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

5 (J) <2.5 (U) 5.1 (J) <2.5 (U)

5.3 (J) <4.9 (U) <4.9 (U)6.2 (J)

5 (J) <4.9 (U)<4.9 (U) 13.9

<4.9 (U)6.4 (J) 10.4

<4.9 (U)

<4.9 (U)<4.9 (U) 5.9 (J)

<4.9 (U)

4.7 (J)<2.9 (U) <2.9 (U)<2.9 (U)

<2.9 (U)4.2 (J) <2.9 (U)

10.4

<2.9 (U)7.3 (J) 16.1 3 (J)

<4.6 (U)<4.6 (U)<4.6 (U)

<4.6 (U)

8.1 (J)9.1 (J) <4.6 (U) <4.6 (U)

3.3 (J)8.7 (J) <2.7 (U) <2.7 (U)

9.1 (J)<2.7 (U)8 (J) <2.7 (U)

7 (J) 4.2 (J)

<2.3 (U) <2.3 (U)

9.5 (J)7.9 (J) <2.5 (U)

<2.5 (U)

<2.5 (U)

3.5 (J)7.1 (J)

<2.5 (U)

<2.5 (U)116.7 (J)

<2.5 (U)

5.4 (J)7.3 (J) <2.5 (U)

<2.5 (U)

8.7 (J) 10

<2.5 (U)

<2.5 (U)

ND substitution: RL or RL/2 if <15% NDs.
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0.16

0.24

0.32

0.4

12/10/15 3/15/17 6/20/18 9/24/19 12/29/20 4/5/22

MW-301

MW-302

MW-303

Limit = 0.110

Tolerance Limit

Interwell Non-parametric

Constituent: Mercury    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  All background values were censored; limit is most recent reporting limit.  74.8%  
coverage at alpha=0.01;  83.01% coverage at alpha=0.05;  95.9% coverage at alpha=0.5.  Report alpha = 0.4401.

Within Limit

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Mercury (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

MW-301 MW-303 MW-302 MW-6 (bg)

<0.012 (U) <0.012 (U) <0.012 (U) <0.012 (U)

<0.039 (U)<0.039 (U)<0.039 (U) <0.039 (U)

<0.039 (U)<0.039 (U)<0.039 (U)<0.039 (U)

<0.039 (U) <0.039 (U)<0.039 (U)

<0.039 (U)

<0.039 (U) <0.039 (U) <0.039 (U)

<0.039 (U)

<0.046 (U) <0.046 (U) <0.046 (U)<0.046 (U)

<0.046 (U) <0.046 (U)<0.046 (U)

<0.046 (U)

<0.046 (U)<0.046 (U) <0.046 (U) <0.046 (U)

0.31 0.35<0.09 (U)

<0.09 (U)

<0.09 (U)<0.09 (U) <0.09 (U)<0.09 (U)

<0.09 (U) <0.09 (U)<0.09 (U)<0.09 (U)

<0.1 (U)<0.1 (U) <0.1 (U)<0.1 (U)

<0.1 (U) <0.1 (U)

<0.1 (U)<0.1 (U)

<0.15 (U)

<0.15 (U)<0.15 (U)

<0.15 (U)

<0.15 (U) <0.15 (U)<0.15 (U)

<0.15 (U)

<0.11 (U)<0.11 (U) <0.11 (U)

<0.11 (U)

ND substitution: RL or RL/2 if <15% NDs.
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 1.50

Tolerance Limit

Interwell Non-parametric

Constituent: Molybdenum    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 19 background values.  52.63% NDs.  78.32% coverage at  
alpha=0.01;  85.35% coverage at alpha=0.05;  96.29% coverage at alpha=0.5.  Report alpha = 0.3774.

Exceeds Limit:  MW-301, MW-303

02/26/2024 - Classification: Internal - ECRM13238679



Tolerance Limit
Constituent: Molybdenum (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

10/2/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-302 MW-303

2.5 (J) <1.5 (U) <1.5 (U) <1.5 (U)

5.5 0.81 (J)0.25 (J) 5

5 0.98 (J)0.24 (J) 16.8

8.1 1.2 16.1

0.31 (J)

10.79.3 1.1

0.21 (J)

0.25 (J) 7.66.9 0.87 (J)

0.91 (J)0.26 (J)5.5

15.9

6.8 0.31 (J) 11.81.2

0.91 (J) 7.34.4

0.26 (J)

21.61.20.28 (J)5.6

1.510.3 <0.57 (U) 12

11 <1.1 (U)<1.1 (U) 6.2

9.81.4 (J)<1.1 (U)10

3.18.1

<1.1 (U) <1.1 (U)

107.5 <1.1 (U)

<1.1 (U)

<1.3 (U)

4.86.8

1.7 (J)

<1.3 (U) 7.16.2

1.4 (J)

9.27.6 <1.2 (U)

<1.2 (U)

12 22

<1.2 (U)

1.2 (J)

ND substitution: RL or RL/2 if <15% NDs.
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 5.80

Tolerance Limit

Interwell Non-parametric

Constituent: Selenium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Most recent observation is compared with limit.  Limit is highest of 18  
background values.  44.44% NDs.  77.54% coverage at alpha=0.01;  84.57% coverage at alpha=0.05;  96.29%  
coverage at alpha=0.5.  Report alpha = 0.3972.

Within Limit
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Tolerance Limit
Constituent: Selenium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

8/7/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-302 MW-303 MW-6 (bg)

<5.8 (U) <5.8 (U) <5.8 (U) <5.8 (U)

<0.18 (U) 0.2 (J) 0.57 (J)1.2

<0.18 (U) 0.46 (J)0.22 (J) 0.9 (J)

0.28 (J)<0.18 (U) 0.6 (J)

0.54 (J)

0.36 (J)<0.18 (U) 1.9

0.36 (J)

0.63 (J)0.25 (J) 0.5 (J)0.12 (J)

0.19 (J)0.1 (J) 0.36 (J)

0.67 (J)

0.31 (J)0.13 (J) 0.59 (J) 0.52 (J)

3.3<0.086 (U)<0.086 (U)

0.47 (J)

0.38 (J)0.22 (J) 0.3 (J) 0.5 (J)

0.39 (J)0.18 (J) 0.26 (J) 0.46 (J)

<1 (U)<1 (U)<1 (U) <1 (U)

<1 (U) 1.4 (J)

<1 (U) <1 (U)

<1 (U)<1 (U) <1 (U)

<1 (U)

<0.96 (U)

1.1 (J)<0.96 (U)

1.2 (J)

<0.96 (U)<0.96 (U)<0.96 (U)

<0.96 (U)

<0.96 (U)<0.96 (U) <0.96 (U)

<0.96 (U)

<0.96 (U) <0.96 (U)

<0.96 (U)

<0.96 (U)

ND substitution: RL or RL/2 if <15% NDs.
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 0.500

Tolerance Limit

Interwell Non-parametric

Constituent: Thallium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

ug
/L

Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric tolerance limit because censored data exceeded 50%.  Most recent  
observation is compared with limit.  Limit is highest of 16 background values.  81.25% NDs.  74.8% coverage at  
alpha=0.01;  83.01% coverage at alpha=0.05;  95.9% coverage at alpha=0.5.  Report alpha = 0.4401.

Within Limit
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Tolerance Limit
Constituent: Thallium (ug/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

4/26/2018

10/8/2018

4/15/2019

5/19/2020

5/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-6 (bg) MW-303 MW-302

0.064 (J) 0.18 (J) 0.14 (J) 0.25 (J)

<0.5 (U) <0.5 (U) <0.5 (U) <0.5 (U)

<0.5 (U) <0.5 (U)<0.5 (U) <0.5 (U)

<0.5 (U) <0.5 (U) <0.5 (U)

<0.5 (U)

<0.5 (U)<0.5 (U) <0.5 (U)

<0.5 (U)

0.14 (J) 0.042 (J)<0.036 (U)0.11 (J)

0.05 (J) <0.036 (U) <0.036 (U)

<0.036 (U)

0.14 (J)0.17 (J)0.29 (J)0.31 (J)

<0.036 (U) <0.036 (U)<0.036 (U)

<0.036 (U)

<0.099 (U) <0.099 (U)<0.099 (U) <0.099 (U)

<0.27 (U) <0.27 (U)<0.27 (U) <0.27 (U)

<0.26 (U)<0.26 (U)

<0.26 (U)<0.26 (U)

<0.26 (U)

<0.26 (U)<0.26 (U)

2.5 (B)

<0.26 (U) <0.26 (U)<0.26 (U)

0.31 (J)

<0.26 (U)<0.26 (U) <0.26 (U)

<0.26 (U)

<0.26 (U) <0.26 (U)

<0.26 (U)

<0.26 (U)

ND substitution: RL or RL/2 if <15% NDs.
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12/10/15 4/24/17 9/7/18 1/21/20 6/5/21 10/19/22

MW-301

MW-302

MW-303

Limit = 1.29

Tolerance Limit

Interwell Parametric

Constituent: Total Radium    Analysis Run 1/1/2023 4:56 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

Sanitas™ v.9.6.36 Software licensed to SCS Engineers. UG

pC
i/L

95% coverage.  Most recent observation is compared with limit.  Background Data Summary: Mean=0.3934, Std.  
Dev.=0.3615, n=17.  Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9262, critical = 0.851.    Report alpha  
= 0.05.  

Exceeds Limit:  MW-302
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Tolerance Limit
Constituent: Total Radium (pCi/L)    Analysis Run 1/1/2023 5:05 PM    View: LAN As Trend

Lansing Generating Station     Client: SCS Engineers     Data: LAN_Export_201121_Rev

12/10/2015

4/29/2016

7/20/2016

10/26/2016

10/27/2016

1/17/2017

1/18/2017

4/19/2017

6/19/2017

6/20/2017

8/15/2017

4/16/2018

8/7/2018

10/8/2018

10/2/2019

10/19/2020

10/20/2020

4/7/2021

4/8/2021

4/9/2021

10/26/2021

10/27/2021

4/5/2022

4/6/2022

10/17/2022

10/18/2022

10/19/2022

MW-301 MW-303 MW-302 MW-6 (bg)

0.349 -0.132 0.415 0.599

0.18 0.2320.9850.111

0.3720.126 0.969 0.0668

0.236 0.5390.653

0.126

0.334 -0.077 0.514

0

0.374 0.6720.339 -0.07

0.4571.360.0591

0.217

1.03 0.619 0.6330.155

0.776 00.3590

0.5470.929 1.230.692

0.664 1.670.115 0.705

0.372 0.444 0.807 0.237

0.889 0.27 1.41

0.644

0.359

0.2430.244

1.57

0.7790.3590.814

1.59

0.5330.103 1.35

0.0823

0.83 0.512

1.29

4.33
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