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1.0 INTRODUCTION

This annual report was developed to meet the requirements of United States Environmental Protection
Agency (USEPA) 40 CFR Part 257 “Hazardous and Solid Waste Management System; Disposal of Coal
Combustion Residuals From Electric Utilities; Final Rule” (the CCR Rule). The CCR Rule requires owners
or operators of existing CCR units to produce an Annual Groundwater Monitoring and Corrective Action
Report (Annual Report) each year (88 257.90(e)). Ameren Missouri (Ameren) has determined that the
SCPA Surface Impoundment at the Sioux Energy Center (SEC) is subject to the requirements of the CCR
Rule. This is the first Annual Report for the SCPA and describes CCR Rule groundwater monitoring

activities through December 31, 2017.

A groundwater monitoring well network was designed and installed for the SCPA to meet the requirements
of the CCR Rule. The well network consists of two background monitoring wells and six downgradient
monitoring wells that were installed in December 2015 and November 2016. Eight independent baseline
sampling events were completed using this well network to sample and test for all Appendix 11l and Appendix
IV parameters, as required by the CCR Rule. The first Detection Monitoring sampling event for the SEC
was completed November 13-15, 2017. Statistical analysis of the Detection Monitoring data will be
performed in 2018. The SCPA will continue Detection Monitoring on a semi-annual basis and, in
accordance with the CCR Rule, statistical analysis of sample results will determine the need for Assessment
Monitoring or any efforts related to Assessment of Corrective Measures or potential Corrective Action in
the future. As of December 31, 2017, the SCPA groundwater monitoring program status remains in

Detection Monitoring.
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2.0 INSTALLATION OR DECOMMISSIONING OF MONITORING WELLS

In accordance with the CCR Rule, a groundwater monitoring system has been installed to monitor the
SCPA. The groundwater monitoring system consists of eight monitoring wells screened in the uppermost
aquifer (alluvial aquifer). Monitoring wells were installed by Cascade Drilling LP using rotosonic drilling
techniques under the direct supervision of a Golder Geologist or Engineer and were installed in accordance
with Missouri Department of Natural Resources (MDNR) well construction rules (10 CSR 23-4.060
Construction Standards for Monitoring Wells). A summary of groundwater monitoring well construction details

is provided in Table 1 and Appendix A.

2.1 Background Monitoring Well Locations

Background Monitoring wells for the SCPA consist of BMW-1D and BMW-3D. The Rule (§257.91(a)(1))
requires that background groundwater monitoring wells “Accurately represent the quality of background
groundwater that has not been affected by leakage from a CCR unit.” The Rule allows background
monitoring wells that are not hydraulically upgradient where hydrogeological conditions preclude it, and/or
where sampling at other monitoring wells will provide an indication of background groundwater quality that
is as representative as, or more representative than, that provided by upgradient monitoring well locations.
The groundwater flow direction observed in the alluvial aquifer is generally from either the Mississippi River
towards the Missouri River or from the Missouri River towards the Mississippi River with a slight eastward
component in the downgradient river direction. Alluvial aquifer flow is locally influenced by water levels in

the SCPA and the Mississippi and Missouri River levels.

As shown in Figure 1, the background monitoring wells are BMW-1D and BMW-3D. These wells are

located west of the SCPA and provide background groundwater quality for SCPA monitoring.

2.2 Downgradient Monitoring Well Locations

Downgradient monitoring wells are located around the SCPA to monitor downgradient water quality. Figure
1 shows that the downgradient well network consists of six groundwater monitoring wells (UMW-1D, UMW-
2D, UMW-3D, UMW-4D, UMW-5D, and UMW-6D) around the SCPA at locations that are located in

locations that accurately represent the quality of groundwater passing the waste boundary of the CCR Unit.
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3.0 GROUNDWATER SAMPLING RESULTS AND DISCUSSION

3.1 Baseline Sampling Events (Background Events)

As required by the CCR Rule, eight baseline groundwater sampling events were completed prior to October
17, 2017. Groundwater sampling was completed by Golder in accordance with the SCPA Groundwater
Monitoring Plan (GMP). As required by the CCR Rule, baseline sampling was completed for all Appendix
[l and Appendix IV parameters. Groundwater sampling and field parameter results from the initial baseline

sampling are provided in Appendix B and Tables 2-9.

3.2 Detection Monitoring

Detection Monitoring samples for the SEC were collected from the groundwater monitoring wells on
November 13-15, 2017. As required by the CCR Rule, testing was completed for all Appendix 11l analytes.
Groundwater sampling and field parameter results from the November 2017 Detection Monitoring event are
provided in Appendix B and Table 10. Statistical analyses to evaluate Statistically Significant Increases
(SSI) over background in the November 2017 Detection Monitoring data were not completed in 2017.

Results of the statistical evaluation will be included in the 2018 Annual Report.

3.3 Groundwater Elevation, Flow Rate and Direction
To meet the requirements of §257.93(c), water level measurements were taken at all monitoring wells prior
to the start of groundwater purging and sampling. Static water levels were measured within a 24-hour

period in each monitoring well using an electronic water level indicator.

Groundwater elevations were used to generate potentiometric surface maps included in Appendix C. As
shown on the potentiometric surface maps, groundwater flow direction within the uppermost aquifer is
dynamic and directly controlled by the river stages of the Mississippi and Missouri Rivers, since the alluvial
aquifer is hydraulically connected to these water bodies. Groundwater in the alluvial aquifer will generally
flow from the higher of the two rivers toward the lower elevation river. The SCPA Surface Impoundment
and Poeling Lake also locally affect water levels and flow directions. Water flows into and out of the alluvial
aquifer as a result of fluctuating river water levels that produce “bank recharge” and “bank discharge”
conditions. At this facility, groundwater can flow north and south towards the Mississippi and Missouri

Rivers, depending on river levels.

Groundwater flow direction and gradient were estimated for the downgradient CCR monitoring wells using
the USEPA'’s On-line Tool for Site Assessment Calculation for Hydraulic Gradient (Magnitude and Direction)
(USEPA, 2016). Results from this assessment indicate that while groundwater flow direction is variable
and gradients are relatively flat, the overall net groundwater flow at the SCPA was slightly toward the north
or toward the Mississippi River. Horizontal gradients calculated by the program range 0.0001 to 0.0007

feet/foot throughout the intermediate/deep alluvial aquifer and from 0.0002 to 0.0006 feet/foot in the
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compliance wells surrounding the SCPA with an estimated net annual groundwater velocity of

approximately 13 feet per year.

Golder
L7 Associates
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4.0 STATUS OF THE GROUNDWATER MONITORING PROGRAM

As required by the CCR Rule prior to the October 17, 2017 deadline, the following was completed; (1) a
Groundwater Monitoring Well System was installed and certified by a Professional Engineer, (2) a Statistical
Method Certification was prepared and certified by a Professional Engineer, and (3) a GMP was prepared
recording the design, installation, development, sampling procedures, as well as statistical methods and
placed in the owner’s operating record. The first Detection Monitoring sampling event for the SEC was
completed on November 13-15, 2017. A summary including the number of groundwater samples that were
collected for analysis, the dates the samples were collected, and whether the sample was required by
baseline, detection or assessment monitoring is provided below in Table 11. According to the CCR Rule,
statistical evaluation for these samples must be completed within 90 days of completing sampling and
analysis. Verification sampling, if needed, and statistical analysis will be completed by January 15, 2018
and included in future reports and natifications as required by the CCR Rule. Semi-annual Detection
Monitoring will continue as required by the CCR Rule. Section 5.0 provides discussion of activities planned
for 2018.

Table 11 — Summary of Groundwater Sampling Dates

Groundwater Monitoring Wells .
Baseline
Sampling Event BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D [ umw-gD | Detection or
Assessment
Date of Sample Collection Monitoring
Baseline Event 1 3/16/2016 |11/17/2016| 3/17/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/17/2016 Baseline
Baseline Event 2 5/9/2016 | 12/8/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 Baseline
Baseline Event 3 7/5/2016 | 1/3/2017 | 7/5/2016 | 7/6/2016 | 7/6/2016 | 7/6/2016 | 7/7/2016 | 7/7/2016 Baseline
Baseline Event 4 9/14/2016 | 2/2/2017 | 9/15/2016 | 9/14/2016 | 9/14/2016 | 9/14/2016 | 9/16/2016 | 9/16/2016 Baseline
Baseline Event 5 11/7/2016 | 3/8/2017 | 11/8/2016 | 11/7/2016 | 11/7/2016 | 11/7/2016 | 11/7/2016 | 11/8/2016 Baseline
Baseline Event 6 1/3/2017 | 4/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 Baseline
Baseline Event 7 3/8/2017 | 6/5/2017 3/9/2017 3/9/2017 3/9/2017 3/9/2017 3/8/2017 3/8/2017 Baseline
Baseline Event 8 6/5/2017 | 6/26/2017 | 6/7/2017 6/7/2017 6/7/2017 6/7/2017 6/7/2017 6/6/2017 Baseline
November 2017 Detection Monitoring Event |11/13/2017(11/13/2017|11/14/2017|11/13/2017|11/13/2017(11/13/2017|11/13/2017|11/13/2017 Detection
Total Number of Samples Collected 9 9 9 9 9 9 9 9 NA

NOteSi:) Baseline Events sampled for all Appendix Il and Appendix IV parameters.

2) The November 2017 Detection Monitoring Event sampled for Appendix Ill parameters.

3) NA - Not Applicable.
4.1  Sampling Issues and Monitoring Well Decommissioning
Some sampling issues were encountered during the baseline sampling events. BMW-3D was installed to
replace BMW-2D in November 2016. BMW-2D was replaced due to concern that it was not providing
groundwater samples that were representative of background water conditions at the SEC. The variable
direction of overall groundwater movement at the SEC complicates the placement of background wells.
The groundwater can flow north and south depending upon the levels of the Mississippi and Missouri Rivers.
Therefore, BMW-2D is no longer used for groundwater monitoring (only for piezometric level measurement)

and BMW-3D was installed as a second background well and located to the west of the CCR units at the

SEC.
E Golder
L7 Associates
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During Baseline Sampling Event 4, sample analysis for S-UMW-5D and S-UMW-6D were switched as the
result of an error. Values were determined to be switched based on review of results and professional
judgement. Consequently, testing data were matched with the correct wells and these updates are reflected
in Appendix B and Table 5.

From approximately April 30, 2017 to May 15, 2017, some of the monitoring wells at the SEC were under
water due to the flooding of the Mississippi and Missouri Rivers. At the SCPA, the following wells were
submerged by flood water: UMW-4D, BMW-1D, and BMW-3D. On May 19, 2017 Golder performed a post-
flood monitoring well inspection at the SEC and found that none of the SCPA monitoring wells sustained
flood damage. Due to access problems resulting from the flood, the wells were not sampled until June 5,
2017. No other notable sampling issues were encountered during the Baseline or Detection Monitoring
sampling.

Golder
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5.0 ACTIVITIES PLANNED FOR 2018

Detection Monitoring sampling is currently scheduled to be completed semi-annually in the second and
fourth quarters of 2018, but may be changed due to site conditions (e.g., flooding, access, etc.). Statistical
analysis of the November 2017 Detection Monitoring data will be completed by January 15, 2018. Ifitis
determined that there is an SSI over background, Ameren will collect verification samples for all SSis.
Additionally, within 90 days of determining an SSI, Ameren would either establish an Assessment

Monitoring program or demonstrate that the SSI was the result of error, or caused by an alternate source.

Golder
L7 Associates
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Table 1

Monitoring Well Construction Details
SCPA Surface Impoundment

Sioux Energy Center, St. Charles County, MO

Top of Ground
Casing Surface Top of Bottom of | Base of
Location” Elevation | Elevation Screen Screen Well Total Depth
Well ID | Date Installed|  Northing Easting | (FTMsL)® | (FTMSL)® | (FTMsL)® | (FTMsL)® | (FTMSL)® | (FT BGS)®
UMW-1D| 12/15/2015 1121321.4 879420.0 447.16 445.4 383.9 374.1 373.7 71.7
UMW-2D| 12/17/2015 1120266.7 878981.6 433.86 431.7 386.6 376.8 376.4 55.4
UMW-3D| 12/16/2015 1120570.4 878251.1 431.67 430.1 384.3 374.5 374.1 56.0
UMW-4D| 12/16/2015 1121077.9 877859.9 423.52 421.7 380.7 370.9 370.5 51.2
UMW-5D| 12/17/2015 1121815.0 877799.1 446.66 444.8 384.8 375.0 374.6 70.2
UMW-6D| 12/18/2015 1122312.0 878639.5 447.02 4449 384.1 3743 373.9 71.0
BMW-1D | 12/8/2015 1121713.6 876740.9 428.28 426.0 383.1 373.3 372.9 53.2
BMW-3D | 11/8/2016 1121798.8 875798.3 426.41 424.2 381.8 372.0 371.6 52.6
Notes:

1.) All elevations and coordinates were surveyed on January 14, 2016 and December 8, 2016 by Zahner and Associates, Inc.
2.) FT MSL = Feet Above Mean Sea Level.
3.) FT BGS = Feet Below Ground Surface.
4.) Horizontal Datum: State Plane Coordinates NAD83 (2000) Missouri East Zone Feet.
5.) Vertical Datum: NAVD88 Feet.

Prepared By: JS
Checked By: JSI
Reviewed By: MNH




Table 2
Baseline Sampling Event 1 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 3/16/2016 |11/17/2016§ 3/17/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/16/2016 | 3/17/2016
DISSOLVED OXYGEN mg/L 0.27 0.96 0.63 0.58 0.47 0.25 1.16 0.71
pH SU 7.13 6.92 7.48 8.08 8.09 7.26 6.82 6.66
REDOX POTENTIAL mV -96.5 -131.5 -221.3 -231.4 -184.0 -199.9 -61.7 -72.8
SPECIFIC CONDUCTIVITY mS/cm 0.618 0.704 0.635 1.115 1.368 1.089 0.826 0.685
TURBIDITY NTU 4.15 0.86 0.67 1.76 4.12 2.62 4.25 4.56
APPENDIX Il
BORON, TOTAL ug/L 193 50.7 ) 254 15,100 30,200 31,200 10,800 647
CALCIUM, TOTAL He/L 126,000 104,000 78,400 200,000 293,000 191,000 98,400 79,300
CHLORIDE, TOTAL mg/L 53 8.5 18.9 19.5 17.2 25.5 24.7 17.3
FLUORIDE, TOTAL mg/L 0.30 0.28 0.34 1.1 0.81 0.75 0.58 0.29
SULFATE, TOTAL mg/L 36.5 26.9 80.5 524 833 511 41.5 60.0
TOTAL DISSOLVED SOLIDS mg/L 471 429 389 1,010 1,450 1,100 455 345
APPENDIX IV
ANTIMONY, TOTAL He/L ND ND 0.13) 0.067) 0.083 ) ND ND ND
ARSENIC, TOTAL He/L 0.20) 0.24) 0.90)J 0.87) 0.82) 0.70) 0.80)J 0.31)
BARIUM, TOTAL pg/L 334 612 161 122 88.0 95.9 369 133
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CHROMIUM, TOTAL pg/L ND 0.46) ND 0.35) 0.56J 0.40) 0.42) 0.37)
COBALT, TOTAL ug/L 0.73) ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND 39 4.2 3.6) 4.8) ND
LITHIUM, TOTAL ug/L 14.2 14.2 13.1 24.6 14.7 37.9 314 12.6
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L 1.3) ND 31.7 1,310 4,800 8,300 264 95.9
RADIUM [226 + 228] pCi/L ND ND ND ND ND ND 1.283 ND
SELENIUM, TOTAL ug/L ND ND ND ND ND ND 0.20) ND
THALLIUM, TOTAL He/L ND ND ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 3
Baseline Sampling Event 2 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 5/9/2016 | 12/8/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016 | 5/10/2016
DISSOLVED OXYGEN mg/L 1.30 0.09 0.70 1.27 1.32 1.31 0.88 1.09
pH SU 6.24 7.21 7.35 7.34 7.06 6.68 7.24 7.10
REDOX POTENTIAL mV -24.6 -116.1 -74.1 -70.1 -76.3 -53.4 -96.3 -65.0
SPECIFIC CONDUCTIVITY mS/cm 1.037 0.715 0.625 1.789 1.972 1.698 0.853 0.688
TURBIDITY NTU 1.99 1.13 2.66 2.60 4.08 4.72 3.43 9.01
APPENDIX Il
BORON, TOTAL ug/L 182 53.1) 614 18,800 26,100 26,300 11,800 680
CALCIUM, TOTAL He/L 132,000 103,000 62,700 226,000 256,000 177,000 97,000 82,800
CHLORIDE, TOTAL mg/L 5.5 10.8 20.0 21.2 235 25.5 7.3 18.6
FLUORIDE, TOTAL mg/L 0.35 0.34 0.31 13 1.1 0.89 0.65 0.37
SULFATE, TOTAL mg/L 39.9 36.8 61.1 641 663 397 26.1 66.2
TOTAL DISSOLVED SOLIDS mg/L 465 425 321 1,110 1,210 1,000 453 377
APPENDIX IV
ANTIMONY, TOTAL He/L ND 0.076J 0.11) 0.077) 0.21) ND ND ND
ARSENIC, TOTAL He/L ND ND 0.90)J 1.1 0.85) 0.60)J 0.88) 0.20)
BARIUM, TOTAL pg/L 314 667 120 121 75.6 78.4 333 129
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CHROMIUM, TOTAL pg/L 0.58) 0.99) 0.62) 0.66) 0.62) 0.48) 0.56J ND
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L 3.7) ND 3.0J ND ND ND 2.5) 29
LITHIUM, TOTAL ug/L 16.8 20.6 14.6 29.7 27.2 39.6 32.5 14.4
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L 0.53) 1.8) 383 1,440 4,250 7,220 271 106
RADIUM [226 + 228] pCi/L ND ND ND ND ND ND 1.535 ND
SELENIUM, TOTAL ug/L ND ND ND ND 0.23) 0.21) ND ND
THALLIUM, TOTAL He/L ND ND ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 4
Baseline Sampling Event 3 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 7/5/2016 | 1/3/2017 | 7/5/2016 | 7/6/2016 | 7/6/2016 | 7/6/2016 | 7/7/2016 | 7/7/2016
DISSOLVED OXYGEN mg/L 1.67 0.39 1.20 1.21 0.41 0.95 1.65 1.52
pH SU 7.17 7.52 7.65 8.23 8.05 7.21 7.42 7.10
REDOX POTENTIAL mV -66.3 -111.7 -108.2 -121.2 -121.2 -75.1 -116.3 -82.1
SPECIFIC CONDUCTIVITY mS/cm 0.839 0.724 0.620 1.252 1.303 1.258 0.739 0.594
TURBIDITY NTU 4.00 2.54 1.55 3.35 2.93 3.64 4.09 9.30
APPENDIX Il
BORON, TOTAL ug/L 236 76.2) 810 16,800 24,000 26,500 12,900 760
CALCIUM, TOTAL He/L 121,000 141,000 68,600 209,000 219,000 178,000 94,600 76,500
CHLORIDE, TOTAL mg/L 5.8 11.2 21.2 19.9 24.6 25.5 24.7 21.7
FLUORIDE, TOTAL mg/L 0.26 0.34 0.22 1.1 1.0 0.86 0.66 0.34
SULFATE, TOTAL mg/L 41.1 28.8 65.1 594 565 522 40.4 77.8
TOTAL DISSOLVED SOLIDS mg/L 475 445 376 1,090 1,150 1,100 461 364
APPENDIX IV
ANTIMONY, TOTAL He/L ND ND 0.078) ND ND ND ND ND
ARSENIC, TOTAL He/L 0.17) 1.5 1.1 1.4 0.44) 0.27) 0.65) 0.32)
BARIUM, TOTAL pg/L 261 183 138 119 70.1 83.4 312 118
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CHROMIUM, TOTAL pg/L 0.35) 0.59) ND ND ND ND 0.46) 0.67)
COBALT, TOTAL ug/L ND 2.8) ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND ND 2.7) ND 3.0J ND
LITHIUM, TOTAL ug/L 12.8 791 13.7 28.7 26.0 37.9 29.8 12.1
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L ND 6.2) 40.3 1,360 3,770 7,550 280 109
RADIUM [226 + 228] pCi/L ND ND ND 1.706 ND 1.396 ND ND
SELENIUM, TOTAL ug/L ND ND ND ND 0.30) ND 0.22) ND
THALLIUM, TOTAL He/L ND ND ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 5
Baseline Sampling Event 4 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 9/14/2016 | 2/2/2017 | 9/15/2016 | 9/14/2016 | 9/14/2016 | 9/14/2016 | 9/16/2016 | 9/16/2016
DISSOLVED OXYGEN mg/L 1.89 0.74 0.77 1.81 1.25 0.31 0.83 0.82
pH SU 7.36 6.12 7.02 7.90 7.98 7.30 7.10 7.01
REDOX POTENTIAL mV -105.6 -12.2 37.2 -137.4 -156.1 -20.4 12.5 -93.1
SPECIFIC CONDUCTIVITY mS/cm 0.735 0.541 0.932 1.091 1.147 1.193 0.755 0.620
TURBIDITY NTU 1.25 2.90 2.48 1.79 1.28 0.91 4.53 8.80
APPENDIX 1]
BORON, TOTAL ug/L 240 ND 318 14,700 25,200 24,100 11,400 802
CALCIUM, TOTAL ug/L 123,000 106,000 99,000 192,000 220,000 176,000 90,400 74,100
CHLORIDE, TOTAL mg/L 5.9 8.2 23.2 19.7 22.4 24.7 255 20.8
FLUORIDE, TOTAL mg/L 0.32 0.34 0.19) 1.0 1.0 0.84 0.63 0.44
SULFATE, TOTAL mg/L 41.6 20.0 213 528 684 624 38.6 80.2
TOTAL DISSOLVED SOLIDS mg/L 506 402 588 1,010 1,170 1,110 436 347
APPENDIX IV
ANTIMONY, TOTAL ug/L ND ND 0.066 J ND ND ND ND ND
ARSENIC, TOTAL pg/L ND ND 0.98J 1.3 0.29) 0.20) 0.51) 0.34)
BARIUM, TOTAL ug/L 309 650 195 105 71.8 81.2 300 117
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL ug/L ND ND ND ND 0.25) 0.45) ND ND
CHROMIUM, TOTAL pg/L 0.41) 0.61) 0.36) ND ND ND 0.64) ND
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND ND 3.1) 6.3 ND ND
LITHIUM, TOTAL ug/L 12.9 20.0 14.2 28.0 18.4 38.0 31.0 12.0
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L ND ND 27.9 1,270 4,280 7,200 259 112
RADIUM [226 + 228] pCi/L ND 1.933 ND ND 2.298 ND ND ND
SELENIUM, TOTAL pg/L ND ND ND ND 0.30) 0.27) 0.20) ND
THALLIUM, TOTAL ug/L ND 0.082) ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm - millisiemen
per centimeter, NTU - nephelometric turbidity unit.

2. J - Result is an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

5. Due to laboratory error, BMW-1D was resampled for chloride, fluoride, and sulfate on October 20, 2016.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 6
Baseline Sampling Event 5 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 11/7/2016 | 3/8/2017 | 11/8/2016 | 11/7/2016 | 11/7/2016 | 11/7/2016 | 11/7/2016 | 11/8/2016
DISSOLVED OXYGEN mg/L 1.06 0.55 0.48 0.47 1.15 0.29 0.35 0.40
pH SU 7.05 7.02 7.47 8.00 8.00 7.15 7.28 7.05
REDOX POTENTIAL mV -118.3 64.2 -169.4 -184.4 -177.8 -138.0 -152.1 -112.2
SPECIFIC CONDUCTIVITY mS/cm 0.898 0.660 0.922 1.205 1.423 1.474 0.793 0.626
TURBIDITY NTU 1.03 1.61 1.92 1.36 0.89 1.42 3.29 4.70
APPENDIX Il
BORON, TOTAL ug/L 174 69.4 ) 454 10,600 26,400 24,600 12,400 902
CALCIUM, TOTAL He/L 129,000 120,000 110,000 177,000 230,000 186,000 94,000 77,600
CHLORIDE, TOTAL mg/L 5.6 8.2 27.9 19.8 21.0 24.1 24.1 19.9
FLUORIDE, TOTAL mg/L 0.29 0.26 0.25 1.0 0.95 0.78 0.70 0.40
SULFATE, TOTAL mg/L 37.7 219 194 444 810 600 48.7 79.2
TOTAL DISSOLVED SOLIDS mg/L 469 424 551 823 1,120 1,020 455 352
APPENDIX IV
ANTIMONY, TOTAL He/L ND ND ND ND ND ND ND ND
ARSENIC, TOTAL He/L 0.15) 0.086J 1.0 1.5 0.41) 0.18) 0.62 ) 0.38)
BARIUM, TOTAL pg/L 308 699 184 85.8 70.9 72.0 296 116
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND ND 0.12) 0.13) ND ND
CHROMIUM, TOTAL pg/L 0.35) 0.70) ND 0.55) ND 0.34) 0.44) 0.37)
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND ND 35) 5.6 ND ND
LITHIUM, TOTAL ug/L 14.8 21.5 15.5 31.1 16.2) 41.3 32.5 13.6
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L ND ND 27.9 989 4,230 7,190 253 114
RADIUM [226 + 228] pCi/L 1.522 ND ND ND ND ND ND ND
SELENIUM, TOTAL ug/L ND ND ND ND 0.27) 0.22) 0.29) ND
THALLIUM, TOTAL He/L ND ND ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 7
Baseline Sampling Event 6 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 1/3/2017 | 4/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017 | 1/5/2017
DISSOLVED OXYGEN mg/L 0.49 0.50 0.50 0.21 0.43 0.54 0.31 0.24
pH SU 7.49 6.44 7.47 8.03 8.55 7.57 7.32 7.03
REDOX POTENTIAL mV -114.5 109.7 -118.3 -170.1 -105.2 3.6 -120.2 -124.7
SPECIFIC CONDUCTIVITY mS/cm 0.814 0.712 0.649 1.229 1.313 1.424 0.607 0.586
TURBIDITY NTU 0.99 1.81 1.60 1.69 0.52 0.58 4.23 4.68
APPENDIX Il
BORON, TOTAL ug/L 170 58.2) 538 14,500 21,300 28,600 5,970 899
CALCIUM, TOTAL He/L 135,000 105,000 81,300 188,000 206,000 204,000 75,800 74,900
CHLORIDE, TOTAL mg/L 5.6 8.5 23.2 20.0 23.2 259 24.4 20.1
FLUORIDE, TOTAL mg/L 0.27 0.31 0.27 1.1 1.0 0.86 0.56 0.38
SULFATE, TOTAL mg/L 38.8 24.6 85.6 477 531 550 15.5 80.2
TOTAL DISSOLVED SOLIDS mg/L 460 414 374 885 1,020 1,120 350 349
APPENDIX IV
ANTIMONY, TOTAL He/L ND 0.041) ND ND ND ND ND ND
ARSENIC, TOTAL He/L ND ND 0.98 ) 1.4 0.14) ND 0.26) 0.20)
BARIUM, TOTAL pg/L 334 684 146 92.8 76.1 90.4 281 119
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND 0.23) 0.79 1.9 0.041) 0.031)
CHROMIUM, TOTAL pg/L 0.42) ND 0.71) ND 0.35) ND ND 0.70)
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND ND ND 4.7) ND ND
LITHIUM, TOTAL ug/L 15.1 23.6 13.5 29.7 18.4 44.2 28.4 12.2
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L 0.75) ND 40.9 1,310 3,430 7,830 254 110
RADIUM [226 + 228] pCi/L ND 1.761 ND ND ND ND ND ND
SELENIUM, TOTAL ug/L ND 0.10)J ND ND 0.21) 0.24) ND ND
THALLIUM, TOTAL He/L ND ND ND ND ND ND ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 8
Baseline Sampling Event 7 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D
FIELD PARAMETERS
DATE NA 3/8/2017 | 6/5/2017 | 3/9/2017 | 3/9/2017 | 3/9/2017 | 3/9/2017 | 3/8/2017 | 3/8/2017
DISSOLVED OXYGEN mg/L 0.40 0.38 0.55 0.27 0.39 0.43 0.25 0.31
pH SU 7.46 7.12 7.43 7.81 8.00 7.12 7.09 6.70
REDOX POTENTIAL mV -33.6 -73.2 24.3 -86.5 -59.6 64.8 23.2 24.9
SPECIFIC CONDUCTIVITY mS/cm 0.741 0.714 0.564 1.714 1.393 1.336 0.524 0.515
TURBIDITY NTU 0.92 2.83 0.89 0.92 0.47 0.34 3.54 3.43
APPENDIX Il
BORON, TOTAL ug/L 185 42.4) 325 25,200 25,000 23,000 2,990 935
CALCIUM, TOTAL He/L 146,000 97,100 71,600 302,000 236,000 181,000 71,500 79,000
CHLORIDE, TOTAL mg/L 5.0 8.1 18.8 18.9 21.6 24.1 26.0 19.5
FLUORIDE, TOTAL mg/L 0.25 0.27 0.34 0.72 0.99 0.63 0.47 0.36
SULFATE, TOTAL mg/L 34.4 26.1 51.0 738 603 484 16.8 74.9
TOTAL DISSOLVED SOLIDS mg/L 483 407 314 1,380 1,090 1,010 331 346
APPENDIX IV
ANTIMONY, TOTAL He/L ND ND 0.041) 0.048 ) ND ND ND ND
ARSENIC, TOTAL He/L ND ND 1.1 2.1 ND ND ND ND
BARIUM, TOTAL pg/L 376 665 123 131 79.8 71.2 248 115
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CHROMIUM, TOTAL pg/L ND 0.17) 1.5 1.7) ND ND ND ND
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND ND 2.8) ND ND ND
LITHIUM, TOTAL ug/L 13.7 ND 10.1 30.2 14.9 344 21.5 11.8
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L ND ND 35.7 1,880 4,120 6,480 242 108
RADIUM [226 + 228] pCi/L ND 1.972 ND ND ND ND ND ND
SELENIUM, TOTAL ug/L ND ND ND 0.12) 0.12) 0.20) 0.091) ND
THALLIUM, TOTAL He/L ND ND 0.17) 0.25) 0.084 ) 0.046) ND ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



Table 9
Baseline Sampling Event 8 Results
SCPA Surface Impoundment
Sioux Energy Center, St. Charles County, MO

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS
BMW-1D | BMW-3D | UMW-1D | UMW-2D | UMW-3D | UMW-4D | UMW-5D | UMW-6D

FIELD PARAMETERS
DATE NA 6/5/2017 | 6/26/2017 | 6/7/2017 | 6/7/2017 | 6/7/2017 | 6/7/2017 | 6/7/2017 | 6/6/2017
DISSOLVED OXYGEN mg/L 1.56 13.80 0.79 0.13 0.15 0.29 1.02 1.69
pH SU 7.02 6.62 7.41 7.83 7.67 6.92 6.52 6.67
REDOX POTENTIAL mV -46.5 56.8 -56.8 -17.6 -100.8 -10.9 7.1 -39.3
SPECIFIC CONDUCTIVITY mS/cm 0.831 0.723 0.490 1.468 1.469 1.314 0.590 0.528
TURBIDITY NTU 4.17 2.85 1.16 1.74 0.99 0.83 3.81 5.66
APPENDIX Il
BORON, TOTAL ug/L 179 55.2) 278) 24,200 24,200 21,600 7,240 781
CALCIUM, TOTAL He/L 118,000 102,000 53,500 244,000 231,000 174,000 82,900 69,600
CHLORIDE, TOTAL mg/L 5.6 7.8 17.0 19.1 215 26.6 27.6 19.5
FLUORIDE, TOTAL mg/L 0.24 0.29 0.34 0.78 0.94 0.70 0.53 0.37
SULFATE, TOTAL mg/L 36.1 26.4 36.6 784 664 439 40.0 31.8
TOTAL DISSOLVED SOLIDS mg/L 475 408 268 1,220 1,130 947 384 353
APPENDIX IV
ANTIMONY, TOTAL He/L ND ND ND 0.044 ) 0.030) 0.043) ND ND
ARSENIC, TOTAL He/L 0.16)J ND 0.98 ) 1.9 0.23) ND 0.41) 0.14)
BARIUM, TOTAL pg/L 332 668 109 96.8 70.5 67.5 284 112
BERYLLIUM, TOTAL pg/L ND ND ND ND ND ND ND ND
CADMIUM, TOTAL pg/L ND ND ND 0.24) 0.53 0.91 0.028) 0.030)J
CHROMIUM, TOTAL pg/L 0.16J ND 0.22) 0.12) 0.67 ) 0.13) ND 0.10)
COBALT, TOTAL ug/L ND ND ND ND ND ND ND ND
LEAD, TOTAL ug/L ND ND ND 3.0J ND 3.4) ND ND
LITHIUM, TOTAL ug/L ND 25.3 10.7) 18.6 16.7 31.9 24.7 13.2
MERCURY, TOTAL ug/L ND ND ND ND ND ND ND ND
MOLYBDENUM, TOTAL ug/L ND ND 36.4 2,170 3,920 6,120 270 115
RADIUM [226 + 228] pCi/L ND 2.537 ND ND 1.151 ND 1.192 1.244
SELENIUM, TOTAL ug/L ND ND ND ND 0.17) 0.12) 0.11) ND
THALLIUM, TOTAL He/L ND ND ND 0.10)J 0.052) 0.083 ) 0.038) ND

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, and pCi/L - picocuries per liter, mV - millivolts, mS/cm -
millisiemens per centimeter, NTU - nephelometric turbidity unit.

2. J - Resultis an estimated value.

3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect.

4. Radium (226 + 228) is reported as the sum of the Radium 226 and the Radium 228 activity concentrations unless the sum of the Radium 226 and Radium 228
Minimum Detectable Concentrations (MDC) is higher in which case it is displayed as ND.

Prepared By: JSI 12/5/2017
Checked By: RJF 12/11/2017
Reviewed By: MNH 1/18/2018



November 2017 Detection Monitoring Results

Sioux Energy Center, St. Charles County, MO

Table 10

SCPA Surface Impoundment

ANALYTE UNITS BACKGROUND GROUNDWATER MONITORING WELLS

BMW-1D | BMW-3D || UMW-1D | UMW-2D | UMW-3D | UMW-4D [ UMW-5D | UMW-6D
FIELD PARAMETERS
DATE NA 11/13/201711/13/2017|11/14/2017|11/13/2017|11/13/2017|11/13/2017|11/13/2017{11/13/2017
DISSOLVED OXYGEN mg/L 0.30 0.28 1.07 0.69 1.25 1.06 5.08 0.60
pH SU 7.20 7.15 7.66 8.05 7.76 6.89 7.38 7.14
REDOX POTENTIAL mV -128.5 -124.6 -100.4 -101.0 -69.3 0.4 -125.9 -113.9
SPECIFIC CONDUCTIVITY mS/cm 0.800 0.709 0.573 1.371 1.414 1.343 0.552 0.599
TURBIDITY NTU 2.02 1.69 1.52 3.33 3.75 4.45 1.64 4.68
APPENDIX IlI
BORON, TOTAL pg/L ND ND 266 22,100 24,100 27,000 3,450 1,130
CALCIUM, TOTAL pg/L 131,000 | 110,000 71,200 224,000 | 237,000 | 192,000 70,000 81,400
CHLORIDE, TOTAL mg/L 5.2 8.7 18.7 19.3 20.4 25.4 25.8 18.2
FLUORIDE, TOTAL mg/L 0.28 0.29 0.41 0.70 1.0 0.80 0.55 0.43
SULFATE, TOTAL mg/L 37.6 27.5 49.1 722 710 544 18.3 86.4
TOTAL DISSOLVED SOLIDS mg/L 450 409 318 1,000 1,150 1,010 310 353

NOTES

1. Unit Abbreviations: pg/L - micrograms per liter, mg/L - milligrams per liter, SU - standard units, mV - millivolts, mS/cm - millisiemens per centimeter, and NTU - nephelometric turbidity unit.

. J - Result is an estimated value.

2
3. ND - Constituent was analyzed for, but was not detected above the Method Detection Limit (MDL) and is considered a non-detect. Values displayed as ND.
4

. NA - Not applicable.

Prepared By: JSI
Checked By: RIJF
Reviewed By: MNH
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APPENDIX A — CCR MONITORING WELL
CONSTRUCTION DIAGRAMS



ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-1D

PROJECT NAME: AMEREN CCR GW MONITORING PROJECT NUMBER: 153-1406.0003A
SITE NAME: SIOUX ENERGY CENTER LOCATION: UMW-1D
CLIENT: AMEREN MISSOURI SURFACE ELEVATION: 445.4 FT MSL
GEOLOGIST: J. SUOZZI NORTHING:1121321.4 EASTING: 879420.0
DRILLER:  J. DRABEK STATIC WATER LEVEL: 26.88 FT BTOC | COMPLETION DATE: 12/15/2015
DRILLING COMPANY: CASCADE DRILLING METHODS: SONIC
| CAP
HocK \ﬁ“ﬁ\ TOP OF CASING ELEVATION: _447.16 FT MSL

|~ ——————————— PROTECTIVE CASING no): 4"X5' ALUMINUM
i PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _445.4 FT MSL

Xu'.. B .:l :
: "‘ DIAMETER OF RISER PIPE (in.): 2.0
bl B DIAMETER OF BOREHOLE (in.): 6.0
e 5._:.9
.4 .,
el R CONCRETE SEAL DEPTH (ft. bgs): 25
TYPE AND AMOUNT OF ANNULAR SEAL: 3 " BENTONITE CHIPS - 2 BAGS
3 TYPE AND AMOUNT OF ANNULAR SEAL: __HIGH SOLIDS BENTONITE
R 2.75 BAGS
e

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 52.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 58.0 FINE:57.0

CENTRALIZER ( no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 61.5
TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC
SCREEN SLOT SIZE (in.): 0.010 IN
SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 713
BOTTOM OF WELL DEPTH (ft. bgs): 717

TOTAL DEPTH BOTTOM OF FILTER PACK (ft. bgs): 717

OF BOREHOLE: /-7 FT TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

150 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.
FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J: INGRAM
DATE CHECKED: 4/20/2016 PREPAREDBY: ___J.SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-2D

PROJECT NAME: AMEREN CCR GW MONITORING PROJECT NUMBER: 153-1406.0003A
SITE NAME: SIOUX ENERGY CENTER LOCATION: UMW-2D
CLIENT: AMEREN MISSOURI SURFACE ELEVATION: 431.7 FT MSL
GEOLOGIST: J. SUOZZI NORTHING: 1120266.7 EASTING: 878981.6
DRILLER:  J. DRABEK STATIC WATER LEVEL: 10.65 FT BTOC | COMPLETION DATE: 12/17/2015
DRILLING COMPANY: CASCADE DRILLING METHODS: SONIC
| CAP
HocK \ﬁ“ﬁ\ TOP OF CASING ELEVATION: _433.86 FT MSL

|~ ——————————— PROTECTIVE CASING no): 4"X5' ALUMINUM
i PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _431.7 FT MSL

;:. L, ':l ;
= DIAMETER OF RISER PIPE (in.): 2.0
kil el DIAMETER OF BOREHOLE (in.): 6.0
Y 5._:.9
.4 .,
R CONCRETE SEAL DEPTH (ft. bgs): 2.5
ot TYPE AND AMOUNT OF ANNULAR SEAL: 3 "BENTONITE CHIPS - 1 BAG
N TYPE AND AMOUNT OF ANNULAR SEAL: __ HIGH SOLIDS BENTONITE
R 2.5 BAGS
\®
TOP OF BENTONITE SEAL DEPTH (ft. bgs): 34.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 42.0 FINE: 40.5

CENTRALIZER ( no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 45.2
TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC
SCREEN SLOT SIZE (in.): 0.010 IN
SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 55.0
BOTTOM OF WELL DEPTH (ft. bgs): 55.4

TOTAL DEPTH ; BOTTOM OF FILTER PACK (ft. bgs): 55.4

OF BOREHOLE: _ 224 FT TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

200 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.
FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J: INGRAM
DATE CHECKED: 4/20/2016 PREPAREDBY: ___J.SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-3D

PROJECT NAME: AMEREN CCR GW MONITORING

PROJECT NUMBER: 153-1406.0003A

SITE NAME: SIOUX ENERGY CENTER

LOCATION: UMW-3D

CLIENT: AMEREN MISSOURI

SURFACE ELEVATION: 430.1 FT MSL

GEOLOGIST: J. SUOZZI

NORTHING:1120570.4

EASTING: 878251.1

DRILLER: J. DRABEK

STATIC WATER LEVEL: 10.57 FT BTOC

COMPLETION DATE: 12/16/2015

DRILLING COMPANY: CASCADE

DRILLING METHODS: SONIC

LOCK |- CAP

T F| ~ ———————— TOP OF CASING ELEVATION: _431.67 FT MSL
. 1BFT b PROTECTIVE CASING no): 4" X 5' ALUMINUM

:_B_V’_D,B_V'V,BAV'V,E
T TR
AN A s

TOTAL DEPTH

56.0 FT

OF BOREHOLE:

PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _430.1 FT MSL

DIAMETER OF RISER PIPE (in.): 2.0
DIAMETER OF BOREHOLE (in.): 6.0

CONCRETE SEAL DEPTH (ft. bgs): 2.5

TYPE AND AMOUNT OF ANNULAR SEAL: 3" BENTONITE CHIPS - 1.5 BAGS

HIGH SOLIDS BENTONITE
2 BAGS

TYPE AND AMOUNT OF ANNULAR SEAL:

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 36.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 42.5 FINE: 41.0
CENTRALIZER (yes) no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 45.8

TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC

SCREEN SLOT SIZE (in.): 0.010 IN
SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 55.6
BOTTOM OF WELL DEPTH (ft. bgs): 56.0
BOTTOM OF FILTER PACK (ft. bgs): 56.0

TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

125 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.

FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J- INGRAM
DATE CHECKED: 4/20/2016

PREPARED BY: J. SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-4D

PROJECT NAME: AMEREN CCR GW MONITORING

PROJECT NUMBER: 153-1406.0003A

SITE NAME: SIOUX ENERGY CENTER

LOCATION: UMW-4D

CLIENT: AMEREN MISSOURI

SURFACE ELEVATION: 421.7 FT MSL

GEOLOGIST: J. SUOZZI

NORTHING:1121077.9

EASTING: 877859.9

DRILLER: J. DRABEK

STATIC WATER LEVEL: 2.95 FT BTOC

COMPLETION DATE: 12/16/2015

DRILLING COMPANY: CASCADE

DRILLING METHODS: SONIC

| CAP
LOCK =
= Fi] — ————— TOP OF CASING ELEVATION: _423.52 FT MSL
sTickup:__1.8FT 3| LT PROTECTIVE CASING no): 4" X5'ALUMINUM
R PEA GRAVEL OR SAND
GROUND SURFACE ELEVATION: _421.7 FT MSL
XL".. - .:l ¥
= DIAMETER OF RISER PIPE (in.): 2.0
kil bl DIAMETER OF BOREHOLE (in.): 6.0
X I
4 .,
ol ey CONCRETE SEAL DEPTH (ft. bgs): 25

TOTAL DEPTH 512 FT

OF BOREHOLE:

TYPE AND AMOUNT OF ANNULAR SEAL: 3 " BENTONITE CHIPS - 0.5 BAGS

HIGH SOLIDS BENTONITE
2 BAGS

TYPE AND AMOUNT OF ANNULAR SEAL:

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 30.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 37.0 FINE: 36.0
CENTRALIZER (yes) no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)

TOP OF SCREEN DEPTH (ft. bgs): 41.0
TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC
SCREEN SLOT SIZE (in.): 0.010 IN

SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 50.8
BOTTOM OF WELL DEPTH (ft. bgs): 51.2
BOTTOM OF FILTER PACK (ft. bgs): 51.2

TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

150 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.

FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J- INGRAM
DATE CHECKED: 4/20/2016

PREPARED BY: J. SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-5D

PROJECT NAME: AMEREN CCR GW MONITORING PROJECT NUMBER: 153-1406.0003A
SITE NAME: SIOUX ENERGY CENTER LOCATION: UMW-5D
CLIENT: AMEREN MISSOURI SURFACE ELEVATION: 444.8 FT MSL
GEOLOGIST: J. SUOZZI NORTHING:1121815.0 EASTING: 877799.1
DRILLER:  J. DRABEK STATIC WATER LEVEL: 26.01 FT BTOC | COMPLETION DATE: 12/17/2015
DRILLING COMPANY: CASCADE DRILLING METHODS: SONIC
| CAP
HocK \ﬁ“ﬁ\ TOP OF CASING ELEVATION: _446.66 FT MSL

|~ ——————————— PROTECTIVE CASING no): 4"X5' ALUMINUM
i PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _444.8 FT MSL

;’.I B .:‘ -
= DIAMETER OF RISER PIPE (in.): 2.0
kil el DIAMETER OF BOREHOLE (in.): 6.0
Y 5._:.9
.4 .,
R CONCRETE SEAL DEPTH (ft. bgs): 2.5
TYPE AND AMOUNT OF ANNULAR SEAL: & " BENTONITE CHIPS - 2 BAGS
N TYPE AND AMOUNT OF ANNULAR SEAL: __ HIGH SOLIDS BENTONITE
R 3 BAGS
\®
TOP OF BENTONITE SEAL DEPTH (ft. bgs): 51.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 57.7 FINE:56.7

CENTRALIZER ( no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 60.0
TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC
SCREEN SLOT SIZE (in.): 0.010 IN
SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 69.8
BOTTOM OF WELL DEPTH (ft. bgs): 70.2

TOTAL DEPTH ; BOTTOM OF FILTER PACK (ft. bgs): 70.2

OF BOREHOLE: _/%-2FT TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

175 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.
FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J: INGRAM
DATE CHECKED: 4/20/2016 PREPARED BY: ___J.SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG UMW-6D

PROJECT NAME: AMEREN CCR GW MONITORING PROJECT NUMBER: 153-1406.0003A
SITE NAME: SIOUX ENERGY CENTER LOCATION: UMW-6D
CLIENT: AMEREN MISSOURI SURFACE ELEVATION: 444.9 FT MSL
GEOLOGIST: J. SUOZZI NORTHING:1122312.0 EASTING: 878639.5
DRILLER:  J. DRABEK STATIC WATER LEVEL: 26.55 FT BTOC | COMPLETION DATE: 12/18/2015
DRILLING COMPANY: CASCADE DRILLING METHODS: SONIC
| CAP
HocK \ﬁ“ﬁ\ TOP OF CASING ELEVATION: _447.02 FT MSL

|~ ——————————— PROTECTIVE CASING no): 4"X5' ALUMINUM
i PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _444.9 FT MSL

;’.I B .:‘ -
= DIAMETER OF RISER PIPE (in.): 2.0
kil el DIAMETER OF BOREHOLE (in.): 6.0
Y 5._:.9
.4 .,
R CONCRETE SEAL DEPTH (ft. bgs): 2.5
TYPE AND AMOUNT OF ANNULAR SEAL: 3 " BENTONITE CHIPS - 2 BAGS
N TYPE AND AMOUNT OF ANNULAR SEAL: __ HIGH SOLIDS BENTONITE
R 3 BAGS
\®
TOP OF BENTONITE SEAL DEPTH (ft. bgs): 52.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 57.7 FINE:57.0

CENTRALIZER ( no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 60.8
TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC
SCREEN SLOT SIZE (in.): 0.010 IN
SIZE OF SAND PACK: COARSE: #1 _ FINE: #0
AMOUNT OF SAND: COARSE: 3BAGS  FINE:{BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 70.6
BOTTOM OF WELL DEPTH (ft. bgs): 71.0

TOTAL DEPTH BOTTOM OF FILTER PACK (ft. bgs): 71.0

oF BOREHOLE: _/-OFT TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

150 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)
MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.
FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J: INGRAM
DATE CHECKED: 4/20/2016 PREPAREDBY: ___J.SUOZZI




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG BMW-1D

PROJECT NAME: AMEREN CCR GW MONITORING

PROJECT NUMBER: 153-1406.0003A

SITE NAME: SIOUX ENERGY CENTER

LOCATION:BMW-1D

CLIENT: AMEREN MISSOURI

SURFACE ELEVATION: 426.0 FT MSL

GEOLOGIST: J. INGRAM

NORTHING:1121713.6 EASTING: 876740.9

DRILLER: J. DRABEK

STATIC WATER LEVEL: 8.70 FT BTOC COMPLETION DATE: 12/8/2015

DRILLING COMPANY: CASCADE

DRILLING METHODS: SONIC

LOCK

|
™ TOP OF CASING ELEVATION: _428.28 FT MSL

= ——————————— PROTECTIVE CASING no): 4" X5' ALUMINUM

:_B_V’_D,B_V'V,BAV'V,E

: A LA W LA
A A v Lo

TOTAL DEPTH
OF BOREHOLE:

53.2 FT

PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _426.0 FT MSL

DIAMETER OF RISER PIPE (in.): 2.0
DIAMETER OF BOREHOLE (in.): 6.0
CONCRETE SEAL DEPTH (ft. bgs): 2.5

3n
TYPE AND AMOUNT OF ANNULAR SEAL: _s " BENTONITE CHIPS - 1 BAG

TYPE AND AMOUNT OF ANNULAR SEAL: __ HIGH SOLIDS BENTONITE
3 BAGS

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 34.0

TYPE AND AMOUNT OF BENTONITE SEAL: & "BENTONITE CHIPS - 1 BAG

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 40.5 FINE: 39.0
CENTRALIZER ( no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 43.0

TYPE OF SCREEN: 2" X 9.8' SCHEDULE 40 PVC

SCREEN SLOT SIZE (in.): 0.010 IN

SIZE OF SAND PACK: COARSE: #1 _ FINE: #0

AMOUNT OF SAND: COARSE: 31BAGS FINE: { BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 52.8

BOTTOM OF WELL DEPTH (ft. bgs): 53.2

BOTTOM OF FILTER PACK (ft. bgs): 53.2

TYPE AND AMOUNT OF BACKFILL: NONE

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

150 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON JANUARY 14, 2016.

FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J: INGRAM

DATE CHECKED: 4/20/2016

PREPARED BY: J. SUOZZ|




ABOVE GROUND MONITORING WELL CONSTRUCTION LOG BMW-3D

PROJECT NAME: AMEREN CCR GW MONITORING

PROJECT NUMBER: 153-1406.0003A

SITE NAME: SIOUX ENERGY CENTER

LOCATION:BMW-3D

CLIENT: AMEREN MISSOURI

SURFACE ELEVATION: 424.2 FT MSL

GEOLOGIST: J. INGRAM/M. GORE | NORTHING:1121798.8 EASTING: 875798.3

DRILLER: M. RODRIGUES STATIC WATER LEVEL: 8.38 FT BTOC COMPLETION DATE: 11/8/2016

DRILLING COMPANY: CASCADE

DRILLING METHODS: SONIC

| CAP

LOCK —
il

= F| ~——————— TOP OF CASING ELEVATION: _426.41FT MSL
|~ ——————————— PROTECTIVE CASING no): 4"X5' ALUMINUM

:_B_V’_D,B_V'V,BAV'V,E
T TR
AN A s

TOTAL DEPTH 55.0 FT

OF BOREHOLE:

ADDITIONAL NOTES: FT BGS = FEET BELOW GROUND SURFACE. FT MSL = FEET ABOVE MEAN SEA LEVEL.

PEA GRAVEL OR SAND

GROUND SURFACE ELEVATION: _424.2 FT MSL

DIAMETER OF RISER PIPE (in.): 2.0
DIAMETER OF BOREHOLE (in.): 6.0
CONCRETE SEAL DEPTH (ft. bgs): 2.5

TYPE AND AMOUNT OF ANNULAR SEAL: __ HIGH SOLIDS BENTONITE

TOP OF BENTONITE SEAL DEPTH (ft. bgs): 32.5

3
TYPE AND AMOUNT OF BENTONITE SEAL:8 BENTONITE CHIPS - 1 BUCKET

TOP OF SAND PACK DEPTH (ft. bgs): COARSE: 38.5 FINE:37.5
CENTRALIZER no) - TYPE: _STAINLESS STEEL (TOP + BOTTOM)
TOP OF SCREEN DEPTH (ft. bgs): 42.4

TYPE OF SCREEN: 2" X 9.7 SCHEDULE 40 PVC

SCREEN SLOT SIZE (in.): 0.010 IN

SIZE OF SAND PACK: COARSE: #1  FINE: #0

AMOUNT OF SAND: COARSE: 5BAGS  FINE: 3 BAG
BOTTOM OF SCREEN DEPTH (ft. bgs): 52.2

BOTTOM OF WELL DEPTH (ft. bgs): 52.6

BOTTOM OF FILTER PACK (ft. bgs): 52.6

TYPE AND AMOUNT OF BACKFILL: 2.4 FT NATURAL CAVE IN

200 GALLONS OF H20 USED DURING DRILLING. HORIZONTAL DATUM: STATE PLANE COORDINATES NAD83 US SURVEY FEET (2000)

MISSOURI EAST ZONE. VERTICAL DATUM: NAVD88. WELL SURVEYED BY ZAHNER AND ASSOCIATES, INC ON DECEMBER 8, 2016.

FT BTOC = FEET BELOW TOP OF CASING. SAND AND BENTONITE BAGS WEIGH 50 LBS EACH.

CHECKED BY: J.INGRAM
DATE CHECKED: 8/3/2017

PREPARED BY: J. SUOZZI




APPENDIX B — LABORATORY
ANALYTICAL DATA



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

January 02, 2018

Mark Haddock

Golder Associates

820 S. Main St

Suite 100

Saint Charles, MO 63301

RE: Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Dear Mark Haddock:

Enclosed are the analytical results for sample(s) received by the laboratory on March 19, 2016. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

REV-1, 1/2/18: Revision

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
C/,M- =

Jamie Church
jamie.church@pacelabs.com

314-838-7223
Project Manager

Enclosures

cc: Ryan Feldmann, Golder
Jeffrey Ingram, Golder Associates
John Suozzi, Golder Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 1 of 42




ace Analytical

www.pacelabs.com

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

CERTIFICATIONS

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
L-A-B DOD-ELAP Accreditation #: L2417
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Georgia Certification #: C040
Guam Certification
Hawaii Certification
Idaho Certification
lllinois Certification
Indiana Certification
lowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PAO0091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS 66219
WY STR Certification #: 2456.01
Arkansas Certification #: 17-016-0
Illinois Certification #: 200030
lowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VVELAP Certification #: 460198
Washington Certification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

Nevada Certification #: KS000212018-1
Oklahoma Certification #: 9205/9935

Texas Certification #: T104704407

Utah Certification #: KS00021

Kansas Field Laboratory Accreditation: # E-92587
Missouri Certification: 10070

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 42



ace Analytical

www.pacelabs.com

SAMPLE SUMMARY

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Lab ID Sample ID Matrix Date Collected Date Received
60215288001 S-UMW-1D Water 03/17/16 13:57 03/19/16 05:55
60215288002 S-UMW-2D Water 03/16/16 15:02 03/19/16 05:55
60215288003 S-UMW-3D Water 03/16/16 13:07 03/19/16 05:55
60215288004 S-UMW-4D Water 03/16/16 11:42 03/19/16 05:55
60215288005 S-UMW-5D Water 03/16/16 15:30 03/19/16 05:55
60215288006 S-UMW-6D Water 03/17/16 14:28 03/19/16 05:55
60215288007 S-BMW-1D Water 03/16/16 10:01 03/19/16 05:55
60215288009 S-UMW-DUP-1 Water 03/16/16 08:00 03/19/16 05:55
60215288010 S-UMW-FB-1 Water 03/16/16 11:10 03/19/16 05:55
60215288011 S-UMW-1D MS Water 03/17/16 13:57 03/19/16 05:55
60215288012 S-UMW-1D MSD Water 03/17/16 13:57 03/19/16 05:55

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Page 3 of 42



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60215288001 S-UMW-1D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288002 S-UMW-2D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288003 S-UMW-3D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288004 S-UMW-4D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288005 S-UMW-5D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288006 S-UMW-6D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288007 S-BMW-1D EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288009 S-UMW-DUP-1 EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288010 S-UMW-FB-1 EPA 200.7 ZBM 8 PASI-K
EPA 200.8 SMW 6 PASI-K
EPA 7470 TDS 1 PASI-K
EPA903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA
SM 2540C AGO 1 PASI-K
SM 4500-H+B LJS 1 PASI-K
EPA 300.0 RAB 3 PASI-K
60215288011 S-UMW-1D MS EPA 903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
60215288012 S-UMW-1D MSD EPA 903.1 WRR 1 PASI-PA
EPA 904.0 JLW 1 PASI-PA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: S-UMW-1D

Lab ID: 60215288001

Collected: 03/17/16 13:57 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 161 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:29 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:29 7440-41-7
Boron 254 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:29 7440-42-8
Calcium 78400 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:29 7440-70-2 M1
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:29 7440-48-4
Lead <25 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:29 7439-92-1
Lithium 13.1 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:29 7439-93-2
Molybdenum 317 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:29 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony 0.13J ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 15:42 7440-36-0
Arsenic 0.90J ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 15:42 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 15:42 7440-43-9
Chromium <0.34 ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 15:42 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 15:42 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 15:42 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 15:54 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 389 mg/L 5.0 5.0 1 03/23/16 08:22
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 8.3  Std. Units 0.10 0.10 1 04/03/16 12:05 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 18.9 mg/L 1.0 0.50 1 03/21/16 16:22 16887-00-6
Fluoride 0.34 mg/L 0.20 0.073 1 03/21/16 16:22 16984-48-8
Sulfate 80.5 mg/L 20.0 50 20 03/21/16 14:54 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: S-UMW-2D

Lab ID: 60215288002

Collected: 03/16/16 15:02 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 122 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:36 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:36 7440-41-7
Boron 15100 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:36 7440-42-8
Calcium 200000 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:36 7440-70-2
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:36 7440-48-4
Lead 3.9 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:36 7439-92-1
Lithium 24.6 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:36 7439-93-2
Molybdenum 1310 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:36 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony 0.067J ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 15:56 7440-36-0
Arsenic 0.87J ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 15:56 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 15:56 7440-43-9
Chromium 0.35J ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 15:56 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 15:56 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 15:56 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:01 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 1010 mg/L 5.0 5.0 1 03/22/16 10:29
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 8.1  Std. Units 0.10 0.10 1 03/23/16 10:35 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 19.5 mg/L 2.0 1.0 2 03/22/16 09:55 16887-00-6
Fluoride 1.1 mg/L 0.20 0.073 1 03/21/16 17:14 16984-48-8
Sulfate 524 mg/L 50.0 12.4 50 03/22/16 10:12 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: S-UMW-3D

Lab ID: 60215288003

Collected: 03/16/16 13:07 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 88.0 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:38 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:38 7440-41-7
Boron 30200 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:38 7440-42-8
Calcium 293000 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:38 7440-70-2
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:38 7440-48-4
Lead 4.2 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:38 7439-92-1
Lithium 14.7 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:38 7439-93-2
Molybdenum 4800 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:38 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony 0.083J ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 16:00 7440-36-0
Arsenic 0.82 ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 16:00 7440-38-2
Cadmium <0.058 ug/L 1.0 0.058 2 03/22/16 13:30 03/25/16 13:44 7440-43-9 D3
Chromium 0.56J ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 16:00 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 16:00 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 16:00 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:03 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 1450 mg/L 5.0 5.0 1 03/22/16 10:29
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 7.9  Std. Units 0.10 0.10 1 03/23/16 10:35 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 17.2 mg/L 1.0 0.50 1 03/21/16 17:49 16887-00-6
Fluoride 0.81 mg/L 0.20 0.073 1 03/21/16 17:49 16984-48-8
Sulfate 833 mg/L 100 24.8 100 03/22/16 10:30 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-UMW-4D

Parameters

Lab ID: 60215288004

Results Units PQL

MDL

Collected: 03/16/16 11:42

DF

Received: 03/19/16 05:55 Matrix: Water

Prepared

Analyzed

CAS No. Qual

200.7 Metals, Total

Barium
Beryllium
Boron
Calcium
Cobalt

Lead
Lithium
Molybdenum

200.8 MET ICPMS

Antimony
Arsenic
Cadmium
Chromium
Selenium
Thallium

7470 Mercury

Mercury

2540C Total Dissolved Solids
Total Dissolved Solids

4500H+ pH, Electrometric

pH at 25 Degrees C

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

Date: 01/02/2018 02:30 PM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

95.9 ug/L 10.0
<0.26 ug/L 1.0
31200 ug/L 100
191000 ug/L 100
<0.72 ug/L 5.0
3.6J ug/L 5.0
37.9 ug/L 10.0
8300 ug/L 20.0

0.58
0.26
50.0
8.1
0.72
2.5
4.9
0.52

PR RPRRRPRRRER

03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8

<0.058 ug/L 1.0
0.70J ug/L 1.0
<0.087 ug/L 15
0.40J ug/L 1.0
<0.18 ug/L 1.0
<0.50 ug/L 1.0

0.058
0.10
0.087
0.34
0.18
0.50

PR R WRE PR

03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30

Analytical Method: EPA 7470 Preparation Method: EPA 7470

<0.039 ug/L 0.20
Analytical Method: SM 2540C
1100 mg/L 5.0
Analytical Method: SM 4500-H+B
7.4  Std. Units 0.10

Analytical Method: EPA 300.0

25.5 mg/L 2.0
0.75 mg/L 0.20
511 mg/L 50.0

0.039

5.0

0.10

1.0
0.073
124

1

50

04/01/16 10:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

03/23/16 14:40
03/23/16 14:40
03/23/16 14:40
03/23/16 14:40
03/23/16 14:40
03/23/16 14:40
03/23/16 14:40
03/23/16 14:40

03/23/16 16:04
03/23/16 16:04
03/25/16 13:53
03/23/16 16:04
03/23/16 16:04
03/23/16 16:04

04/01/16 16:05

03/22/16 10:30

03/23/16 10:35

03/22/16 11:39
03/21/16 18:23
03/22/16 10:47

7440-39-3
7440-41-7
7440-42-8
7440-70-2
7440-48-4
7439-92-1
7439-93-2
7439-98-7

7440-36-0
7440-38-2
7440-43-9 D3
7440-47-3
7782-49-2
7440-28-0

7439-97-6

H6

16887-00-6
16984-48-8
14808-79-8
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-UMW-5D

Lab ID: 60215288005

Collected: 03/16/16 15:30 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 369 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:43 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:43 7440-41-7
Boron 10800 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:43 7440-42-8
Calcium 98400 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:43 7440-70-2
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:43 7440-48-4
Lead 4.8] ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:43 7439-92-1
Lithium 314 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:43 7439-93-2
Molybdenum 264 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:43 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony <0.058 ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 16:09 7440-36-0
Arsenic 0.80J ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 16:09 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 16:09 7440-43-9
Chromium 0.42] ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 16:09 7440-47-3
Selenium 0.20J ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 16:09 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 16:09 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:07 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 455 mg/L 5.0 5.0 1 03/22/16 10:30
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 7.8  Std. Units 0.10 0.10 1 03/23/16 10:35 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 24.7 mg/L 2.0 1.0 2 03/22/16 11:57 16887-00-6
Fluoride 0.58 mg/L 0.20 0.073 1 03/21/16 19:33 16984-48-8
Sulfate 41.5 mg/L 5.0 1.2 5 03/22/16 12:14 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-UMW-6D

Lab ID: 60215288006

Collected: 03/17/16 14:28 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 133 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:45 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:45 7440-41-7
Boron 647 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:45 7440-42-8
Calcium 79300 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:45 7440-70-2
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:45 7440-48-4
Lead <25 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:45 7439-92-1
Lithium 12.6 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:45 7439-93-2
Molybdenum 95.9 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:45 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony <0.058 ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 16:13 7440-36-0
Arsenic 0.31J ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 16:13 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 16:13 7440-43-9
Chromium 0.37J ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 16:13 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 16:13 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 16:13 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:14 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 345 mg/L 5.0 5.0 1 03/23/16 08:23
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 7.8  Std. Units 0.10 0.10 1 04/03/16 12:05 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 17.3 mg/L 1.0 0.50 1 03/21/16 20:08 16887-00-6
Fluoride 0.29 mg/L 0.20 0.073 1 03/21/16 20:08 16984-48-8
Sulfate 60.0 mg/L 5.0 1.2 5 03/22/16 12:31 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-BMW-1D

Lab ID: 60215288007

Collected: 03/16/16 10:01 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium 334 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:47 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:47 7440-41-7
Boron 193 ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:47 7440-42-8
Calcium 126000 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:47 7440-70-2
Cobalt 0.73J ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:47 7440-48-4
Lead <25 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:47 7439-92-1
Lithium 14.2 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:47 7439-93-2
Molybdenum 1.3] ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:47 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony <0.058 ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 16:27 7440-36-0
Arsenic 0.20J ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 16:27 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 16:27 7440-43-9
Chromium <0.34 ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 16:27 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 16:27 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 16:27 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:16 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 471 mg/L 5.0 5.0 1 03/22/16 10:31
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 7.8  Std. Units 0.10 0.10 1 03/22/16 16:15 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride 5.3 mg/L 1.0 0.50 1 03/21/16 20:43 16887-00-6
Fluoride 0.30 mg/L 0.20 0.073 1 03/21/16 20:43 16984-48-8
Sulfate 36.5 mg/L 5.0 1.2 5 03/22/16 12:49 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-UMW-DUP-1

Parameters

Lab ID: 60215288009

Results Units PQL

MDL

DF

Prepared

Analyzed

Collected: 03/16/16 08:00 Received: 03/19/16 05:55 Matrix: Water

CAS No. Qual

200.7 Metals, Total

Barium
Beryllium
Boron
Calcium
Cobalt

Lead
Lithium
Molybdenum

200.8 MET ICPMS

Antimony
Arsenic
Cadmium
Chromium
Selenium
Thallium

7470 Mercury

Mercury

2540C Total Dissolved Solids
Total Dissolved Solids

4500H+ pH, Electrometric

pH at 25 Degrees C

300.0 IC Anions 28 Days

Chloride
Fluoride
Sulfate

Date: 01/02/2018 02:30 PM

Analytical Method: EPA 200.7 Preparation Method: EPA 200.7

87.9 ug/L 10.0
<0.26 ug/L 1.0
30000 ug/L 100
288000 ug/L 100
<0.72 ug/L 5.0
<2.5 ug/L 5.0
15.2 ug/L 10.0
4790 ug/L 20.0

0.58
0.26
50.0
8.1
0.72
2.5
4.9
0.52

PR RPRRRPRRRER

03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30

Analytical Method: EPA 200.8 Preparation Method: EPA 200.8

0.12J ug/L 1.0
0.76J ug/L 1.0
<0.029 ug/L 0.50
0.50J ug/L 1.0
<0.18 ug/L 1.0
<0.50 ug/L 1.0

0.058
0.10
0.029
0.34
0.18
0.50

PR R PR R R

03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30
03/22/16 13:30

Analytical Method: EPA 7470 Preparation Method: EPA 7470

<0.039 ug/L 0.20
Analytical Method: SM 2540C
1420 mg/L 5.0
Analytical Method: SM 4500-H+B
7.9  Std. Units 0.10

Analytical Method: EPA 300.0

16.9 mg/L 1.0
0.82 mg/L 0.20
823 mg/L 100

0.039

5.0

0.10

0.50
0.073
24.8

1

100

04/01/16 10:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

03/23/16 14:56
03/23/16 14:56
03/23/16 14:56
03/23/16 14:56
03/23/16 14:56
03/23/16 14:56
03/23/16 14:56
03/23/16 14:56

03/23/16 16:35
03/23/16 16:35
03/23/16 16:35
03/23/16 16:35
03/23/16 16:35
03/23/16 16:35

04/01/16 16:21

03/22/16 10:32

03/22/16 16:15

03/21/16 21:52
03/21/16 21:52
03/22/16 13:24

7440-39-3
7440-41-7
7440-42-8
7440-70-2
7440-48-4
7439-92-1
7439-93-2
7439-98-7

7440-36-0
7440-38-2
7440-43-9
7440-47-3
7782-49-2
7440-28-0

7439-97-6

H6

16887-00-6
16984-48-8
14808-79-8
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ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60215288

ANALYTICAL RESULTS

AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Analytical Services, LLC

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: S-UMW-FB-1

Lab ID: 60215288010

Collected: 03/16/16 11:10 Received: 03/19/16 05:55 Matrix: Water

Parameters Results Units PQL MDL DF Prepared Analyzed CAS No. Qual
200.7 Metals, Total Analytical Method: EPA 200.7 Preparation Method: EPA 200.7
Barium <0.58 ug/L 10.0 0.58 1 03/22/16 13:30 03/23/16 14:58 7440-39-3
Beryllium <0.26 ug/L 1.0 0.26 1 03/22/16 13:30 03/23/16 14:58 7440-41-7
Boron 52.4] ug/L 100 50.0 1 03/22/16 13:30 03/23/16 14:58 7440-42-8
Calcium 930 ug/L 100 8.1 1 03/22/16 13:30 03/23/16 14:58 7440-70-2
Cobalt <0.72 ug/L 5.0 0.72 1 03/22/16 13:30 03/23/16 14:58 7440-48-4
Lead <25 ug/L 5.0 25 1 03/22/16 13:30 03/23/16 14:58 7439-92-1
Lithium <4.9 ug/L 10.0 4.9 1 03/22/16 13:30 03/23/16 14:58 7439-93-2
Molybdenum 2.0 ug/L 20.0 0.52 1 03/22/16 13:30 03/23/16 14:58 7439-98-7
200.8 MET ICPMS Analytical Method: EPA 200.8 Preparation Method: EPA 200.8
Antimony <0.058 ug/L 1.0 0.058 1 03/22/16 13:30 03/23/16 16:40 7440-36-0
Arsenic <0.10 ug/L 1.0 0.10 1 03/22/16 13:30 03/23/16 16:40 7440-38-2
Cadmium <0.029 ug/L 0.50 0.029 1 03/22/16 13:30 03/23/16 16:40 7440-43-9
Chromium <0.34 ug/L 1.0 0.34 1 03/22/16 13:30 03/23/16 16:40 7440-47-3
Selenium <0.18 ug/L 1.0 0.18 1 03/22/16 13:30 03/23/16 16:40 7782-49-2
Thallium <0.50 ug/L 1.0 0.50 1 03/22/16 13:30 03/23/16 16:40 7440-28-0
7470 Mercury Analytical Method: EPA 7470 Preparation Method: EPA 7470
Mercury <0.039 ug/L 0.20 0.039 1 04/01/16 10:45 04/01/16 16:23 7439-97-6
2540C Total Dissolved Solids Analytical Method: SM 2540C
Total Dissolved Solids 8.0 mg/L 5.0 5.0 1 03/22/16 10:32
4500H+ pH, Electrometric Analytical Method: SM 4500-H+B
pH at 25 Degrees C 5.9  Std. Units 0.10 0.10 1 03/22/16 16:15 H6
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Chloride <0.50 mg/L 1.0 0.50 1 03/21/16 23:02 16887-00-6
Fluoride <0.073 mg/L 0.20 0.073 1 03/21/16 23:02 16984-48-8
Sulfate <0.25 mg/L 1.0 0.25 1 03/21/16 23:02 14808-79-8

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

QC Batch: 424743 Analysis Method: EPA 7470
QC Batch Method:  EPA 7470 Analysis Description: 7470 Mercury

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,
60215288009, 60215288010

METHOD BLANK: 1734344 Matrix: Water

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,
60215288009, 60215288010

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Mercury ug/L <0.039 0.20 0.039 04/01/16 15:49
LABORATORY CONTROL SAMPLE: 1734345
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Mercury ug/L 5 5.2 104 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1734346 1734347
MS MSD
60215288001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Mercury ug/L <0.039 5 5 5.1 5.1 103 102 75-125 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 01/02/2018 02:30 PM without the written consent of Pace Analytical Services, LLC. Page 16 of 42



Pace Analytical Services, LLC

ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

QC Batch: 423332 Analysis Method: EPA 200.7
QC Batch Method:  EPA 200.7 Analysis Description: 200.7 Metals, Total

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,
60215288009, 60215288010

METHOD BLANK: 1728575 Matrix: Water

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,
60215288009, 60215288010

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Barium ug/L <0.58 5.0 0.58 03/23/16 14:20
Beryllium ug/L <0.26 1.0 0.26 03/23/16 14:20
Boron ug/L <50.0 100 50.0 03/23/16 14:20
Calcium ug/L 14.2J 100 8.1 03/23/16 14:20
Cobalt ug/L <0.72 5.0 0.72 03/23/16 14:20
Lead ug/L <2.5 5.0 2.5 03/23/16 14:20
Lithium ug/L <4.9 10.0 4.9 03/23/16 14:20
Molybdenum ug/L <0.52 20.0 0.52 03/23/16 14:20
LABORATORY CONTROL SAMPLE: 1728576
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Barium ug/L 1000 1040 104 85-115
Beryllium ug/L 1000 1010 101 85-115
Boron ug/L 1000 1040 104 85-115
Calcium ug/L 10000 10100 101 85-115
Cobalt ug/L 1000 1030 103 85-115
Lead ug/L 1000 1020 102 85-115
Lithium ug/L 1000 986 99 85-115
Molybdenum ug/L 1000 1080 108 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1728577 1728578
MS MSD
60215288001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Barium ug/L 161 1000 1000 1160 1160 100 100 70-130 0 20
Beryllium ug/L <0.26 1000 1000 985 985 98 99 70-130 0 20
Boron ug/L 254 1000 1000 1260 1260 100 101 70-130 0 20
Calcium ug/L 78400 10000 10000 84100 85400 57 71 70-130 2 20M1
Cobalt ug/L <0.72 1000 1000 988 987 99 99 70-130 0 20
Lead ug/L <25 1000 1000 992 991 99 99 70-130 0 20
Lithium ug/L 13.1 1000 1000 998 1000 98 99 70-130 0 20
Molybdenum ug/L 31.7 1000 1000 1090 1090 106 105 70-130 0 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 01/02/2018 02:30 PM without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Pace Analytical Services, LLC

9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

QC Batch: 423333
QC Batch Method:  EPA 200.8

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,

Analysis Method:

Analysis Description:

60215288009, 60215288010

EPA 200.8
200.8 MET

METHOD BLANK: 1728579

Associated Lab Samples: 60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,

Matrix: Water

60215288009, 60215288010

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Antimony ug/L <0.058 1.0 0.058 03/23/16 15:34
Arsenic ug/L <0.10 1.0 0.10 03/23/16 15:34
Cadmium ug/L <0.029 0.50 0.029 03/23/16 15:34
Chromium ug/L <0.34 1.0 0.34 03/23/16 15:34
Selenium ug/L <0.18 1.0 0.18 03/23/16 15:34
Thallium ug/L <0.50 1.0 0.50 03/23/16 15:34
LABORATORY CONTROL SAMPLE: 1728580
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Antimony ug/L 40 42.1 105 85-115
Arsenic ug/L 40 40.7 102 85-115
Cadmium ug/L 40 42.2 105 85-115
Chromium ug/L 40 40.9 102 85-115
Selenium ug/L 40 43.3 108 85-115
Thallium ug/L 40 38.2 95 85-115
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1728581 1728582
MS MSD
60215288001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Antimony ug/L 0.13J 40 40 40.5 40.2 101 100 70-130 1 20
Arsenic ug/L 0.90J 40 40 40.4 40.0 99 98 70-130 1 20
Cadmium ug/L <0.029 40 40 39.5 38.7 99 97 70-130 2 20
Chromium ug/L <0.34 40 40 39.7 394 98 98 70-130 1 20
Selenium ug/L <0.18 40 40 39.6 39.6 99 99 70-130 0 20
Thallium ug/L <0.50 40 40 37.2 36.9 93 92 70-130 1 20

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

QC Batch: 423301 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60215288002, 60215288003, 60215288004, 60215288005, 60215288007, 60215288009, 60215288010

METHOD BLANK: 1728448 Matrix: Water
Associated Lab Samples: 60215288002, 60215288003, 60215288004, 60215288005, 60215288007, 60215288009, 60215288010
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 03/22/16 10:28

LABORATORY CONTROL SAMPLE: 1728449

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 980 98 80-120
SAMPLE DUPLICATE: 1728450
60215252009 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 3580 3560 1 10
SAMPLE DUPLICATE: 1728486
60215284001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 206 212 3 10

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 01/02/2018 02:30 PM without the written consent of Pace Analytical Services, LLC. Page 19 of 42



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

QC Batch: 423408 Analysis Method: SM 2540C
QC Batch Method:  SM 2540C Analysis Description: 2540C Total Dissolved Solids
Associated Lab Samples: 60215288001, 60215288006

METHOD BLANK: 1728797 Matrix: Water
Associated Lab Samples: 60215288001, 60215288006
Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Total Dissolved Solids mg/L <5.0 5.0 5.0 03/23/16 08:20
LABORATORY CONTROL SAMPLE: 1728798
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Total Dissolved Solids mg/L 1000 951 95 80-120
SAMPLE DUPLICATE: 1728799
60215288001 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 389 389 0 10
SAMPLE DUPLICATE: 1728800
60215292004 Dup Max
Parameter Units Result Result RPD RPD Qualifiers
Total Dissolved Solids mg/L 468 609 26 10 D6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 01/02/2018 02:30 PM without the written consent of Pace Analytical Services, LLC. Page 20 of 42



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QC Batch: 423206
QC Batch Method:  SM 4500-H+B

Analysis Method: SM 4500-H+B
Analysis Description: 4500H+B pH

Associated Lab Samples: 60215288007, 60215288009, 60215288010

SAMPLE DUPLICATE: 1728090

Parameter

60215020001 Dup
Units Result Result RPD

Max
RPD

Qualifiers

pH at 25 Degrees C

Std. Units 7.9 7.9

5 H6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QC Batch: 423374
QC Batch Method:  SM 4500-H+B

Analysis Method: SM 4500-H+B
Analysis Description: 4500H+B pH

Associated Lab Samples: 60215288002, 60215288003, 60215288004, 60215288005

SAMPLE DUPLICATE: 1728707

Parameter

60215292004 Dup
Units Result Result RPD

Max
RPD

Qualifiers

pH at 25 Degrees C

Std. Units 7.3 7.3

5 H6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QC Batch: 424886 Analysis Method: SM 4500-H+B
QC Batch Method:  SM 4500-H+B Analysis Description: 4500H+B pH
Associated Lab Samples: 60215288001, 60215288006
SAMPLE DUPLICATE: 1735395
60215288001 Dup Max
Parameter Units Result Result RPD RPD Quialifiers
pH at 25 Degrees C Std. Units 8.3 8.3 5 H6

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.
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ace Analytical

Project:

Pace Project No.:

www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

AMEREN SIOUX ENERGY CTR-BOTTOM
60215288

QC Batch:
QC Batch Method:
Associated Lab Samples:

423186
EPA 300.0

60215288009, 60215288010

Analysis Method:
Analysis Description:
60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,

EPA 300.0
300.0 IC Anions

METHOD BLANK:
Associated Lab Samples:

1728031

60215288009, 60215288010

Matrix: Water
60215288001, 60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007,

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.50 1.0 0.50 03/21/16 14:20
Fluoride mg/L <0.073 0.20 0.073 03/21/16 14:20
Sulfate mg/L <0.25 1.0 0.25 03/21/16 14:20

METHOD BLANK:
Associated Lab Samples:

1728422

Matrix: Water
60215288002, 60215288003, 60215288004, 60215288005, 60215288006, 60215288007, 60215288009

Blank Reporting
Parameter Units Result Limit MDL Analyzed Qualifiers
Chloride mg/L <0.50 1.0 0.50 03/22/16 09:20
Sulfate mg/L <0.25 1.0 0.25 03/22/16 09:20
LABORATORY CONTROL SAMPLE: 1728032
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.8 97 90-110
Fluoride mg/L 25 2.6 103 90-110
Sulfate mg/L 5 5.0 99 90-110
LABORATORY CONTROL SAMPLE: 1728423
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Chloride mg/L 5 4.8 96 90-110
Sulfate mg/L 5 49 98 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1728033 1728034
MS MSD
60215288001 Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual
Chloride mg/L 18.9 5 5 23.4 23.4 90 89 0 15
Fluoride mg/L 0.34 25 25 2.6 2.6 92 91 1 15
Sulfate mg/L 80.5 100 100 173 175 92 94 1 15

Results presented on this page are in the units indicated by the "

Date: 01/02/2018 02:30 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-1D

Lab ID: 60215288001 Collected: 03/17/16 13:57 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.119 +0.369 (0.715) pCi/L 04/07/16 12:51 13982-63-3
C:NA T:92%
Radium-228 EPA 904.0 0.290 + 0.366 (0.778) pCi/L 04/08/16 13:25 15262-20-1

C:80% T:91%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 25 of 42



Pace Analytical Services, LLC
9608 Loiret Blvd.
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www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-2D

Lab ID: 60215288002 Collected: 03/16/16 15:02 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.319 £ 0.333 (0.469) pCi/L 04/07/16 12:39 13982-63-3
C:NA T:90%
Radium-228 EPA 904.0 -0.0628 £ 0.299 (0.709) pCi/L 04/08/16 12:45 15262-20-1

C:82% T:90%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 26 of 42



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-3D

Lab ID: 60215288003 Collected: 03/16/16 13:07 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.280 £ 0.293 (0.413) pCi/L 04/07/16 13:02 13982-63-3
C:NA T:90%
Radium-228 EPA 904.0 0.251 £ 0.299 (0.629) pCi/L 04/08/16 12:46 15262-20-1

C:83% T:87%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 27 of 42



Pace Analytical Services, LLC
9608 Loiret Blvd.
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www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-4D

Lab ID: 60215288004 Collected: 03/16/16 11:42 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.235+0.432 (0.771) pCi/L 04/07/16 13:02 13982-63-3
C:NA T:95%
Radium-228 EPA904.0 0.449 £ 0.510 (1.08) pCi/L 04/08/16 16:55 15262-20-1

C:83% T:83%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 28 of 42



Pace Analytical Services, LLC
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www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-5D

Lab ID: 60215288005 Collected: 03/16/16 15:30 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.553+0.367 (0.166) pCi/L 04/07/16 12:29 13982-63-3
C:NA T:90%
Radium-228 EPA 904.0 0.730£0.399 (0.730) pCilL 04/08/16 16:55 15262-20-1

C:83% T:91%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 29 of 42



Pace Analytical Services, LLC
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www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-6D

Lab ID: 60215288006 Collected: 03/17/16 14:28 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.111 £ 0.254 (0.151) pCi/L 04/07/16 12:52 13982-63-3
C:NA T:90%
Radium-228 EPA 904.0 0.472 +£ 0.444 (0.919) pCi/L 04/08/16 16:55 15262-20-1

C:85% T:83%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 30 of 42



Pace Analytical Services, LLC
9608 Loiret Blvd.
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www.pacelabs.com (913)599-5665
ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-BMW-1D Lab ID: 60215288007 Collected: 03/16/16 10:01 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.158 £ 0.311 (0.568) pCi/L 04/07/16 19:57 13982-63-3
C:NA T:99%
Radium-228 EPA 904.0 0.638 + 0.430 (0.840) pCi/L 04/08/16 16:55 15262-20-1

C:84% T:89%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 31 of 42
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-DUP-1 Lab ID: 60215288009 Collected: 03/16/16 08:00 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 -0.057 +0.260 (0.613) pCi/L 04/07/16 19:57 13982-63-3
C:NA T:93%
Radium-228 EPA 904.0 0.187 £ 0.349 (0.766) pCi/L 04/08/16 16:59 15262-20-1

C:80% T:86%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 32 of 42



Pace Analytical Services, LLC
9608 Loiret Blvd.
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aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665
ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-FB-1 Lab ID: 60215288010 Collected: 03/16/16 11:10 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:
Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 0.114 £ 0.273 (0.528) pCi/L 04/07/16 20:09 13982-63-3
C:NA T:91%
Radium-228 EPA 904.0 0.447 £ 0.348 (0.691) pCi/L 04/08/16 16:59 15262-20-1

C:82% T:94%

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 33 of 42
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM
Pace Project No.: 60215288

Sample: S-UMW-1D MS

Lab ID: 60215288011  Collected: 03/17/16 13:57 Received: 03/19/16 05:55 Matrix: Water

PWS: Site ID: Sample Type:

Parameters Method Act £ Unc (MDC) Carr Trac Units Analyzed CAS No. Qual
Radium-226 EPA903.1 85.11 %REC * NA (NA) pCi/L 04/07/16 19:57 13982-63-3
Radium-228 EPA 904.0 §2.6 %REC +/- NA (NA) PCIL  04/08/16 17:29 15262-20-1

C:NA T:NA

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 34 of 42
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: AMEREN SIOUX ENERGY CTR-BOTTOM

Pace Project No.: 60215288

Sample: S-UMW-1D MSD